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Interview: Dr.Yasuoka, Program Director, Ecosystem Change Research Program
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At the Start of the Ecosystem Change Research Program
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00 o00bOOoooOOo oboooooon Dr. Yoshifumi Yasuoka [
190470 0 0000000000000 0O0O0oOOoooOooO [ He was born in 1947. He received the B. Eng., M. Eng. and Ph.D. from O
the Department of Mathematical Engineering and Information Physics, the
Ooooooooooonooole740booooooon University of Tokyo. Entered the National Institute for Environmentall
000000000000 o0ooooOoobobDOoODoDg  studies in 1974, and started research on the application of image processing [
0000000000000 D000O000O0D0OOOOn andpattern recognition technologies to environmental monitoring and [
assessment. In particular, he conducted the researches on remote sensing [
poboooooooooooooouooooooon environment. Became professor of the Institute of Industrial Science, the [
00000019980 0000 0000000000000  University of Tokyo in 1998. Accepted an appointment of Program Director [
0019990100 000000000 ooonoonoonoon ©f the Ecosystem Change Research Program in the FRSGC in October [J
1999. He won the Young Authors Awards from the Society of Instrument [
pobooooooooooooooogooooooon and Control Engineers, and of the Minister's Award of Science and [
0000000000000 OoDoOooocooodn Technology from the Science and Technology Agency.
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Ecosystem Change Research Program

0 The Ecosystem Change Research Program was established on October 1,1999, as the sixth research program in the O
FRSGC. O

g

O Until this time, the phenomena relating to the ecosystem, especially to the terrestrial ecosystem, have given us an O
impression of local, regional issues in a narrow area. However, there have been found the facts that global issues, such as O
global warming and climate change etc., are closely connected to changes in the terrestrial and ocean ecosystems, and the[d
importance of clarifying the role of the ecosystem in predicting change in global environment and climate has become O
clear. In order to increase our understanding of the mechanisms of how climate change affects ecosystems, and how O
ecosystems respond to climate change, the Ecosystem Change Research Program aims to elucidate the structure and the [
function of the ecosystem relating to the changes of climate and environment, and to model those change. With the O
objective mentioned above in mind, this research program set up the following four tasks: O

od

O O a) research on ecosystem - atmospheric interaction system[

0 O b) research on dynamics of the ecosystem architecture(]

0 O c) research on dynamics of the ecosystem geographical distribution

0 O d) research on marine biological process dynamicst]

od

0 To be concrete in the terrestrial ecosystem research component, land-surface parameters, including the spatial O
distribution of vegetation species, biomass or primary production, will be observed in the Asia and Pacific region. The O
material flows between the ecosystem and the atmospheric system and interactions among the components, will be made[]
clear. Moreover, dynamics of how the ecosystem will change over long period, i.e., for several ten years, to decades, will be O
elucidated and modeled. And in the ocean ecosystem research component, dynamics in the structure and the function of O
ocean surface biota from years to decades will be modeled together with the physical environment at the ocean surfaced
layer based on the analysis of in-situ data and remote sensing data from satellites.[]

od

O In order to pursue the role of the ecosystem on a global scale, we must, on land as an example, get perspective from O
scales of a leaf and a tree (even this is very complicated) through to distributions of vegetation and soil worldwide. 0
Regrettably, the research areas of these wide scale matters are as yet premature in the world. We would like to make O
efforts in order for the establishment of this research program to bring up pioneers in global ecosystem research, not only O
in Japan, but also in the world, and to contribute more toward the positive future of humanity. | hope you support our 0

research program.] . .
0 Dr. Yoshifumi Yasuokall

Professor, Univ. of Tokyo,[
Ecosystem Change Research Program,l]
Program Director, FRSGC
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The Symposium of the FORSGC / FRSGC was held

I »
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Dr. Ohba, Chairman of JAMSTEC, [J STA Minister's Secretariat [ Mr. Uchida, President of NASDA, [
making opening remarks Deputy Director-General Mr. Miki O making closing remarks

giving a guest speech
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Director-General Dr. Matsuno giving a lecturel]
000oo0o0ooOo0oooOo0ooOoOoooOooooo
For further information:]
http://www.frontier.esto.or.jp/jp/sympo/99/Oct/

0 On the 8th of October (Fri), FRSGC held a O
Commemorative symposium on the establishment [
of the Frontier Observational Research System for O
Global Change (FORSGC) and the Ecosystem 0O
Change Research Program, and to introduce the 0
new research program. The symposium was taken O
place at TEPIA Hall, Minato-ku, Tokyo.[

O After the lecture by Dr. Matsuno, Director-General O
of the FRSGC, entitled“ Present status and future O
prospect of the FRSGC/FORSGC”, Mr. Fujita, O
Director of the Frontier Research Promotion section, [
gave an outline explanation about the FORSGC in the O

first session of the Commemorative Symposium on [J

the Establishment of the FORSGC”. It was followed O
by the lectures of Dr. Takeuchi, Director of the Climate [
Variations Observational Research Program; Dr. O
Ostrovskii, the group leader; Dr. Yasunari, Director of O
the Hydrological Cycle Observational Research O
Program; Dr. Ohhata, the group leader and Dr. Ikeda, O
Program Director of FORSGC’ s Program for IARC, O
who explained in detail of their respective research O

plans.O

O In the second session, as the¢ Commemorative [

Symposium on the Establishment of the Ecosystem O
Change Research Program in the FRSGC”, Dr. Yasuoka, [
Director of the Research Program, and three group O
leaders, Dr. Kouyama, Dr. Oikawa and Dr. Saino, O
delivered the lectures on their research plans O
respectively.O

0 About 200 participants took part in this Symposium, O
and the Symposium was a great success.

#
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El Nino-phenomena discoverd in the Indian Ocean
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O For the first time in the world, the discovery of a large scale climate change in the Indian Ocean has been made by Dr. C
Toshio Yamagata, Director of Climate Variations Research Program, Dr. Saji N. Hameed, and other research scientists.l
This climate change is equivalent to EI Nino in the Pacific Ocean. The discovery of a Dipole Mode (DM) named by Dr. C
Yamagata and Dr. Hameed, has been reported ifi Nature”, a famous scientific magazine in the U.K., published on
September 22, 1999.00

0

O In the summer of 1994, we had record-breaking heat in Japan. O

O In order to elucidate this cause, they investigated in detail the atmosphere-ocean data, such as sea-surface temperature,
wind, precipitation etc. of the Indian Ocean for up to 40 years in the past. They came to the conclusion that when the east [
wind blows in the eastern part of the tropical Indian Ocean, the sea-surface temperature rises in the west, and as a result [
drought occurs in the eastern Indian Ocean, such as in Indonesia, and at the same time floods from India through to the [
east coast of the African continent.

0

0 In addition, the relation between the Indian Monsoon and EI Nifi0 in the Pacific has been wrapped up in a mystery, but
now it has become clear that the DM lying between them complicates that relation. The climate researchers in the world [
pay attention to the above discoveries as a break through to make clear the climate changes in the wide area from the [
Indian Ocean through the Pacific Ocean.O

a

00 The DM brings abnormal weather, such as fierce heat in Japan. We expect that the recent elucidation of detailed [
processes from generation through extinction of the DM could contribute to the climate variations prediction in Japan. [
This topic was played up by many newspapers and TV broadcasters etc., and created a sensation.

00O0O0CO0O0O0D0O0OD0DM =Dipole Model O

What happens is.......
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For further information: http://www.frontier.esto.or.jp/dm/nature/
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Climate Variations 0
Research Program[
Dr. Takashi Kagimoto

0 @ O have been investigating the mechanisms of the seasonal and interannual transport variations of the Kuroshio using a high resolution (J
[J (@ O ocean general circulation model with quite realistic configurations and clarified those mechanisms in terms of the torque balance. O
Now I'll carry out a further long-term simulation in order to understand the mechanism of the low frequency variability (e.g., the O
decadal variability) of the subtropical gyre in the North Pacific as well as its relation to the variability of the tropical ocean circulation O
or to the atmospheric low frequency variability.Cl

O

0 I have also been doing the numerical simulation of the world ocean with 1/6 degree horizontal resolution. This is a cooperative study [
between the Frontier Research System for Global Change and the National Aerospace Laboratory, STA. | hope this work becomes a O
stepping-stone for the numerical simulation of the world ocean circulation with a super high resolution on the Earth Simulator and that | [
can contribute to accomplish such simulation that may give the break through to the physical oceanography.
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Dr. Meiji Honda O
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000000 http://w3.frontier.esto.or.jp/d1/meiji/
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00O O fter | left Hokkaido in the spring of 1997, where 1 lived quite a while, and worked for a half a year at the University of Tokyo C
0-5-0 [B-as a post-doctor, | joined the Climate Variations Research Program in October 1997, the same time that the FRSGC started. My [
specialization is meteorology and | have special interest in the variability of the atmospheric circulation at mid and high-latitudes during the O
winter season. | also have interest in the response of the atmospheric field to the variability of oceans and sea ice. In my doctoral dissertation O
at Hokkaido University, | was able to show that variations of sea ice in the Sea of Okhotsk have an influence on the atmospheric circulation [
in the far North America by a numerical experiment and a data analysis.[J

O

[0 Now at the FRSGC, | have two themes to solve: one is, by using objective analysis data, investigation of a dynamic seesaw mechanism [
between the Aleutian low and the Icelandic low, and it’ s effect on the atmospheric circulation fields in the Northern Hemisphere by the [
atmospheric bridge between the North Pacific and the North Atlantic. It has now become clear that this seesaw has a substantial relation O
to spatial pattern formation of the “ Arctic Oscillation (AO)” recently known as a one of dominant variability in the extra tropical in the [
Northern Hemisphere circulation during winter.(J

O

[0 Another theme is mainly related to numerical experiments. | have already obtained results that shows that variability of sea-surface [
temperature fields over the subpolar front in the North Pacific in winter could have a significant influence on the atmospheric circulation [J
frontal in the Northern Hemisphere. Of course, these two themes are not independent. | am convinced that in future these two will have O
a tight relation with each other. | will do my best to elucidate the atmospheric circulation in the Northern Hemisphere and the variability (I
of the North Pacific and North Atlantic, incorporating them comprehensively into an atmosphere-oceans coupled system.

Homepage http://w3.frontier.esto.or.jp/d1/meiji/index-e.html
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Hydrological Cycle 00 000000000
Research Program( O
Dr. Minjiao Lu 00000000000 D000000000D00000000000000000000
00000000000 D000000000D00000000000000000000

O 0 ned in the Hydrological Cycle Research Program on August 1, 1998. | belong to the Land Surface Hydrological Cycle Process [
0 0O OlGroup, and work on development of land surface hydrological model. Before entering the FRSGC, | worked at Nagaoka University
of Technology, being engaged in education and research there.[]

O

[0 As a well known fact, land surface is much more heterogeneous than the atmosphere and the oceans. Therefore, the land surface O
hydrological processes also have the same kind of diversity. My research works up to now have focused on the development of high O
resolution distributed hydrological model, on the understanding and representation of water cycle from precipitation to river flow. On the O
other hand, the importance of land surface hydrology in climate system has been realized(in other words, land surface hydrology becomes [
a bottle-neck after the progresses in other research areas). In order to take into account the heterogeneity of land surface in climate O
research, parameterization is indispensable. At the FRSGC, | shall work on evaluation of sub-grid heterogeneity of the land surface and O
its parameterization, coupling of atmospheric model and hydrological model, development of routing model for continental scale basins. [
O

[0 Good model integrates the results of process study under various natural conditions, also produces harmony among the sub-models. C
It's my pleasure to seek out a harmonic model with colleagues in the FRSGC.
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Introduction of the Global Change Research Institutes in the World
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International Pacific Research Center (IPRC)O
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Dr.L.M.Jameson

Homepage http://iprc.soest.hawaii.edu/people/jameson.html
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O In this Newsletter, we introduce, in a successive manner, the global change research institutes in the
world. For the seventh in this series, Dr.L.M.Jameson, who has been participating in the International
Pacific Research Center (IPRC) since October '97, introduces NASA Langley Research Center.

0 Before joining the IPRC, | worked at Mitsubishi Heavy Industries and O
NASA Langley Research Center (LaRC). At both MHI and NASA | was [
employed as a specialist in numerical calculations. NASA Langley O
Research Center was established in 1917 as the first national civil O
aeronautics laboratory. LaRC is a comprehensive, world-class center for [
aeronautics, atmospheric sciences and space technology. Seventy percent O
of LaRC's effort is in aeronautics research and this is the area where O
my own research was applied.OJ

O

O Specifically, | worked at the Institute for Computer Applications in O
Science and Engineering (ICASE) which is an Academic style research 0
group inside of LaRC. The task of ICASE was to support the effort at O
LaRC in a very fundamental academic manner. Most of the scientists at O
ICASE were affiliated with a university and those of us who were full O
time ICASE employees were allowed to pursue our own research in 0
essentially any manner we chose.[]

0 .
0 As the name ICASE indicates, the impact of computers in the research [ LaRCODOOOOOOO
effort at LaRC was considered important enough to establish an O Wind tunnel test at LaRC

independent center in 1972, ICASE, inside LaRC for the sole purpose of [

investigating fundamental issues in numerical analysis and computer science. ICASE was very famous in the 1970's [
and 1980's for research in numerical analysis and in this decade for research in computer science areas such as the [
all-important field of visualization.[

O

O Numerical analysis and computer science have become critical areas for many areas of research at LaRC related to
computer simulations. LaRC is famous for many areas of research including structures and materials as well as for wind |
tunnels and test facilities. In fact, LaRC has the most extensive collection of wind tunnels in the United States and possibly [
the world. Langley's wind tunnels allow engineers to conduct testing that encompasses the entire speed range from Omph
to nearly Mach 25, or approximately 17,500mph. Some of these tunnels are unique to the Nation, including the National [
Transonic Facility, the Transonic Dynamics Tunnel, the O -Foot High Temperature Tunnel and the Supersonic Low [
Disturbance Tunnel. Wind tunnel experiments are, however, very expensive to conduct. So, if some of the experiments [
can be conducted on a supercomputer then LaRC and NASA can save quite a bit of money. Furthermore, wind tunnel C
experiments and large 3 dimensional calculations produce huge amounts of data from which useful information must be [
extracted and this is where computer visualization becomes important.[]

a

0 My experience at LaRC was very positive. | had the chance to work with some excellent scientists who were on the [
cutting edge in research in their own fields. Furthermore, the special nature of ICASE and its close connection to various |
universities made the environment very academic in the sense that we always knew what the academic world was thinking [
and this helped us to keep our own research state-of-the-art. Furthermore, | believe that LaRC's desire to stay connected |
to academia through ICASE serves as a good example for government laboratories around the world.[]

0

O I look forward to applying my simulation and numerical analysis knowledge that acquired at LaRC to the my research |
efforts at the IPRC and the Frontier program.O

0

NASA Langley Research Center Homepage http://www.larc.nasa.gov/
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Frontier Observational Research System for Global Change has started
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Director of Climate Variations Observational Research Program

OO0 OO Dr. Kensuke Takeuchi
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Director-General Dr. Taroh Matsuno

gooooooooo
Special Assistant to Director-General

0O OO Mitsuo Hayashi
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The Related Authority Conference
of Frontier Observation for Global Change
0o0o0oocoooooa
(office:Science and Technology Agency)
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Director of Hydrological Cycle Observational Research Program
00 OO Dr. Tetsuzo Yasunari

IARCOOOOODOOOODOO
Program Director of FORSGC's Program for IARC
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[0 To understand our earth, it is necessary to grasp variation phenomena [J
over the continent and ocean scales including the regions where [
observation is difficult, such as polar areas, tundra, tropical rain forests, [
as well as the huge underwater space. Based on the observation data, we (I
will model each process and integrate it into a high resolution, global O
model.0)

[0 It is also important to establish the global observation system consisting [
of satellites, buoys, drifting floats, land observation network, etc., in order [J
to improve the precision of simulation by a super high speed, parallel O
computer. Through these comprehensive approaches, prediction of climate 0
change such as global warming will be achieved and we may make it clear [J
how rapid expansion of anthropogenic activity affects climate systems and [
ecosystems.]

00 With this whole conception,” Intensification of earth observation [
scheme” under* The Action Program to Arrest Global Warming” was O
set up as one of the key policies in 1998. Following the above, “ Frontier [J
Observational Research System for Global Change (FORSGC)” was [
established in August 1999.

The FORSGC

e FORSGC will cooperate with the modeling research of the [
0 FRSGC, which was established in 1997.0J

e FORSGC aims to elucidate variations over large-scale temporal [J

0 and spatial periods, which are difficult to detect with existing O

O research systems and organizations.[]

e FORSGC will concentrate on recruiting excellent leaders, [
O researchers and the post-doctorate, etc., under a flexible O
O employment system.[J

o FORSGC will secure the means for ocean and land observation [J
[ in cooperation with related ministries and universities, with their [
O own research vessels, and volunteer ships from private sectors. [J

O The results of this cooperation will greatly surpass their O
O respective organizations.[]

e FORSGC will also cooperate with the project of the Earth O
O Simulator project (effective speed: O TFLOPS, horizontal O
O resolution : 10km as an objective) being completed at the end of [
0 FY 2001.

Air-Sea interaction in the Western Pacific and Indian Ocean

[DDDDDDDDDDDDDDDDDDEIDEIEIEIDI]]
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Oceanic Variation within Semi-Surface and in the Middle Layer

0000000000000 O0O0
Japan Coastal Ocean Predictability Experiment

00000000000
Land-Surface Hydrological Cycle and Processes

Cloud and Precipitation Processes

Oooo0O0OO0OO0O0D0O0
Large-Scale Hydrological Cycle and Processes

0OooooooooOoooon
Coupled Ocean-Ice-Atmosphere System

Dr. Motoyoshi lkeda oooooooo

Multi-Disciplinary

| )
| )
)
| )
| )
| )

0000000000 0D00O0ODOOOFORSGCHO Homepage: http://www.frontier.esto.or.jp/kansoku/
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Opening Ceremony of the International Arctic Research Center
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Cake CuttingO goobooooobobDIARCODDDOOOOoDOOOooDboogoor
(From left) Dr. Wood from NOAA, Mr. Tomital QOO0 00000000000000000000000000¢

from NASDA, Dr. Rogers from BOR, Dr. lkeda [
from FRSGC, Mr. Takagi from JAMSTEC, Ms. [ goooooboobooboooobooboobobooboobotc

Schedler from UAFO gooo
0

0 The International Arctic Research Center (IARC), a joint project between the U.S. and Japanese governments, celebrated its opening |
on the campus of the University of Alaska, Fairbanks (UAF), on Friday, August 27th.0]

O

[0 250 guests gathered for the ceremony including 27 delegates from agencies and organizations in Japan: the Science and Technology |
Agency (STA), the National Space Development Agency of Japan (NASDA), the Japan Marine Science and Technology Center (JAMSTEC),

the Frontier Research System for Global Change (FRSGC), the Earth Science and Technology Organization (ESTO), and Hokkaido [
University, among others. [J

O

[0 The ceremony began with comments from the Chair of the U.S. Arctic Research Commission (ARC), Dr. George Newton, and the [
Consul-General of Japan, Mr. Tsujimoto. They were followed by seven other keynote speakers, including the Secretariat Deputy

Director-General of STA, Mr. Miki; the Director- General of FRSGC, Dr. Matsuno; and the President of the University of Alaska, Dr. Mark [
Hamilton.O

O

0 Dr. Merritt Helfferich, the Master of Ceremonies, read aloud a list of the U.S. contributors, and Director Akasofu of IARC introduced |
the Japanese delegates to the crowd. The President and CEO of ESTO, Dr. Sakata, and President Hamilton cut the ribbons for celebration [
of its opening.(]

0 A friendly reception followed the conclusion of the ceremony. Three cakes, each with a decorated flag on top (IARC, U.S. Japan, [
respectively), were cut by three U.S. representatives and three Japanese representatives: the Program Director of FRSGC for IARC, Dr. [
Ikeda; the Assistant Executive Director of NASDA, Mr. Tomita; the Director of JAMSTEC, Mr. Takagi, as well as the U.S. counterparts.

000000 0DO0O0D0OOIARCO Homepage http://www.iarc.uaf.edu/

goduooooufoesToUdoooonn

Introduction of the Business of the Eal I&cience and Technology Organization

O0oo0ooooooooooooooooooodIlARCOOO O
(ESTO) Earth Science and Technology Organization supporting IARC

goboobOoobOoobOoobooDbobDbOobobOoboObOOIARCOOODODObODODOobODOOobObOoOoboOooooo
ODOESTOOIARCODODOOOOOOODOODOODOODOOOOOOOOOOODOODOODODObOOOOOOO
obdodboobobobobooobo0bDoobDo0obO0booUbOONASDAD OO OO D OO DODODOOO
OOARCOOO0ODOODOOOOoOobOooocobooboon

ESTO supports NASDA and JAMSTEC, which are both implementing their respective research activity at the IARC, and O
FRSGC, promoted jointly by both corporations, by providing an environment for conducting research, supporting the research, [J
assisting in the preparation for the NASDA information system and its operation, as well as assisting with adjustments with the [
office of the IARC.
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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 onlJ
the results of researches. [ 2
O
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