RRRXFAI

! () 1() % | ANNUAL REPORT




C ONTENT S

PG 1




FUSIC | FOREWORD

HE AR WK ZATLOFEESHIEREZERLT

EE, IKBRIEER2DFEEEZ»ICEBADEETEELTEHY, IR, B
B, EME RO, EMEHEMOBD L EDFEMBE S,/ RRICIEELL TV E T, Ik
KEBORFHGIBRORILE. ZhICED W ER T B E S BRI DEHD
FRIE, BAISREONABREDP DBEALER TT, COBEBERAT 0101, EREH
RORBHFEEE, ZORREFRETINF LIRS AT LETIVOBEIP LETT,

ChEESVLANILTERT SIS BEVIIESBFEZHREAMEFEORELE
P ARAIRTY, 22 T. ShHDORBICHBICHWBATW ERTEREEEMEAN
<~“/§~;$L:F;§T%>%E**E’Jﬁﬁ%&EE’JL:1962J’£L:§£ ) ERRAZRIES X T LR

— (RIFEEFNICLZMIKIREZEMERZBROICI9ONFICEKRE) 3. BE DS
Uﬁk’i’ib‘b&b‘b,\EJ—f«_O)E%EEkEW)%H&)Li\ KELGRENPOIGETHDIEEZATL
Fo ZDEZDHE, BHAMERHI T v NXIZBELL2010F4B LY. #Fizll
HMOWICKTBEMRRAFERZ— S EE LT,

CHORTBHEMEIATIE. MEKREBOIBIE. SIELTE). G OELICEELEE
ERTABECARTOERNMREHET S EHIC, LIRMNATr—ILRERBIEE
Eﬁﬂ’ﬁfﬁ;& WIRREIATLOHEET )7 £ GBEHBNLEEBLT AHE

GEOFERICESTEELRBOBRIOESIMEZEBELE T, £+ AKX
bivﬁﬁ@ﬁﬁn%%i;?ék BEMENSAE LT RINHEMR (ARl L0

REA] OHXRFAZECHELAEXRFIE - HRAMREEDICHUEDET, &5
(2. 2h5DEIRMIARIEE # B ICAZRAE ICEBHICERAA, KERDOKX
[EENMFEEOMRELSVILEE RS- SE - HERESBIIODVWTOEL» L F
FPRMBEEICDOH/-ZHEAMEBT TCTVEED,

SE BFRIOBEEDZAHLOVHAF NIV B HAELRED
EICEBERALTVWE T, BSENHMWIHIEELALKBEVELLETET,

Towards an integrated comprehension of the ocean, atmosphere, and
earth system

The environment of the earth is changing rapidly, far exceeding our expectations, and various
problems such as global warming, ocean pollution, overexploitation of living marine resources,
loss of biodiversity are increasing. It is our urgent and important responsibility to deepen
scientific understanding of the atmosphere and ocean, and, based on that understanding,
to propose ways that help to maintain a sustainable biosphere. To fulfill this responsibility,
dramatic reinforcement of basic research and building a new earth system model to integrate
new research results are necessary.

To achieve this, close cooperation with broad research disciplines and various research
methods are indispensable. The Ocean Research Institute, The University of Tokyo (established
in 1962 with the aim of conducting basic research related to the ocean) and the Center
for Climate System Research, The University of Tokyo (established in 1991 with the aim of
conducting research on the earth’s environmental change using climate models) thought that
they could make dramatic progress if they tackle these tasks together using their combined
strengths. With this notion, both institutions decided to launch the Atmosphere and Ocean
Research Institute (AORI) in Kashiwa on the occasion of the campus relocation of the Ocean
Research Institute to the University of Tokyo's Kashiwa-Campus in April 2010.

AORI promotes basic research on the atmosphere and ocean, which both play important roles in
earth’s surface environment, climate change, and the evolution of life. We also develop research
that will lead to solutions to the important issues for the sustainability of human beings and the
biosphere through advanced field observations, laboratory experiments, numerical modeling of
the earth’s surface, and biosphere analysis. As a world-leading center of atmosphere and ocean
science, we also strongly promote joint-usage and joint-research programs including cooperative
scientific research using the two research vessels, Hakuho Maru and Tansei Maru. Along with
these advanced research activities, we actively participate in the education programs of graduate
schools in order to foster qualified researchers who will lead atmosphere and ocean science
and experts who contribute to society through their wide knowledge on the oceans, atmosphere,
climate, and biosphere.

With strong determination, we have started up our activities in the new Kashiwa Campus which is
the 10th anniversary this year. Your strong support is appreciated.

RRAZATBEMAMN - ik BHE BE
Director of AORI NISHIDA, Mutsumi
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1958. 1 [l BABEFREARNKEZSOER CHEREMERN
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BICOWTRARIRR IS
The Oceanographic Society of Japan and the Society
of Fisheries Sciences jointly proposed establishment
of the Ocean Research Institute.

BAZMESFBICEVWTHRAIERBEINEIEERHR
Resolution on establishment of the Ocean Research
Institute adopted by the Science Council of Japan.
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BIENEETHIE. HERMTREL Y XEKEIC
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The Minister of the Science and Technology Agency
recommended to the Minister of Education and Culture
that the new Ocean Research Institute be established
in the Ministry of Education and Culture. The Ministry
of Education and Culture formulated detailed plans for
establishing the Ocean Research Institute.

BAEMEA. RRAFICHE, BFEMIEHM. BRI#EE
EBPY. FAZEMA. BB

ORI, the University of Tokyo, established. Ocean
Circulation and Marine Geology groups established,
and plans for research vessels formulated.

ERBRFEA. 7727 b EPRE
Fish Population Dynamics and Marine Planktology
groups established.

MEMATHET
Original R/V Tansei Maru commissioned.

AR, B EM IR E
Marine Inorganic Chemistry and Physiology groups
established.

BEMIEE. BREMIPIRE
Submarine Geophysics and Biology of Fisheries
Resources groups established.

BAERREM. EEMENTIIEE
Dynamic Marine Meteorology and Marine
Microbiology groups established.

MEMmARA%T
Original R/V Hakuho Maru commissioned.

AL LR E
Marine Biochemistry group established.

4 W BEATHPIRE

Behavior, Ecology, and Observations Systems group
established.

4 W BEEMEEHMKE

Benthos group established.

BRRIE IR E
Fisheries Environmental Oceanography group
established.

4 0 KteERBMR L 2—&E

Otsuchi Marine Research Center established.

4 | KEEBSHERFRE

Ocean Floor Geotectonics group established.

B %S HH (469t 1995 FBIRIEEICLV606t) BT

Replacement R/V Tansei Maru commissioned.
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Cooperative research with Indonesia initiated through
the Core University Program of the Japan Society for
the Promotion of Science.

N ABFEBRERC [RIESXTLAREHIOEMR] »

Slhhi
The Geodesy Council stated a need for planning a
research organization focused on the climate system.

B aEAA (39911) BT

Replacement R/V Hakuho Maru commissioned.
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“Studies on variations of global environment with a
central target in Asian Pacific Regions” was proposed
as a priority research project in the “New Program” by
the Science Council.

N BED FENFHPIRE

Molecular Marine Biology group established.

B#HTOTSLARICEDESRBEHEETIDIC. K

RAZICEEARMARFEELTRES A TLRR S
Z—PEREINDZ LRS-

For the further growth of the priority research project
in the “New Program” proposed by the Science
Council, the establishment of the Center for Climate
System Research (CCSR) at the University of Tokyo
was finalized as an institute for national collaboration.

P EmAYESBICRE AT LR 2 —F T ERE

PEEE
The Center’s preparation office opened in the Faculty
of Science at the University of Tokyo.

b ERAZEREIATLRRE S 2— 155 B O SR

EHoTRHREBEIN. RERAFEFEH7SETHRE KR
105 (2001FE3HA31R:2)

CCSR, comprised of 5 research sections, was esta-
blished. The facilities of the center were set up in
the Faculty of Science’s Seventh Building at the
University of Tokyo (Active until March 31, 2001).

SRR (VO—/NIVKIES) 2558 (1996 F9A:Z)
The Endowed Research Division (Global Climatology)
was established (Active until September 1996).

SUESZRT LR 2—12Y (BF1#ITE631m2) ' E
BEXEFIF4-6-11C58HK. BEx

The Center moved to the new building (First con-
struction: 631 m?) in the Komaba Campus of the
University of Tokyo (Komaba, Meguro-ku, Tokyo).

SUESRTLIRZE 22— SR 2HRE TS 302meh Sehk
The building at the center was expanded (Second
construction: 302 m?).

B BEMZERRRMAR L 2—HE

Center for International Cooperation established.

4 B FHMEIFT (FO—-NIVRIEEEIF) £5%E (20004F

w

3Aig)
The Endowed Research Division (Global Climate Varia-
bility) was established (Active until March 2000).

B SEBERMEA fTh N7

External Evaluation was performed.
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B SHHRBFIERT
The Endowed Research Division was closed.

B 1658F9% 658PT16 9 BF IR, B IRIBR R £ 2 —RR B
ORI internally reconstituted into six research depart-
ments and three research centers, including the newly-
established Center for Environmental Research.

B SERTLMREL 2— (B2#RK) 7. 6 RS FH%E
HoOTHRE. BR10E (2011F3A31H1E)
The Center for Climate System Research (2nd gene-
ration) was established with 6 research sections
(Active until March 2011).

P #FEEAIRBZMER - BEREY T I-XRE
Graduate School of Frontier Sciences, Sub-division
of Marine Environmental Studies established.

§ REEEMRRt 42— 2 ERREBERR L 2— I8
N
Otsuchi Marine Research Center reorganized and
renamed the International Coastal Research Center.

B EXRFEMECEN BXAZEARRKREZNDE S
LE—DUVEDELTRIEV AT LR L 2P BN
Upon the reorganization of The University of Tokyo
as a National University Corporation, CCSR was re-
established as one of the Shared Facilities (Open to
all scholars in Japan).

Pl ERAZOEIAZEMECEN RRAZEEMRE
FRO#EH. EE N RE 2
BERBRRE 42— RGBEIATLRRE 2~
(CERHE
MEMABTAKRVCEBRAP I ITEENBFRERTE
HEABE
The University of Tokyo transformed into a National
University Corporation incorporated as The University
of Tokyo; Ocean Research Institute restructured
accordingly.

Center for Environmental Research reorganized and
renamed the Center for Advanced Marine Research.
R/V Tansei Maru and R/V Hakuho Maru operations
transferred to the Japan Agency for Marine-Earth
Science and Technology (JAMSTEC).

B X B EMRR (FERAAHANDES-1-5) Bz
The Center moved to the General Research Building in
the Kashiwa Campus (Kashiwanoha, Kashiwa, Chiba).

P #HESAIRMERRHOBBIEICHFVBRREFZE
WHERE. ZOTIC3DDERFBEELIDOMER NN E
DORBEBHREFZI-REHMIICRE
Graduate School of Frontier Sciences was re-
constituted to establish Department of Natural En-
vironmental Studies in which Course of Marine
Environmental Studies, including three core programs
and three cooperative programs, started.

B BEAREENBF<ENBEREZ>HE
Marine Research Linkage group <Biosphere Envir-
onment> established.

B BET7IAT7 L EHELEF RE
Ocean Alliance Linkage established.

B xmEEIRT LB 2—FLE
Center for Advanced Marine Research was abolished.

B % v/ S B
Nakano Campus was closed.

4 B H@xvoNRIBE

ORI moved to a new building in Kashiwa Campus.

l SRVAFLMELL 2—EDFHEEICHFEVEEOXIES
oitke
ORI made major reorganizations along with
integration with CCSR.

B 6EpFI % BEMER S X T LR R (3ERFY) &BEEm Y
27 L5 (35M) (CBRE
Six research departments were rearranged into two
research divisions, the Division of Ocean-Earth
System Science (including three departments) and
the Division of Marine Life Science.

§ BANZEBRERME Y 2— ¢ EFEHEMRE L 2—
(ZERHE
Center for International Cooperation was reorganized
and renamed as the Center for International
Collaboration.

D SRRt EECkE EERFBESESELEEFIH
HEMRHEL 24— MEMBLE L 2—%2RKE
Office for Cruise Coordination and Cooperative
Research Facilities was reorganized and the Center
for Cooperative Research Promotion and Center for
Cruise Coordination were established.

4 B BEREARERBESZTLMR L 2—PHEEL. AT

BEMRAADFEE
WIREBELEHME L -5 H/-ICKEL. SRR,
1R EE . 3t 2—DFHI CiESFRA

ORIl and CCSR were integrated, and the Atmosphere
and Ocean Research Institute (AORI) began
operation with a structure of three Research divisions,
one Department of Collaborative Research, and two
Research Centers including the newly-established
Center for Earth Surface System Dynamics.

B R HEAEHEE L TR
AORI was authorized as a “Joint Usage/Research
Center” .
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Cooperative Research
Vessel Steering Committee

Cooperative Research
Steering Committee

Division of
Climate
System
Research

Division of

Ocean-Earth [ ]

System
Science

Division of
Marine Life
Science

: Research
Council ] Divisions
Faculty
eotng | (- Besecreh

L { |Department of Collaborative Research

—L_]International Coastal Research Center-.......

—{ ] Department of Climate System Modeling ----

—{ ] Department of Physical Oceanography-------

—{ | Department of Chemical Oceanography:----

— ] Department of Marine Ecosystem Dynamics.--

Cooperative

Center for

] Center for Cruise Coordination

L{ | Department of Climate Variability Research----

L{ ] Department of Ocean Floor Geoscience:-----

I—{ ] Department of Marine Bioscience ------.-----..

L{"] Department of Living Marine Resources-----

+{ ] Center for International Collaboration ---------

L{ ] Center for Earth Surface System Dynamics ---

—| JCoastal Research Support Section -«--«--....

—{_]Laboratory Research Support Section-++++++--

[ JField Research Support Section ««««««-+«-+--+--

Climate System Modeling, Atmospheric
System Modeling, Ocean System Modeling,
Cooperative Climate Modeling

Climate Variability Research, Comprehensive
Climate Data Analysis, Climate and Hydrol-
ogy Research

Ocean Circulation, Dynamic Marine Meteorol-
ogy, Ocean Variability Dynamics

Marine Inorganic Chemistry, Marine Biogeochem-
istry, Atmosphere and Ocean Analytical Chemistry

Marine Geology, Submarine Geophysics,
Ocean Floor Geotectonics

Marine Planktology, Marine Microbiology, Benthos

Physiology, Molecular Marine Biology, Behav-
ior, Ecology and Observation Systems

Fisheries Environmental Oceanography, Fish Popu-
lation Dynamics, Biology of Fisheries Resources

Biological Oceanography, Ocean Alliance

Coastal Ecosystem, Coastal Conservation,
Regional Linkage

International Scientific Planning, International
Advanced Research, International Research
Cooperation

Paleo-environmental Research, Ecosystem
Research, Genetic Research, Atmosphere and
Ocean Research

International Coastal Research Center Coop-
erative Research Facility

Computer Facility, Radioisotope Laboratory,
Aquarium Facility, Electron Microscopy Facility,
Molecular Biology Laboratories, Advanced
Clean Analytical Facility, Geophysical and
Environmental Fluid Dynamics Laboratory,
Sample Preparation Laboratory for Earth
Science, Clean Geochemistry Laboratory, Labo-
ratory for Cultivation of Microalgae and Bacte-
ria, Low-Temperature Facilities, Sample and
Specimen Storage Facilities, Liquid Nitrogen
Supply Facility

Ocean Observation Warehouse

+— JLibrary, Lecture Hall, Lecture Room, Seminar Room

{ ]JPublic Relations Office, Research Coodination Office, Hygiene, Health, and Safety

Office, Computer and Network Management Office, Intellectual Property Office

[: Tansei Maru
Hakuho Maru

—{ JGeneral Affairs Division: General Affairs Team, International Affairs and

Research Promotion Team, LibraryTeam

Facilities and Safety Management Team

Research [T | Cooperative
Supporting Research
Organization Promotion
Common
— Research
Research Facilities
Supporting
Offices
Research
| | Vessels
(in cooperation
with JAMSTEC)
Administra-
tion Office
Committees

tee, Ocean Alliance Committee

Accounting Division: Finance Team, Accounting and Procurement Team,

{ JOffice for International Coastal Research Center

—{_JInternational Coastal Research Center Steering Committee, Center for Inter-
national Collaboration Steering Committee, Center for Earth Surface System
Dynamics Steering Committee, International Cooperation Committee, Coop-
erative Research Committee, Research Facility Management Committee,
Public Relations Committee, Library Committee, Information Security Commit-
tee, Computer Lab and Network Steering Committee, Computer Emergency
Response Team (CERT) of AORI, Examination Committee for Information
Ethics, Welfare Committee, Hygiene Health Committee, Life Science Commit-
tee, Budget Committee, External Budgetary Review Committee, Future Plan
Committee, Evaluation Committee, Facilities Planning Committee, Research
Vessel Committee, Frontier Sciences Linkage Committee, Education Commit-

L{ ]Steering Committee for Uchida Ocean Science Scholarship
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Conference Committee
# 5 LBERFAFRRKERFRER EXE &H RE
Outside the Graduate School of Fisheries Sciences and Faculty of Fisheries, Hokkaido University Professor SAKURAI, Yasunori
University RAEAKFAFRRIBFZHRF e 1E8m A
Graduate School of Science, Tohoku University Professor HANAWA, Kimio
BRAAFZABRZZMER EXE HA EB
Faculty of Human Sciences, Waseda University Professor INOUCHI, Yoshio
BEHBAFAFRRIEZMESR EXE B &—a
Graduate School of Environmental Studies, Nagoya University Professor TANOUE, Eiichiro
REBRERERIELATR e wH KB
Graduate School of Science, Kyoto University Professor YODEN, Shigeo
LEAXFREREBERZ AR EXE FHE K
Graduate School of Biosphere Science, Hiroshima University Professor ISEKI, Kazuo
RIBKFAFREERFRTF 6] R AR
Graduate School of Science and Technology, Nagasaki University Professor NAKATA, Hideaki
E BT P I 7 3B R % & B
Research Group, National Institute of Polar Research Professor FUKUCHI, Mitsuo
¥ R RRAF BE-BI¥R A FE—BR
Inside the The University of Tokyo Managing Director, MATSUMOTO, Youichiro
University Executive Vice President
RRAFAFRIEFRMATER e A& £z
Graduate School of Science, The University of Tokyo Professor HIBIYA, Toshiyuki
RRAFAFERBFEGRZMER EeE] HAJK Tetst
Graduate School of Agricultural and Life Sciences, The University of Tokyo Professor MATSUNAGA, Shigeki
RRAZRERHEEEI KR 2R R EXE KH0 B
Graduate School of Frontier Sciences, The University of Tokyo Professor YAMATO, Hiroyuki
RRKFHWEMIEN e THE
Earthquake Research Institute, The University of Tokyo Professor HIRATA, Naoshi
RRAFRRBEREAR EeE] AKX EF
Atmospere and Ocean Research Institute, The University of Tokyo Professor KIMOTO, Masahide
RRAFZASBEMREAR EXE HE R
Atmospere and Ocean Research Institute, The University of Tokyo Professor NIINO, Hiroshi
RRAFARRBEMRR i FaM B
Atmospere and Ocean Research Institute, The University of Tokyo Director NISHIDA, Mutsumi
MAMEFRFRAEERZERER
Cooperative Research Vessel Steering Committee
2 ) RALKFARFRIEBFRFR e A BB
Outside the Graduate School of Science, Tohoku University Professor FUJIMOTO, Hiromi
Institute HRBE A BRI % = R
Faculty of Marine Science, Tokyo University of Marine Science and Technology Professor YOSHIDA, Jiro
ZEBRFEMBOKERFAR L 52— e AR &K=
Hydrospheric Atmospheric Research Center, Nagoya University Professor ISHIZAKA, Joji
BILXFAFRTIE THHAZER e Rk Fh
Graduate School of Science and Engineering, Toyama University Professor ZHANG, Jing
KEMREME L 2—hRKEMRER BEEEDR H &
National Research Institute of Fisheries Science Director NAKATA, Kaoru
R[RITHIIRIRIE - 750 BERRRE ZHEIE
Global Environment and Marine Department, Japan Meteorological Agency Director,Marine Division ANDO, Tadashi
AN RAREE WEIRIET BRI HIER = R
RIGC, JAMSTEC Director FUKASAWA, Masao
MRS B BRIREEYE IR IR LB #
Bio geos, JAMSTEC Director KITAZATO, Hiroshi
F A HRAEASBEMER RE T i
Inside the Atmospere and Ocean Research Institute, The University of Tokyo Director NISHIDA, Mutsumi
Institute RRAFARBEMER e KT Z
Atmospere and Ocean Research Institute, The University of Tokyo Professor OTAKE, Tsuguo
RRAFRRBEMEAR 63 ] RE —B%
Atmospere and Ocean Research Institute, The University of Tokyo Professor KOGURE, Kazuhiro
RRAFARBEMER EXE FaE BEF
Atmospere and Ocean Research Institute, The University of Tokyo Professor NISHIDA, Shuhei
RRAFARBEMER ExE NS T5FA
Atmospere and Ocean Research Institute, The University of Tokyo Professor KOJIMA, Shigeaki
RRAFRRBEMREAR IR EH B

Atmospere and Ocean Research Institute, The University of Tokyo

CATALOG ATMOSPHERE AND OCEAN RESEARCH INSTITUTE
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Associate Professor

TSUDA, Atsushi
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ERER (KRBFEHMEMR)

Past Directors (AORI)

Bt 49—k (REVATLHE LY 4-)
Past Derectors (CCSR)

2010.4.1- iz =iz

NISHIDA, Mutsumi

1991.4.1 - 1995.3.31 #AEF KER
MATSUNO, Taro

1995.4.1-2004.3.31  {% BAIE
SUMI, Akimasa
2004.41-2010.3.31 B BE

NAKAJIMA, Teruyuki

ERPER CBEHMAMN)

Past Directors (ORI)

1962.4.1-1964.3.31 (&) AE &KX
(deceased) HIDAKA, Kouji

1964.41-1964.99 (MM EH1T
(deceased) MATSUE, Yoshiyuki

1964.9.10 - 1965.9.30 (F0)#3T £1T
(deceased) MATSUE, Yoshiyuki

1965.10.1 - 1967.9.30 /\& &Y
OGURA, Yoshimitsu

1967.10.1 - 1968.11.30 (&) M E7&
(deceased) NISHIWAKI, Masaharu

1968.12.1 - 1972.10.31 278 #=
NASU, Noriyuki

1972.11.1 - 1974.10.31 (&) FEiF &4
(deceased) NISHIWAKI, Shouji

1974111 -1976.41  (¥)ANHA ;5—EBB
(deceased) UCHIDA, Sei-ichirou

1976.4.2-1980.41  (H) A% &=
(deceased) MARUMO, Ryuzo

1980.4.2-1984.41 Z=/8 fp=

NASU, Noriyuki

1984.4.2-1986.4.1 HREE FRE

HATTORI, Akihiko

1986.4.2 -1990.4.1  (HO)IRA B A
(deceased) NEMOTO, Takahisa

1990.4.2-1993.3.31 %H S
ASAI, Tomio

1993.4.1-1997.3.31 5 #Hih
HIRANO, Tetsuya
1997.4.1 - 2001.3.31 F B4}

|
TAIRA, Keisuke

2001.4.1 - 2005.3.31 /]\ith Bk
KOIKE, Isao

2005.4.1 - 2007.3.31 & &%
TERAZAKI, Makoto

2007.4.1 - 2010.3.31 7FGH fE
NISHIDA, Mutsumi

LEHRR
Professors Emeritus
1983 PEER M5B

HORIBE, Yoshio
1984 ES-SEPS

TAGA, Nobuo
1984 FIEfCE

NASU, Noriyuki
1987 fRE6 BAZ

HATTORI, Akihiko
1987 B &—

TANAKA, Syoichi
1987 ERBRE

TERAMOTO, Toshihiko
1987 TE BT

HIRANO, Toshiyuki
1993 EH B

ASAI, Tomio
1993 I\FR FNE

KOBAYASHI, Kazuo
1993 A Lk

ISHII, Takeo
1997 #all| FER

SEGAWA, Jiro
1998 AL SR
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The Center for Cooperative Research Promotion was established in
April 2010 by consolidating all the technicians and technical support
staff of the institute into one organization. It aims to enhance its
activities to support visiting scientists who participate in cooperative
research programs using the research vessels Tansei Maru and
Hakuho Maru and/or research facilities in the institute, to introduce
new equipment and technologies to the institute, and to maintain
the research facilities in the institute. The center consists of four
organizations that are the Coastal Research Support Section,
Laboratory Research Support Section, Field Research Support
Section and Center for Research Cruise Coordination.
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Laboratory Research Support Section

The Laboratory Research Support Section is responsible for the
overall management, including maintenance, of common research
facilities. Support Section staff contribute to the maintenance of
research instruments throughout the newly expanded and improved
AORI facility, and also provide technical advice and cooperation to
users. The staff are encouraged to acquire and to develop new skills
and techniques that will advance research capabilities at AORI.

Computer Facility
The computer room has a parallel computer system that enables
massive numerical simulations and data analyses, and its
peripheral equipments.
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Radioisotope Laboratory
Biological, chemical and physical studies using radioisotopes
are safely undertaken in this secure and modern facility. Major
instruments include liquid scintillation counter, gamma counter,
radiodetector, centrifuges, incubators, molecular biology
equipment, and a scientific dark room.

Aquarium Facility

An assortment of recirculating freshwater
and seawater aquaria (from 250 liter to
3-ton capacity) are housed in the facility’
s main room. Each aquarium is served
by aeration, and by filter and temperature
control units. The Aquarium Facility’ s main room and the adjoining
rooms can be flexibly adapted to various research purposes, such
as dissection, breeding and transgenic experiments, deep-sea
environment simulation, behavior analysis, and temperature- and
light-controlled environmental experiments.

Electron Microscopy Facility
Major instruments in this facility
include transmission and scanning
electron microscopes, electron
probe microanalyzers, and an X-ray
fluorescence analyzer. Necessary
supporting equipment, such as a
ultramicrotome, etc., are also available

here. The Facility supports microscopical studies from sample
preparation through observation and data analysis.

Molecular Biology Laboratories

These facilities are used for molecular biological work, including
recombinant DNA experiments, nucleotide sequence determination
and gene expression analyses. Major instruments include two
fume hoods, three capillary-based DNA sequencers, real-time
quantitative PCR system, thermal cyclers, Biomeck pipetting robot,
automated colony picker, image analyzer, ultrapure water system,
ultracentrifuge, analytical and other centrifuges, and cryostat. A
next-generation DNA sequencer is scheduled for installation.

Advanced Clean Analytical Facility
This facility supports sensitive and
precise instrumental analyses for
chemical and isotopic compositions of
marine samples, consisting of a number
of advanced analytical instruments, like
a high resolution ion microprobe (NanoSIMS), inductively coupled
plasma mass spectrometers, nutrient auto-analyzers, and isotope-
ratio mass spectrometers. Clean rooms are also built in the facility
to determine trace metals and bioelements (carbon and nitrogen)
in contamination-free environments. This facility is available
for analyses of various samples including seawater, sediments,
carbonates, rocks and biological materials.

ATMOSPHERE AND OCEAN RESEARCH INSTITUTE CATALOG
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Geophysical and Environmental Fluid Dynamics Laboratory
This laboratory has experimental facilities to study the effects
of the Earth’ s rotation and density stratification on large-scale
atmospheric and oceanic motions, and environments for marine
living organisms. The principal facility is a turntable that has a
diameter of 1.5 meters and attains a stable rotation rate between
0 and 15 rpm.

Sample Preparation Laboratory for Earth Science
This sample preparatory facility is provided for cutting and polishing
of rock/otolith samples, and for preparation of glass beads for X-ray
fluorescence analysis. Rock cutters, table drills, rock polishers, a
rock crusher and a bead sampler are available. The facility supports
descriptive and physical property analyses, and sampling of dredge
rock and sediment cores.

Clean Geochemistry Laboratory

This laboratory is designed for analyses of trace elements and
isotopic compositions in carbonate, sediment and rock samples.
There is a chemical preparation section in the room equipped
with two fume hoods and a laminar flow cabinet. A double
focusing magnetic sector field inductively coupled plasma mass
spectrometer is installed that will be upgraded with a laser ablation
system.

Laboratory for Cultivation of Microalgae and Bacteria
Microorganisms such as microalgae and bacteria are cultured
and stored at various temperature ranges. Major instruments
include shaking incubators, autoclaves, clean bench, and dry heat
sterilizer. Two temperature-controlled rooms (4°C and 20°C) are
available.

Low-Temperature Facilities
Experiments at low temperature are undertaken in the low
temperature laboratory (+4°C). Samples and specimens can be
maintained in cold storage at refrigerator (+4°C) or freezer (-30°C)
temperatures.

Sample and Specimen Storage Facilities
Samples and specimens collected by oceanic research vessels
and from other field research sites (e.g., sediment cores, rock
specimens, seawater samples, dried and formalin-preserved
specimens of marine organisms, etc.) are stored in this facility.

Liquid Nitrogen Supply Facility

A liquid nitrogen tank of 4.98 m?®
capacity is located adjacent to the
main institute building. Liquid nitrogen
is supplied readily and safely by means
of a computer-controlled automatic
dispensing and usage monitoring
system.
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= Established: April 12, 1973
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Coastal Research Support Section

Coastal Research Support Section supports visiting scientists who
want to do research at the International Coastal Research Center
(ICRC) in the town of Otsuchi in Iwate Prefecture. ICRC is located in
the Sanriku Coast area, where the cold Oyashio and warm Kuroshio
currents enhance primary production and biodiversity. The section
can provide research facilities and sampling and experimental
equipments including research boats.

International Coastal Research Center

[ Research facilities
Outdoor breeding tanks: 3.5X1.5m 28 tanks,
6.0x3.0m 2 tanks
Aquarium room: 97.2m?
Sea water supply facility: pump capacity, 200 tons/hour
Fresh water supply facility: pump capacity, 30 tons/hour
Radioisotope laboratory

M Sampling and experimental equipments
Weather and sea condition monitoring system
CTD
ICPMS
Scanning electron microscope
Transmission electron microscope
CHN corder
Preparative ultracentrifuge
Auto-analyzer
Water samplers
Plankton and fish sampling nets
Sediment traps
Bottom samplers

W Research Boats
Yayoi: FRP 12 tons, 17.1X4.1X2.0m,740PS, 300kgx1000m winch
Challenger lll: FRP 0.7 tons, 6.75X1.89x0.48m, 30PS outboard motor
Challenger II: FRP 1.0 tons, 7.27%1.52x0.69m, 40PS outboard motor
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Field Research Support Section

This section provides support for both R/V Tansei Maru and R/V
Hakuho Maru research cruises. Its main task is technical support of
scientific equipment, primarily through shipboard instruction. Other
tasks include maintenance and enhancement of equipment for
common use, expert advice on cruise planning, and dock service. It
also selects, develops, and purchases new equipment. The section
is supervised by a manager and works together with the Center for
Cruise Coordination for scientific planning of research cruises.

Ocean Observation Warehouse

This facility mainly stores research gear and equipment for
research cruises of the R/V Tansei Maru and R/V Hakuho
Maru. Large equipment such as container laboratories are kept
on the outside of this facility. The warehouse is equipped with
an overhead crane to facilitate loading of heavy equipment. A
machine shop and laboratories are also attached to the building
for the design, development, testing and repair of instruments for
use at sea.

MAMBEEE 22—
MAEMFRFAEZEZES S SUEBIBR. MAHR. &
MEBEDREICEDVTEMARMOMEMBEEEREL
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Center for Cruise Coordination

This center makes cooperative cruise plans for the two research
vessels Tansei Maru and Hakuho Maru based on the decisions by
the cooperative research vessel steering committee. In order to
promote harmonious cooperative cruises, this center connects and
coordinates among scientists as users of the cooperative research,
the Field Research Support Section, which provide technical support
for cruises, and exterior organizations such as the Japan Agency for
Marine-Earth Science and Technology (JAMSTEC), which operate
the research vessels with the AORI, the authorities concerned, and
fishermen’ s cooperative associations.
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Common Research Facilities, Research Supporting Offices

BEE=E Library

ARBAEMRATCOMRE - LB EEEZIET /0. F&E
ME - MHEFLEENE - REL. FBICHLTOET,

B ERDBRIERIE. NACSIS-CATYRTLEBLU TA
BL. FREGTHEMAZCHAEEREADEEPLPEHD
Y—ERERBELTVET,

BashdBELLT. EHBFEMFEMRAOEREZH
ETHBFFEBRREDIL 7 3> “Expedition” »é V)
9, ¥/, EEOKEMREF - KERBRAFASEOERDBEE
LTWEd,

BEH 58,520ff (FiXE20,8591f. *#XE37,6611H)
e BE A SRS 1017F (FNAEEE317E, #4E5516078)
(2010FE4R81RHE )

WEE BEE. EIF-F

RARAREICED DRI I LB ES. ZMARMASTA-
BREAOHMBITbE DL, BEEBLEICHAIATVET,

W=

FIDOEBSCMREBERELHSANEBNTHLHOOEOL
LT 2010F4RICREBEENE L AP SDREVWEDE
RATATADIIS, Z2— AL 2—PEE L EHIRIH DR
E-8UE. U TV MNDOBEELEETOTVET,

o FIICETAEERONE - RE - BRBTVET

BEFHERRY M-V BEEE

MRAEFEHEES LI UBBEROTHR - 7 — ZEEICR
AIRERY NI =TT LREFA I AT LDREDD
SR LML - BB ETHO>TCVWET,

Lh. MEMEHEOTIE S XTLAER (IBTIES X T L
Rt 4—) Tli. cEHXRFEERE LT 1993FE LV)
AALEOREMREICH L TERARERESRE 42—
NDEMEX—/IN— E1—2—2FHAL-ERAEDIE %
BELTEE L, REET UL THEDEHICIE, X—/5—
ALE1— 42—V BERR THRONIARTENT—4
EERBUBNT300I E1—42—BEIPEICEYE
To [IEVATLMREB G, RRAPEREE L 42—
HBA—IN—OLE1—2—ICRLBRXY N T—7. KBED
TAANL =T T —IN— DR EHEREE D)
B ETI/2ODAT T H—IN— FTPH—N—5HENSIE
BEIhTWET,

The AORI library collects and conserves books and journals related
to the ocean and atmospheric sciences, and supports the activities
of research and education. The list of the books and journals of
the library is available through the NACSIS-CAT system. The
library also provides the service of making copies of documents
for scientists in other institutes and universities as well as within
the University of Tokyo. The AORI library has a special collection
category called “Expedition”, which includes documents and
reports from scientific surveys that were collected by the Mitsui
Institute of Marine Biology, as well as substantial materials from the
national and prefectural fisheries research institutes.

Number of books: 58,520 (Japanese 20,859, Foreign 37,661)
Current Journals (subscription): 191 (Japanese 31, Foreign 160)
(As of April 1st, 2010) &

Lecture Hall, Lecture Room, Seminar Room

The lecture hall is used for symposia, meetings, and lectures by
both domestic and foreign scientists.

Public Relations Office

Set up in April, 2010, for the purpose of introducing the activities
and research results of AORI to the public. Our duties are 1)
receiving the inquiries of the public and the mass media, 2) editing
and production of printed matter, 3) handling of the website, and
4) collecting, maintenance and exhibition of the historical material
concerning the AORI.

Computer and Network Management Office

The Computer and Network Managing Office oversees and
maintains AORI’ s electronic computers, secure network connect-
ivity and infrastructure in support of reliable scientific data and
information storage and exchange, and of e-mail and other
electronic communications.

Division of Climate System Research (former CCSR) has provided
cooperative environments to community scientists related to climate
study, using the super computer at the Information Technology
Center, the University of Tokyo, since 1993. In addition to high end
supercomputer, a powerful computing facility is necessary for the
storage and analyses of a large volume of numerical experiment
outputs as well as the observation data for their validations. The
climate research computing system consists of a network, which
connects us to the [
supercomputers at
the Computer Centre
of the University; a
mass-storage server;
multi-media servers,
and FTP and Web
servers.
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Research Vessels Tansei Maru and Hakuho Maru
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R/V TANSEI MARU

The Atmosphere and Ocean Research Institute coordinates
scheduling and operations of two research vessels with the Japan
Agency for Marine-Earth Science and Technolgoy (JAMSTEC).

The research vessel Tansei Maru is 51m long and displaces 610
gross tons. She entered service in 1982 and is used for a relatively
short cruises near Japan. The research vessel Hakuho Maru is 100m
long and displaces 3991 gross tons. She entered service in 1989
and is used for cruises globally.

R/V HAKUHO MARU

FTARAn RS
I :1982%2A1H
oK :1982F7H9H

%71 :1982510815H

Research Vessel Tansei Maru
Keep Laid: February 1, 1982
Lanched: July 9, 1982
Completed: October 15, 1982

FirRRAe 2R
T :1988%5A9H
7K :1988510828H
#T:1989%5A1H

Research Vessel Hakuho Maru
Keep Laid: May 9, 1988
Lanched: October 28, 1988
Completed: May 1, 1989

CATALOG I ATMOSPHERE AND OCEAN RESEARCH INSTITUTE
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Application for Joint Usage and Cooperative Research
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YNEAE S
Annual Schedule of Application
rn B A B RERFEA ERIAHARR
Service to apply Announcement | Closing date
B B % 8H 9% f
R/V Hakuho Maru August September
r B 8H 9RHg
R/V Tansei Maru August September
ERARE R LY 5—
SRARE HARER 108 11AX
Visiting Scientist/Research Meeting in October November
International Coastal Research Center
MR SRHRE . HRES 108 1A%
Visiting Scientist/Research Meeting in October November
Kashiwa Campus
KEUE BT ER A 128 15
Collaborative Use of the Computing Facility
including the Super Computing System December January
RS 3T 118 18
Interdisciplinary Collaborative Research November January

The Atmosphere and Ocean Research Institute offers a cooperative
research program for scientists conducting fundamental ocean
research. Many researchers across all scientific disciplines participate
in the program.

Application to the program are provided annually, one year prior to the
year of shipboard operations.

Each proposed research plan is reviewed by Cooperative Research
Vessel Steering Committee consisting of AORI and external members.
Visiting scientist applications and research meeting proposals are
subject to approval by AORI Council after reviewed by Cooperative
Research Steering Committee.

Available Services

B Research Vessels Hakuho Maru and Tansei Maru

The research vessel Hakuho Maru conducts long term cruises
accross the world wide. Application is available to scientists who
have the scientific research themes of each cruise. This cruise
should be planned in advance. The research vessel Tansei Maru
is available for cruises around Japan.

Hinternational Coastal Research Center

The International Coastal Research Center (Otsuchi, Iwate) offers
two services. One is to provide in-house laboratory space and
facilities to both internal and external researchers, and the other is
to assist small groups holding on-site research meetings.

W Kashiwa Campus
Kashiwa Campus offers two programs. The first one is to support
relatively large scientific meetings lasting one to two days, and
relatively small meetings lasting several days. The second one
is to support visiting scientists, who would like to research at
Kashiwa Campus.

M Collaborative Use of the Computing Facility

The division of climate system research offers research opportunities
using the super computing system of the University of Tokyo and
seeks research proposals from individuals and groups outside our
research institute for collaboration using the facilities of the division.

Minterdisciplinary Collaborative Research

AORI provides funds for collaborative research, which is conducted
by domestic individual or group researcher(s), with AORI staff(s).
This interdisciplinary collaborative research intendes to deepen the
understanding of the basic science of atmosphere and/or ocean,
and the research.

BlLWEbheEk:

RRAFRSEEMTCAR

R RERR - MMRHEF — L HEMRESY
T 277-8564 TEEMHMMADE 5-1-5
EEE 04-7136-6009

e-mail iarp@aori.u-tokyo.ac.jp

For Inquires:

International Affairs and Research Promotion Team
Atmosphere and Ocean Research Institute

The University of Tokyo

5-1-5, Kashiwanoha, Kashiwa-shi, Chiba 277-8564 Japan
phone : +81-4-7136-6009

e-mail : iarp@aori.u-tokyo.ac.jp
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Outline of Educational System
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Almost all professors and associate professors of the Atmosphere
and Ocean Research Institute (AORI) belong to either the Graduate
School of Science, the Graduate School of Agricultural and Life
Sciences, the Graduate School of Frontier Sciences, or the Graduate
School of Engineering all of the University of Tokyo, and are engaged
in graduate programs through lecturing and supervision of graduate
students. Also, special lectures in atmosphere and oceanography are
given to undergraduate students in the College of Arts and Sciences.
In addition, AORI accepts both domestic and foreign research students
and research fellows.

AORI staffs are affiliated with the Graduate School of Science
(Earth and Planetary Science, Chemistry, and Biological Sciences),
the Graduate School of Agricultural and Life Sciences (Aquatic
Bioscience), or the Graduate School of Frontier Sciences (Division of
Environmental Studies).

Graduate School
of The University
of Tokyo

RRARAEE | |

BEZRWARH

Graduate School
of Science

B ¥ & @
BZEWRH
Graduate School
of Agricultural
and Life Sciences

5 6E i A R |

MEHARH

Graduate School

of Frontier
Sciences
TZRARR

Graduate School
of Engineering
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HIRRERFFIY
Department of Earth and Planetary Science

EF2EK

Department of Chemistry

EYMRFFR

Department of Biological Science

L KEEYRIEER

Department of Aquatic Bioscience

BARBZEEL

Department of Natural Environmental Studies
PEEIRIEZ 01—
Course of Terrestrial Environmental Studies
#7758 EE Cooperative Program
- MERIRIBEET UV IEDE

Numerical Modeling for Global Environmental Issues

BEFRREFI—X
Course of Marine Environmental Studies
HerEEEE Core Program
HEREFRIEF D E

Global Marine Environment
SBFERRIEZDE

Marine Resource and Environment
SBFEYBEIRIEZEDE

Marine Biosphere Environment
1#7I58EE Cooperative Program
OEFRIBEREF DT

Marine Environmental Dynamics
SBFMERREDE

Marine Biogeochemical Cycles
SBFEMRIBEEDE

Marine Life Science and Environment

I BRFTAFEVTAZEHRETOIS A

Graduate Program in Sustainability Science

] HEERFEY

Department of Civil Engineering

BB ERE, (EF. EURFED3
DHHY, BEZEHNTTO-FICLWARBE
BRACRELREROBRAZEIELEY,
Studies of a wide range of oceanographic
phenomena are undertaken within specific disci-
plines.

BXANIL MBEEDODKBICH T2BRF
2. EMRFZEEL T HEKOREERY
EMEROBMELELEBRLET,

Studies of the global environment and living

resources are undertaken in the entire hydro-
sphere, including the oceans, rivers, and lakes.

WEREAEOERREETRIC. BRIRED
BE. e TEH. BEESSIUVERRE-
ANEEENDBEERAEIRMAEL., WIRHRED
REMBOBREF/-CERREZRIK TS
1D EHEET-oTVET,

The department dedicates itself to constructing
a new field of natural environmental studies
with the objectives of understanding the struc-
ture, function, resources and changes of natural
environment, evaluating natural environment-
human relationships, and forming natural envi-
ronment for healthy and wealthy human life.

KEBEBREJIV-TIZT, SELELIT—IT
DKBEREOEREZHEAL, ABHHEED
WIELEDDEERLET,

The Environmental Studies on the Hydrosphere group
focuses on studying the hydrospheric environment at
various scales and places and developing better
relationship between the environment and society.
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Course of Marine Environmental Studies, Department of Natural Environmental Studies, Division of Environmental Studies, Graduate School of Frontier Sciences
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FAEH

Number of Graduate Students Enrolled

In April 2006, Graduate School of Frontier Sciences was reconstituted
to establish Department of Natural Environmental Studies in which
Course of Marine Environmental Studies, including three core and
three cooperative programs, started. The principle and aim are shown
as follows.

The oceans cover 70% of the earth surface, and have long
inspired adventure, mystery and imagination. Through earth history
the global ocean has been a critical component of the earth's
environment. Furthermore, it hosts important renewable and non-
renewable resources. Japan, surrounded by the ocean, needs to gain
comprehensive scientific knowledge of the ocean, in order to sustain
and improve the oceanic environment and to utilize marine resources
wisely. Specialists in basic and applied ocean environmental research
are therefore in strong demand.

The educational program of Marine Environmental Studies is unique
in that graduate students conduct their academic life on the campus
of the Atmosphere and Ocean Research Institute, offering exceptional
opportunities to participate in research cruises and other field work.
Students can observe natural phenomena directly, learn modern
research techniques, and pursue their own investigations together
with many young foreign scientists. The Marine Environmental Studies
program is designed to provide graduate students with both field and
classroom lecture experience, so that they can develop abilities to
investigate environmental processes in the ocean and to develop
solutions for current and future environmental challenges.

as of April 1, 2010

Ef_i' 2007 2008 2009 2010
Academic Year | "ccsp | ORI | CCSR | ORI | CCSR | ORI AORI
{(En
5 ﬁ%ﬁﬁ?’iﬂ MG 19 18 13 12 12 22 49 (1)
Science BE |17 |e20@|16 | 18@ | 18| 14(D) 21 (@)
(o - _ _
Ee AT SRR MC 22(1) 25 (3) 20() 18 (1)
Agricultural and Life Sciences + _ _ _
i+ 26(3) 26(3) 31(7) 28 (9)
(o
5 =g ¥ﬁﬁ§ﬁ§ﬂﬁ’iﬂ$ﬁﬁ5‘tﬂ MC 2 38(1) 3 44(1) 4 43 (2) 38 (3)
Graduate School Frontier Seiences BE | 1 | 15@] 3| 20@| 40|24 30 )
A2RRRE _ o _ _ _ 1 o
Post Graduate Research Student
BRAWR S & _ ] _ 5 _ _ _
Post Graduate Visiting Student
S EANWRREE _ _ _ _
International Research Student 2(2) 1(1) 1
EREHBEMARE _ _ _
Post Doctoral Research Fellow 2 5 3 3
BENSBELANES _ a | - 5 _ a o
Post Graduate Research Student for Ocean Science
i R &£ _ _ _
Research Student 63 3@ 1) 2
BRARZMRERIIFNHRRES —
*JSPS Research Fellowsﬁp for Young Scientists 7 2 8 2 4 S
AASHRESNBARNARS ] 3 _ o _ 5 6
*JSPS Postdoctoral Fellowship for Foreign Researchers

() RIS EATHE Total number of foreign students are in parentheses.

*JSPS : Japan Society for the Promotion of Science
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The University of Tokyo Ocean Alliance
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HADEEP (Hadal Environmental Science/Education Program)

The University of Tokyo Ocean Alliance was established in July,
2007 as a core for faculty transecting marine education and research
composed of 7 graduate schools, 5 institutes and 1 research
centers. The 200 teaching and research staffs who study ocean
sciences directly are belonging to the University of Tokyo and the
Ocean Alliance takes an important role to link the scientists in one
network. Its basic concept is development of ocean basic sciences
with contribution to efficient planning and action of marine policy.
For accomplishment of the purpose, education for scientists and
government officials who can evaluate the marine policy based on
professional knowledge of ocean sciences is required. The Ocean
Alliance provides educational program transecting social science,
natural science and technology for the purpose. The Atomosphere
and Ocean Research Institute, the University of Tokyo, is a core of the
Ocean Alliance and contributes to the activity.
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The hadal sea is the deepest part of the world’ s oceans and is the
last frontier of the earth, so it is interesting from both intellectual and
practical points of view. The hadal sea controls global earth processes
such as deep sea circulation and influences global climate change.
In addition, the hadal sea can potentially assist in the development
of new medicines, and provide new bacteria and deep sea mineral
deposits for industrial use. Therefore, the hadal sea may have great
potential for future utilization although there is little understanding of
the many aspects of the hadal sea.

The Atmosphere and Ocean Research Institute, University of Tokyo
started the Hadal Environmental Science/Education Program in FY
2006. The program aims at: 1) comprehensive understanding of the
hadal sea, based on physics, chemistry, geology, ecology, life science,
fishery science, and science for development of marine resources,
2) construction of the education center of advanced hadal research
and nurturing frontrunners in the field of science, engineering, and
administration. We hope the program makes great progress in the
understanding of the hadal sea. In order to accomplish the aims
of program, we started a course called “The introduction of hadal
science”, and began international scientific collaboration including
an exchange program of young scientists and mutual cruises (lzu-
Ogasawara Trench and Kermadec Trench in 2009, and the Peru-Chili
Trench in 2010) with the Aberdeen University Oceanlab.
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Division of Climate System Research

Explores climate formulation, its variability, and conducts basic research
with regard to the whole climate system and its subsystems (atmosphere,
ocean, land etc.) specifically using numerical modeling.

Department of Climate System Modeling

Develops climate system models and explores various climate phenomena
through simulations.

Climate System Modeling Section
Atmosheric System Modeling Section
Ocean System Modeling Section
Cooperative Climate Modeling Section

Department of Climate Variability Research
Explores mechanisms of the climate variability using observations,
numerical simulations, and by contrasting, analyzing, and combining those
data.

Climate Variability Research Section

Comprehensive Climate Data Analysis Section

Climate and Hydrology Research Section

Division of Ocean-Earth System Science

Designed to achieve an integrated and multilateral understanding of the
ocean-earth system through basic research on ocean-physics, ocean-
chemistry, ocean-geosciences, and on interactions among the ocean,
atmosphere, and ocean floor.

Department of Physical Oceanography

Works towards quantitative understanding of the ocean through observations,experiments,and
theory of ocean circulation, and of sea current fluctuation, water mass formulation, interaction
of the atmosphere and ocean, ocean disturbance, and discovery of dynamic structure.
Ocean Circulation Section

Dynamic Marine Meteorology Section

Ocean Variability Dynamics Section

Department of Chemical Oceanography

Promotes developments and applications of advanced analytical methods
and explores biogeochemical cycles among the atmosphere, ocean, and
ocean floor.

Marine Inorganic Chemistry Section

Marine Biogeochemistry Section

Atmosphere and Ocean Analytical Chemistry Section

Department of Ocean Floor Geoscience

Explores the dynamics of the ocean floor such as mid-ocean ridges, back-
arc basins, and plate subduction zones. Collects samples and analyzes
the environmental history of earth recorded in marine sediments.

Marine Geology Section

Submarine Geophysics Section

Ocean Floor Geotectonics Section

Division of Marine Life Science

Designed to achieve an integrated and multilateral understanding of the
marine life system through basic research on the evolution, physiology,
ecology, and resource management of marine life.

Department of Marine Ecosystem Dynamics

Explores life history, evolution, interactions, and dynamics of various groups of
creatures that are important in marine ecology, and examines their contributions
to the sustainability of marine ecosystems and the earth environment.

Marine Planktology Section
Marine Microbiology Section
Benthos Section
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Department of Marine Bioscience

Synthetic exploration of various biological phenomena in the ocean such
as the evolutionary history, life history, migration, and environmental
adaptation of marine organisms that are inscribed in their genomes.

Physiology Section
Molecular Marine Biology Section
Behavior, Ecology and Observation Systems Section

Department of Living Marine Resources

Conducts research related to physical environmental dynamics,
bioresource ecology, and resource management for the exploration of how
marine life resources fluctuate and can be sustainably used.

Fisheries Environmental Oceanography Section
Fish Population Dynamics Section
Biology of Fisheries Resources Section

Department of Collaborative Research

Explores the biological dynamics in the ocean environment by collaborating
with various disciplines related with the ocean and conducting research
and educational activities including ocean policy.

Biological Oceanography Section
Ocean Alliance Section

International Coastal Research Center

The International Coastal Research Center not only promotes integrated
research on coastal oceanography but also conducts empirical research
around Otsuchi Bay by taking advantage of the local environment near
the center. The center plans and conducts cooperative research and
international cooperative research with related institutions in Japan.

Coastal Ecosystem Section
Coastal Conservation Section
Regional Linkage Section

Center for International Collaboration

The Center for International Collaboration not only promotes and supports
inter-governmental agreements on academic activities related with the
ocean and climate but also integrates advanced international research plans
for the ocean near Japan and for atmosphere science conducted within
international frameworks.

The center also creates a base for academic exchange and training of young
scholars through academic collaboration with Asia and other countries.

International Scientific Planning Section
International Advanced Research Section
International Research Cooperation Section

Center for Earth Surface System Dynamics

Based on creative ideas that are stimulated by the basic research of
each research division, the center develops methods of observation,
experiments and analysis, and advanced numerical models, and pursues
an understanding of the mechanisms of the earth surface system change.
The center develops a new atmosphere and ocean science through
collaborations crossing traditional disciplines.

Paleo-environmental Research Section
Ecosystem Research Section

Genetic Research Section

Atmosphere and Ocean Research Section
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Division of Climate System Research,

Department of Climate System Modeling, Climate System Modeling Section
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Various phenomena in the climate system: The earth’s climate is controlled
by a balance between solar and terrestrial radiative energy fluxes. Climate is
changed by perturbation in the earth radiation budget caused by trace gases
and aerosols emitted from natural and anthropogenic sources

This section carries out studies for developing and improving global climate
models and physical-chemical modules to be implemented in these models.
These models are used to study the climate of the past, present, and future.
The earth's climate is controlled by the balance between solar and earth
radiation energies. It is, therefore, important to understand interactions
between the earth-atmosphere system and radiation, and to understand
the consequent effect on circulation. It is essential to understand past,
present and future climate changes involving these interactions, particularly
those associated with the increasing amount of greenhouse gases and air
pollutants due to human activity. Research is conducted through climate
modeling and remote sensing of the earth's system: important research
subjects include understanding the role of atmospheric constituents,
such as trace gases, aerosols and clouds, and evaluation of their radiative
forcings, which are important for accurate simulation of global warming.

The paleoclimate research aims to reconstruct past climate states and to
understand the mechanisms of their changes. We attempt to simulate the
past climate using numerical models. Studies provide information about the
extent of the uniqueness of the current climate conditions and help evaluate
climate system models that are used for projections of the future climate.

Ongoing Research Themes

@Role of greenhouse and parasol effects in the earth's climate

@Global warming and climate impacts of air pollutions

@Interaction between clouds and air pollution

@Simulation of glacial-interglacial cycles and investigation of
their mechanisms

@Estimation of the climate sensitivity based on the climate of the past

@Future projection of sea level rise and evaluation of its uncertainty

@Interaction between atmosphere and terrestrial vegetation

@Interaction between atmosphere, ocean and ice sheets
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Division of Climate System Research,

Department of Climate System Modeling, Atmosheric System Modeling Section
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Computer simulation is an important tool for investigating the global
environment and predicting its future climate. Our research group has
been developing numerical models simulating atmospheric phenomena
with scales varying from regional to global. Observation and data
analyses are also an important part of our research. Our mission is to
understand the atmospheric environment comprehensively through the
combination of observations and computer simulations.

Ongoing Research Themes

@Dynamic Meteorology: Studies of meteorological phenomena,
including generation mechanisms and climate variations of
meso-scale disturbances interacting with climate.

@Chemical climate models studies: Research into atmospheric
chemical processes interacting with climate using chemical
climate models. Important examples are ozone-hole prediction
and air pollution problems.

@®Remote sensing of the atmospheric environment: Develop-
ment of new algorithms for analyzing satellite data to study the
atmospheric environment. Furthermore, we develop ground-
based remote sensing techniques using infrared radiation.

@Simulation studies on the greenhouse gas budget: Numerical
simulations of greenhouse gases such as carbon dioxide and
methane, and source/sink inversion analyses of gases using
chemical transport models.
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Division of Climate System Research,

Department of Climate System Modeling, Ocean System Modeling Section
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The ocean stores and transports a vast amount of heat and various
dissolved substances, whose exchange with the atmosphere plays
an important role in controlling the climate. There still remain
many unknown aspects in the ocean as its observation is difficult.
Numerical modeling is now becoming an indispensable method to
study the ocean. Our group investigates various oceanic phenomena
and their influences on the climate by developing and applying
numerical models of the ocean.

Ongoing Research Themes

@Ocean general circulation modeling: The ocean general
circulation is controlled by both microscopic physical processes
and the macroscopic budget of heat and substances. We are
striving for revealing the controlling mechanisms of the general
circulation of the ocean from both perspectives.

@Polar ocean process modeling: Deep water formation, which
is the starting point of the oceanic deep circulation, is a highly
localized phenomenon in the polar oceans. We place a special
emphasis on the processes peculiar to the polar oceans.

@Palaeo-ocean modeling: Past drastic changes of the climate
are known to be closely linked to those of the oceanic deep
circulation. We are investigating the mechanisms by which
such different states of the climate were caused.

@®Biogeochemical cycle modeling: Transport and state
transition of various substances in the ocean are essential
factors controlling the state of the climate and ecosystem. We
are studying the ocean biogeochemical cycles by introducing
such factors into the modeling.
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Examples for modeling of the ocean general circulation and various associated
localized phenomena.
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Division of Climate System Research,

Department of Climate Variability Research, Climate Variability Research Section
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Natural variability Climate change
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Spatial patterns of year-to-year natural variability (left) and change under a
global warming scenario (right) for the East Asian summer climate

Climate variability is studied through both detailed analyses of global,
long-term observational data and through numerous numerical
experiments based on climate models. The target of this research
encompasses interannual to interdecadal climate variability and
paleoclimates.

One of our research objectives is to understand climate variability on
wide temporal and spatial scales. This is important because better
understanding leads to better predictions. In addition to analyses
of observed climate data, we attempt to unveil climate variations,
ranging from seasonal and interannual variability that brings
anomalous weather, to global warming due to human activities, by
actively using climate models developed at the Division of Climate
System Research. Computer models of climate are a powerful
research tool for hypothesis verification in the field of Earth sciences
in which laboratory experiments are difficult. Even in the cases where
observational data analyses are not sufficient, carefully designed
numerical experiments can unveil complicated interactions among
the climate subsystems that lead to climate variations. Therefore,
improvement of climate models is an indispensable part of climate
variability studies. We are conducting research projects using world-
class high-speed computers such as the Earth Simulator and the
Next-Generation, “K” , computer.

A new type of a global atmospheric model or “global cloud resolving
model” (GCRM), called the Nonhydrostatic ICosahedral Atmospheric
Model (NICAM) is being developed at the Division of Climate
System Research. GCRM is a global model with a horizontal
mesh size of less than a few kilometers that explicitly resolves
convective circulations associated with deep cumulus clouds
that are particularly seen in the tropics. NICAM should improve
representations of cloud-precipitation systems and achieve less
uncertainty in climate simulations by explicitly calculating deep
cumulus clouds. NICAM has a unigue mesh structure, called the
icosahedral grid, that exends over the sphere of the Earth. Using
NICAM, we can simulate realistic behaviors of cloud systems over
the global domain, such as tropical cyclones, heavy rainfalls in
summer seasons, and cloud-systems in the tropics, together with the
intra-seasonal oscillation including the Madden-Julian Oscillations.

BIESREENZER (£) . NICAMIZ K BRIN-LIROEHH (A)
Satellite observation (left) and Cloud images simulated by NICAM (right)
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Division of Climate System Research,

Department of Climate Variability Research, Comprehensive Climate Data Analysis Section
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Upper and lower tropospheric cumulus convective heating estimated with

TRMM satellite data. This is closely linked to the large-scale atmospheric
circulation

Various forms of water such as clouds, rain, sea, and vapor, play
crucial roles in the formation of the Earth's climate. Through the
agent of water, various phenomena with different spatial and temporal
scales, from the formation of cloud droplets to El Nifo, interact with
each other. In the Comprehensive Climate Data Analysis Section, we
utilize satellite remote sensing data and climate models, in order to
reveal the structure of such intricate aspects of Earth's climate.
Clouds have both warming and cooling effects of the earth surface.
Cumulus convection in the tropics lifts the energy from the earth
surface to the upper air. We use the satellite remote sensing data to
quantify the roles of cloud and precipitation systems in the formation
of the earth climate. We extensively use a global climate model
called MIROC, developed in our division, for exploring mechanisms
of natural climate variability such as El Nifio and decadal variability.
MIROC can also be used to evaluate future changes in the
properties of these natural phenomena in response to increasing
greenhouse gases. Moreover, dynamical processes responsible for
the large-scale circulation variability such as the Arctic Oscillation/
North Atlantic Oscillation are examined by means of climate models,
dynamical models, and operational forecast data.

Ongoing Research Themes

@Satellite data analysis of cloud and precipitation systems

@Roles of tropical multi-scale interactions in climate formation

@Climate modeling for understanding climate change and
climate variability

@Dynamics of weather variability

TNZ—-Z3IHIBEKEDTFRE. (L) BAME. (F) SBEETL
MIROCD#ER ., BIRMENFERICL L

Anomalies in sea surface temperature associated with El Nifo based on (top)
observations and (bottom) the climate model MIROC
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Division of Climate System Research,

Department of Climate Variability Research, Climate and Hydrology Research Section
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Climate and Hydrology Research Section focuses on various
interdisciplinary areas, including global and regional meteorology,
land surface and atmospheric hydrology, and paleoclimatology, all of
which are bridged by natural isotopic tracers. The main thrust of our
effort is toward better understanding of the Earth's climate system.
This is explored both by utilizing additional information obtained
from isotopic records and by developing models that simulate the
observed processes.

Since stable oxygen and hydrogen isotope ratios in water (D/H,
80/'%0, '"0/'°0) are sensitive to phase changes of water during
circulation, geographic and temporal variations of the isotopic ratios
emerge in water vapor and precipitation. Therefore, researchers
can study atmospheric vapor cycling processes at various scales,
such as large-scale transport and in-cloud processes by using
isotopic information in precipitation and vapor. In this section, by
incorporating the isotopes into global and regional climate models,
the relationship between atmospheric and land surface processes
and isotopic information in water vapor and precipitation has been
intensively studied.

Ongoing Research Themes

@Study on processes of Earth’s hydrological cycle with stable
water isotopes

@Study on terrestrial hydrological cycles and development of
river and land surface models

@®Dynamical downscaling and development of a Regional Earth
System Model

@Data assimilation, particularly for stable water isotopes with

the ensemble Kalman filter

KETIEDFHR ML (6D) DEEFHTIEMEICHTZ ATHE
EnvisatlZ#E# L7= 9 X A HETSCIAMACHY(C L3 &8UIE () LRI KTE
BETIVISOGSMIZ LB HETEE ()

Comparison of MAM climatology of water vapor isotope ratio (6 D) between
remote sensing observation with SCIAMACHY/Envisat (left) and model
estimation with ISo0GSM (right)
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General ocean circulation plays a large role in the global climate,
environment, and ecosystems by transporting heat, greenhouse gases,
nutrients, and plankton. The Kuroshio and Oyashio currents form the
upper-ocean circulation and build a complicated ocean structure in the
region east of Japan and influence climate and ecosystem variability
on interannual to bidecadal timescales. Climate variability with longer
time scales of particularly more than a hundred years is affected by the
global deep circulation. It starts from the North Atlantic, flows through
the Antarctic Ocean, and finally reaches the North Pacific where
upwelling to the shallower deep layer occurs. The deep circulation is
also a key element in global warming and should be monitored.

We investigate the properties and dynamics of general ocean circulation
including the formation, distribution, and variation of water masses. We
primarily focus on the ocean circulation of the North Pacific.

Ongoing Research Themes

@Variability of upper ocean circulation in the Pacific: Variations
of currents and the associated temperature/salinity structure in
upper oceans have a great impact on variations of climate and
fisheries resources. We study these variations by analyzing the
data from a recently developed global observing system and our
observations.

@Clarification and monitoring of deep circulation in the Pacific:
The North Pacific is critically important for understanding deep
ocean circulation, but presents many challenges, including diluted
water mass characteristics and complex bottom topography. We
seek to clarify and monitor the routes and volume transport of
deep circulation in the Pacific using CTD and moored current
meters.

@Upwelling of deep circulation in the Northeast Pacific Basin:
The mechanism of upwelling of deep circulation is one of the
biggest questions in oceanography. We investigate this problem
using shipboard observations and model calculations.
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The earth's climate is regulated by the atmosphere and oceans, which
interact strongly and constitute a complex coupled system. Most
oceanic circulation, except for tidal motion, is caused by atmospheric
forcing such as wind stress, surface heating/cooling, evaporation,
and precipitation. Much atmospheric circulation, on the other hand, is
forced by sensible and latent heat fluxes through the sea surface. To
understand such a complex system and to predict its behavior reliably,
it is important to investigate the basic processes of atmospheric and
oceanic circulation such as turbulence, convection, and instabilities.
Our group studies the behavior, structure, and mechanisms of various
atmospheric and oceanic disturbances, which play important roles
in atmosphere-ocean interactions, through observation, numerical
simulation, theory, and laboratory experiments.

Ongoing Research Themes

@Atmospheric disturbances over the oceans around the
Japanese islands : Meso-scale and synoptic-scale cyclones
in which interactions among the vortex, convective clouds, and
sea surface fluxes play important roles are investigated. These
include polar lows that develop during cold air outbreaks, meso-
scale cyclones that bring torrential rainfall during the Baiu/Meiyu
season, typhoons, subtropical cyclones, and rapidly-developing
extratropical cyclones.

@®Dynamics of Convective cloud and their organization

@Atmospheric and oceanic boundary layers

@Laboratory experiments on atmospheric and oceanic disturbances

AREDOMZER Examples of ongoing research
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Numerically simulated polar low (upper left), meridional cross-section of
numeically simulated rainband (upper right), radar image of subtropical low (lower

left; coutesy of Japan Meteorological Agency) and horizontal convection in a
rotating tank experiment (lower right)
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Deep current measurements at a depth of 4000 m east of the N1
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The ocean has large temporal variations, even though it looks steady
and unchanging. Daily and seasonal variations are well known, but
many other variabilties have been discovered recently. Historical
data over decades or the latest high-precision data reveal that water
temperature and ocean currents vary at periods of months, years, and
decades. However, the causes of this variability are still unknown, and
further observation and dynamic speculation are necessary because
this ocean variability is closely related to serious modern issues such
as climate change and fishery resource variation.

Our research targets the ocean variabilties that have been less
questioned before. We conduct shipboard observations to gather high-
precision data and use numerical simulations to extrapolate our limited
knowledge in spatial and temporal dimensions. We also formulate
theoretical models to investigate the dynamics of the variabilties.

Ongoing Research Themes

@Temporal variability of deep currents
The deep ocean is not stagnant. Deep currents with mean velocities
of over 10 cm/s are found many places and they fluctuate at the
same amplitude. We deploy current meters and CTD sensors in the
deep ocean and carry out numerical simulations.

@Coastal sea circulation
We investigate mechanisms of water circulation in coastal bays
and water exchange between coastal and oceanic zones.

@Descent of dense water
We investigate mechanisms of dense water descent, which is
caused by sea surface cooling in winter.

@Monitoring of the Kuroshio using submarine cables
The variability of the Kuroshio influences the climate and fisheries
in Japan. We measure its volume transport every hour using
submarine communication cables between the Izu Islands.
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Various chemical components constitute the oceanic environment, and
their complex distribution and behavior are controlled by their chemical
properties, sources and sinks, as well as physicochemical and
biological processes. Our main goal is to comprehensively understand
geochemical cycles in the ocean and their evolution through
interactions with the atmosphere, biosphere, and lithosphere, on the
basis of chemical and isotopic measurements. We aim also to elucidate
the oceanic response to natural and anthropogenic perturbations such
as emission of fossil fuel carbon dioxide. We collaborate at sea with
many marine scientists and actively participate in topical international
projects such as GEOTRACES, the Surface Ocean Lower Atmospheric
Study (SOLAS), Integrated Marine Biochemistry and Ecosystem
Research (IMBER), International Cooperation in Ridge-Crest Studies
(InterRidge), Land-Ocean Interactions in the Coastal Zone (LOICZ), the
Integrated Ocean Drilling Program (IODP), etc.

Ongoing Research Themes

@Biogeochemical characterization of trace elements, major and
minor dissolved gases, stable isotopes, and radioisotopes in
seawater and sediment, for assessment of oceanic processes
controlling their spatial and temporal variations, including
anthropogenic effects.

@Application of chemical components and isotopes as tracers for
various phenomena, such as global ocean circulation, mixing,
biological production and degradation, and air-sea and land-
ocean interactions.

@Elucidation of geochemical fluxes between the ocean and solid
earth through submarine hydrothermal activity, cold seepage, and
submarine groundwater discharge.

@Development of new technologies for clean sampling, in situ
observations, and highly sensitive chemical analyses.
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Large volume water sampling on board R/V Tansei Maru (Japan Sea)
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The distribution and circulation of biophilic elements such as carbon
(C), nitrogen (N), phosphorus (P), silicon (Si), and sulfur (S) in the ocean
are regulated by both physical transport processes and biochemical
transformation by various organisms. These elements may occur in
volatile, dissolved, or particulate forms, and thus their biogeochemical
cycles in the ocean are closely linked with those in the atmosphere and
the lithosphere. Because of its large capacity, the sea plays a crucial
role in maintaining the global cycles and balance of these elements.
Research in our laboratory is concerned primarily with the dynamics
of biophilic elements in marine environments and their coupling with
metabolisms of marine organisms. Emphasis is placed on identification
of various biochemical processes operating in the water column and
upper marine sediments, and their regulation and interaction.

Ongoing Research Themes

@Role of viruses in marine biogeochemical cycles

@Structure and function of microbial food webs in bathypelagic
oceans

@The nature of refractory dissolved organic matter in oceanic
waters

@Determination of chemical parameters used in global
circulation models

@Conservation ecology of macrophyte-dominated coastal
ecosystems

@The roles of microbial redox processes in marine sediment
biogeochemistry

@Application of stable isotopic techniques to the evaluation of
ecosystem status

Ocean

BE-ARECALLETREROBZ (1X—2)

The core of biogeochemical cycles between atmosphere and ocean

NAGATA, T. OGAWA, H.

e JKH &
Professor NAGATA, Toshi
IR NI iEsE
Associate Professor ~ OGAWA, Hiroshi
BhEX =28 AR

Research Associate ~ MIYAJIMA, Toshihiro

36

CATALOG ATMOSPHERE AND OCEAN RESEARCH INSTITUTE
THE UNIVERSITY OF TOKYO



NS | RESEARCH CONTENTS -

O e Bl

RRUBFDITEZ T EF

Division of Ocean-Earth System Science,

Department of Chemical Oceanography, Atmosphere and Ocean Analytical Chemistry Section

ABIECNECREBEZFESDHELTRELTEELED. &
FEZ02EL FOEEE S, KRB EEGREICEESR
BEERALTVET, MIKBRIEICEAD 2B% AT LOMZE.
TEOLEBEDHF OMEKIRIBREMENTEE(LEZDRER
ARG MKRBEAMU S EERTZ2HICARART
T RAEPSBRRICEZIEBEE CELBFIGBERERICE
HRULAEVEDDIRTLEBLTEY., B 3ZANLERE LS
REHOB RIS - PRI - BITFEEREL TEERE
DIFEMEFEEELTVET,

APEF T HIRAEBONEH» SHIRAME £ TEREX
KELWMIRE—DD I AT LELTESARBNMFEZDOAIED S
MERRBIECHIHIRBICEIIMREToCVET &FD
e ESREOE AR EEEATICECaRERAYS
BREMMEOEHENBNFEEARL. FHRARMEDOSIE
EAHPNanoSIMS50% WA VA BB THOMETES
MEELMRFEELTVET, BFERBERCYERIRBIEZ
BREA 37-0IC. MBAXRREK, B P ARG E1E 2 LB
ENEMEOHF AR ERBICAELARET>TWET, £/
HMBKIRBEMECH T 2BFEDOKEIEMRERATZ/-0IC. £EME
BB EDRBIERX CBESH VL HEEBNDOMETEE
BEAMUARET S TVWET, ShSDHEREFTIHIC. B
BAXRREALEDHTEME AV - R ETV.
BARANDHREE LB THREEDTVET,

BREODELMAT—~

OFHATHRE N —Y -, LEBERRSSVUBINERR

@ FBFEMLER Y H I FAMeAVWV-RARIEZ B ORZR
PHIREET

@:BRIRIFIES S VB ERIEDMIRIL F A ER R

@B R E DM/ OU-PEAFRAIE

O R1AVEEN M EAVW-REFES

@ FMIFIL—AYIL-ZHEICEIHK TROERAE

@ TFARERK, KILH R BEBK. ARICTENSERYE
B OYERER

The ocean, covering 70% of the Earth, is deeply related to several
environmental issues including global climate change, and may
be the last possible area for humans to obtain new biological and
mineral resources. Japan is surrounded by the ocean, so there is a
strong emphasis on gaining scientific understanding and quantitative
estimation of how the ocean influences the earth's environment. The
marine environment is a complex physical and biological system that
requires comprehensive research of the whole system in both space
and time. Using the most advanced observational and analytical
techniques, the present state of the marine environment is studied
accurately, precisely and thoroughly, in collaboration with researchers
from other laboratories.

Ongoing Research Themes

@Ocean circulation using noble gas isotopes

@Paleoenvironmental reconstruction using natural archives
such as microfossils and ferromanganese crusts

@Geochemical studies of marine carbonate and phosphate

@U-Pb dating in ultra-fine areas of sedimentary rocks

@Planetary oceanography using an ion microprobe

@Tritium - helium-3 dating of seawater and groundwater

@ Material cycle of volatile elements in groundwater, spring
water, volcanic gas, hydrothermal water and atmosphere
samples

RERAIHEERD1 D TH S, B/ EREAT TEZ (4310 7A—7

lon microprobe for trace element and isotopic analysis of ultra-fine features
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Deep-sea strata record the development of oceanic crust, the history
of earthquakes, regional and global environmental changes, and the
carbon cycle. Moreover, active geological processes, €.g., volcanism,
hydrothermal venting, sediment transport, and crustal movements
at convergent, divergent, and transform plate boundaries, can be
observed on or beneath the seafloor. Our group conducts topographic,
seismic reflection, sediment sampling, and seafloor observation
investigations to understand both the geological record and active
processes in the deep sea. In particular, we pursue high-precision and
high-resolution studies using the deep-tow sidescan sonar system
“WADATSUMI”, a seismic reflection system consisting of a generator-
injector (Gl) airgun and multichannel streamer cable, and a navigable
pinpoint sampling system “NSS”, as well as undertaking more regional
studies. Complementary to local and regional studies, we participate
intensively in the Integrated Ocean Drilling Program (I0ODP) and other
international projects, both at sea and onshore. Our main goal is to
obtain key information for reducing natural hazards, predicting global
environmental changes, and locating natural resources.

Ongoing Research Themes

@Development of a new high-resolution ocean bottom seismic system

@Shallow structure, mass balance, and tectonics of subduction zones

@Distribution and displacement histories of active submarine faults

@Distribution and origin of methane hydrates

@Characterization of a brine lake and mud volcanoes related to
continent-continent collision in the eastern Mediterranean Sea

@Structure and physical properties of oceanic crust using
seismic reflection data

@Seismic Oceanography - Oceanic finestructure using seismic
reflection methods

B CRBEY S TR R T L
Navigable Sampling System (NSS)
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The deep seafloor is an active, but hidden environment where most
of Earth's volcanism and much of its tectonic activity occurs. Various
phenomena on the deep seafloor are closely linked to Earth dynamics
and structure, and also linked to Earth's environment through the
hydrosphere and atmosphere. Though the seafloor plays an important role
in Earth's evolution, the area we have investigated so far is quite limited.
Geophysics is a powerful tool to investigate the vast seafloor realm and to
contribute to understanding basic Earth principles and structure.

We, the submarine geophysics group, study dynamic processes and the
history of the deep seafloor and Earth's interior using mainly geophysical
methods, including one of the academic world’ s most advanced seismic
processing and interpretation centers. Our targets range from mid-ocean
ridge processes to subduction processes, and our goal is to paint a
precise picture of the cyanic earth system.

Ongoing Research Themes

@Mid-ocean ridge processes: The main goal of our mid-ocean
ridge studies is to understand the key processes forming the wide
variety seafloor globally. A recent target is oceanic detachments
where tectonism dominates magmatic accretion. We also
investigate hotspot-ridge interaction as the process in magma-
excess systems.

@Oceanic crust formation and hydrothermalism: We study the
tectonic background and oceanic crust structure, supporting the
wide variety of hydrothermal activity and eco-system.

@®We use 3-D prestack depth imaging and physical properties
estimation along the Nankai seismogenic fault to understand the
mechanism of subduction thrust earthquakes, We reveal the detailed
3-D structure of the Nankai seismogenic fault by state-of-the-art
image processing of the 3-D seismic reflection data. Moreover, we
estimate the physical properties along the fault by vertical seismic
profiling (VSP) and IODP core-log-seismic integration.

EBEN I TDIRTEGTIRE X1 —> 3 A AIRIER CIEERIR
A 3-D prestack depth migration image overlain by P-wave velocity (in color) of the
Nankaisubuction zone
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Volcanism on the seafloor occurs in three settings: oceanic ridges,
island arcs along subduction zone (backarc basin volcanism shares
characteristics with oceanic ridges), and intra-plate volcanism (large
igneous provinces, hotspots, coldspots, and individual volcanoes). We
investigate such volcanism globally. More than 70% of Japan's geology
formed at the ocean floor in the geological past, including igneous,
sedimentary, and metamorphic rocks. Research on the ocean floor is
important to understand the geology of both the ocean floor and land.
Our group takes rocks from the seafloor based upon detailed bathymetric
and geophysical surveys, and we use these samples for precise
chemical analyses. Cooperative research is important for our group.

Ongoing Research Themes

@Sea level changes: Studying sea level changes are key to unveil
the Earth's surface system. We are actively involving Integrated
Ocean Drilling Project and Intergovernmental Panel of Climate
Changes to better understand the sea level changes both in the
past and future.

@Geological transects of island arc-backarc systems and the
ophiolite problem: Ophiolites from forearc seamounts and
backarc basins in the Philippine sea and along Southern Mariana
trench inner wall help to elucidate the origin of ophiolites.

@Linkage between hydrothermal alteration and long-term
changes in global environments: Sub-seafloor hydrothermal
alteration of oceanic crust of ophiolitic complexes have been
studied. Hydrothermal alteration has been linked with long-term
changes in global environments.

@Comparative studies of seafloor spreading in backarc basins
and along mid-ocean ridges are welcomed
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The world ocean is dominated by various drifting organisms referred to
as plankton. While each plankton species is unique in its morphology,
ecology, and evolutionary history, each also has various relationships
with co-occurring species and their environments, and plays major
roles in biological production and biogeochemical cycles in the ocean.
In recent years, it has become increasingly apparent that global-scale
environmental changes and disruptions to marine ecosystems by human
activities are closely linked to changes in plankton communities. Our
laboratory focuses on investigating marine plankton and micronekton to
understand their biology, ecology, and roles in biogeochemical cycles in
the ocean.

Ongoing Research Themes

@Species diversity and the food web in the deep-sea ecosystem

@Iron enrichment experiments in the subarctic Pacific: An
international project aiming to assess the possibility of CO2
fixation into the ocean and its impact on the ecosystem.

@Life history of zooplankton: Field studies in the western North
Pacific on the distribution, seasonal changes, and life histories
of major zooplankton species using molecular techniques.

@Biodiversity and ecological roles of gelatinous plankton:
Elucidating species diversity and ecologies of gelatinous
plankton through field sampling, submersible observations, and
laboratory experiments.

@Mechanisms of new production and trophodynamics in the
subtropical Pacific

@Evolutionary mechanisms in zooplankton through combined
molecular, morphological, and zoogeographical approaches

@Gilobal Census of Marine Zooplankton (Census of Marine Life) :
A global-scale international project aiming to comprehensively
understand zooplankton diversity.

MEMBBATOT IV AFE
Plankton sampling on the R/V Hakuho Maru
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Marine ecosystems consist of diverse groups of living organisms.
Bacteria or prokaryotes appeared on Earth first. Most of the ocean is
characterized by high salinities, low nutrients, low temperatures, and
high pressures. Through Earth history, marine bacteria have evolved to
adapt to such physicochemical factors, and have become distributed
throughout the ocean. In addition, bacteria have developed various
interactions with both other bacteria and higher organisms. These
interactions have also contributed to species enrichment on Earth.
Bacteria, known as degraders, convert organic matter into water and
carbon dioxide. Although particulate organic matter can be consumed
by animals, Dissolved Organic Matter (DOM) is utilized solely by
bacteria. As DOM is one of the largest global reservoirs of organic
materials, clarification of bacterial functions is of primary importance in
understanding the mechanisms of the global carbon cycle.

The Microbiology Group seeks to clarify the biological characteristics,
functions, and ecological contributions of marine bacteria by introducing
new approaches in combination with molecular techniques and newly
developed optical devices.

Ongoing Research Themes

@Biomass, community structure and metagenomic analyses of
marine prokaryotes

@Integrated research on prokaryotic group with high activity
and functions

@Interaction between marine submicron particles and
microorganisms

@Ecology and physiology of photoheterotorphic microorganisms

FEFENERE CRELLBERR

An Atomic Force Microscopy (AFM) image of a marine bacterium
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Division of Marine Life Science,

Department of Marine Ecosystems Dynamics, Benthos Section
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Sampling of deep-sea benthic animals
using a trawl on the R/V Tansei Maru

In deep-sea reducing environments, such as hydrothermal vent fields and cold water
seep areas, faunal communities with extraordinary large biomass are often observed.
They depend on primary production by chemoautosyntheic bacteria. As most
components of the chemoautosynthesis-based communities are endemic and highly
adapted to such environments, they are suitable subjects for the study of evolution in
the deep-sea. We are studying origins, evolution processes and population structures
of various groups based on nucleotide sequences of mitochondrial and nuclear
genes. In order to understand dispersal mechanisms of endemic species, we are
rearing planktonic larvae and analyzing symbiosis with bacteria.

The Japan Sea is a semi-enclosed sea area isolated from neighboring seas by
relatively shallow and narrow straits. Severely anoxic conditions have been proposed
for the Japan Sea during the last glacial maximum. In contrast, no anoxic or suboxic
conditions has been suggested to have existed in the Okhotsk Sea even during the
last glacial maximum. In order to reveal the effect of such environmental changes on
marine ecosystems, we are comparing population structure of deep-sea demersal
fishes between these sea areas. Obtained results will provide information about
the formation process of Japanese marine fauna as well as fundamental data for
estimations of the effects of future environmental changes on marine ecosystems.

In Japan, tidelands have been severely damaged by reclamation and pollution during
the resent explosive development of coastal areas. We are analyzing geographical
distribution and population structures of tideland snails in order to obtain fundamental
information for conservation of biodiversity of tideland ecosystems. We are also
analyzing the effects of global warming on such geographical patterns.

Ongoing Research Themes

@Larval ecology of hydrothermal-ventendemic barnacles

@Evolution and ecology of deep-sea gastropods, including
hydrothermal vent endemics

@Genetic and morphological deviation of deep-sea demersal fishes

@Effects of global warming on population structure of tideland snails

@Role of tideland benthos on purification of coastal environments

@Natural history of amphidromous snails
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Life originated in the ancient seas, and has acquired diverse functions
during the long history of evolution. The Laboratory of Physiology
attempts to clarify, from a physiological perspective, how organisms
have adapted to different marine environments. To cope with the life-
threatening, high salinity of seawater, marine organisms adopt three
different strategies, as depicted in the figure. Teleosts (e.g., eels,
salmon, and tilapia) maintain their plasma osmolality at about one third
of seawater, while elasmobranchs (sharks and rays) elevate their plasma
osmolality to seawater levels by accumulating urea. Our studies focus
on how animals have acquired different osmoregulatory mechanisms
during the long evolutionary history of the sea by comparing
mechanisms in extant vertebrate and invertebrate species. To this end,
we investigate mechanisms of each osmoregulatory system utilizing a
wide variety of physiological techniques at gene to organismal levels.

Ongoing Research Themes

@Analysis of diverse strategies for adaptation to high-salinity
marine environments using various techniques.

@Analysis of osmoregulatory mechanisms in euryhaline fish.

@Analysis of molecular evolution of osmoregulatory hormones and
their receptors by phylogenetic and genetic technigues.

@ Integrative approach to endocrine control of osmoregulation.

@Discovery of novel osmoregulatory hormones in fish and mam-
mals using bioinformatic techniques.

@Application of genetic engineering techniques to evaluate the
role of an osmoregulatory gene at the organismal level.

@Ecophysiology of osmoregulatory systems in migrating chum
salmon in the Otsuchi River.
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Strategies for adaptation to hyperosmotic marine environment
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Teleosts, reptiles, birds and mammals
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Department of Marine Bioscience, Molecular Marine Biology Section
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After the origin of life, a variety of organisms have evolved in the
sea. The Laboratory of Molecular Marine Biology conducts research
to understand the molecular basis of the history of diversification
of aquatic organisms and the various functions involved in species
diversification and acquisition of habitats.

The evolutionary history of diverse aquatic organisms is elucidated
mainly by population genetics and phylogenetics with modern
molecular technigues. Especially, we have been determining reliable
phylogenetic frameworks, indispensable for evolutionary comparisons,
in fish and lancelets through whole mitochondrial genome sequencing.
On the basis of such frameworks, we seek to understand the evolution
of biologically interesting characteristics, such as those responsible
for speciation, from both genetic and genomic perspectives.

Research on biological functions is focused on symbiotic associations
between marine invertebrates and microorganisms such as algae (zoox-
anthellae) and chemoautotrophic bacteria, and adaptation mechanisms
to extreme environments such as hydrothermal vents and changes in
environmental conditions. Rearing experiments in laboratory and field
research are employed in addition to detailed molecular analyses.
Through the studies of phylogenetic and functional evolution
described above, we hope to gain a better understanding of how life
on earth with its diverse and rich ecosystems has evolved.

Ongoing Research Themes

@Molecular population genetics and phylogeography of aquatic
organisms

@Phylogenetic analysis of speciation and evolutionary pro-
cesses in closely related species

@Comprehensive phylogenetic analysis of fish, lancelets, and
crustaceans through DNA sequencing

@Evolution of mitochondrial and nuclear genomes in fish

@Symbiotic associations between marine invertebrates and
zooxanthellae

@Mechanisms of adaptation to the deep-sea, including hydro-
thermal vents, and its evolution

@®Mechanisms of environmental adaptation of marine inve-
rtebrates including barnacles, mussels, and Antarctic krill

@Studies on mechanisms of environmental adaptation of Asian
medaka fishes and its application to environmental monitoring
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n Phylogenetic relatioships of actinopterigian fishes derived from a series of our intensive and extensive
ZX%E “‘ @1 molecular phylogenetic studies. 3R denotes probable position of the 3rd round of genome duplication

in vertebrates
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Department of Marine Bioscience, Behavior, Ecology and Observation Systems Section
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We investigate the life history, distribution, reproductive ecology,
migratory behavior and evolution of marine organisms such as fish,
sea turtles, and seaweed/seagrass through field surveys, behavioral
experiments, molecular genetics, and remote sensing.

1.Migratory behavior of marine organisms:“Why do animals migrate?”
This ultimate question is addressed by studying the migratory behavior of
freshwater eels, ayu, salmon, gobies, and sea turtles, and by synthesizing
this knowledge into the fundamental principles of migration. The origin
and evolutionary processes of migration are also studied, together with
molecular phylogenetic analyses of migratory animals.

2.Studies on coastal ecosystems: To help maintain healthy marine
environment and exploit biological resources in a sustainable way, we study the
ecological role of seaweed/seagrass meadows as well as drifting seaweeds.
3.Habitat mapping and measurement of marine organisms: For
conservation of coastal ecosystem, we study a habitat mapping system
coupling both GIS and remote sensing techniques such as satellite and
multibeam sonar. It is also necessary to understand their behaviors for
sustainable use of fish resources. Measurements of fish behavior are
tackled with using a new method, bio-logging system.

Ongoing Research Themes

@®Survey of the spawning area of the Japanese eel and its
reproductive ecology

@Ecology of fish migration and early life history

@Biodiversity and ecology of leptocephali

@®Molecular phylogenetic studies of the origin and evolution of
diadromous migration in fishes

@Migration and population structure of sea turtles

@®Measurement of swimming behavior of fish species through
biologging experiments

@Distribution, transport and ecology of drifting seaweed

@Detection techniques for submerged aquatic vegetation using
remote sensing

@Detection systems for bottom features, fish species, and fish
schools using echo-sounder and multi-beam sonar
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River residents
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Sea residents
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Eels originated in the sea and expanded their migration loops into freshwater
habitat, while salmon originated in freshwater and invaded the sea. Red
migration loops show ancestral types of migration of resident groups
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Physical environment plays the most fundamental role of physiology
and ecology of marine fishes. Temperature and salinity have critical
impacts on physiology. Flow fields determine transport and diffusion
of eggs and larvae, and even growth of planktons and fish migration
has close relationship with the physical environment. Life history
strategies of the fishes often select different areas among coastal and
offshore, subtropical and subarctic, and specific oceanic phenomena
such as eddies, waves, and fronts, to obtain their appropriate physical
environments for survival. It is strongly required to understand
these complex physical-biological interactions as well as physical
oceanographic processes in order to make clear the dynamics of
fluctuation of fisheries resources. Our group studies the dynamics of
physical oceanographic processes and physical-biological interactions
by field observations, laboratory experiments, and numerical simulations.

Ongoing Research Themes

@®Observation and theory of the North Pacific surface-
intermediate water-mass formation and circulation, and their
impact on climate and marine ecosystem

@18.6-year period nodal tidal cycle hypothesis linking oceanic
mixing, circulation and long-term ecosystem variability

@®Mechanism of the Kuroshio-Oyashio large-meso scale
variability and its impact on lower-trophic level ecosystem and
species replacement of small pelagic fishes as sardine, saury
and jack mackerel

@Transport and migration process of giant jellyfish which cause
damages to fisheries around Japan in recent years

@Oceanographic observations using moorings and deep-
sea microstructure profilers, marine-system studies using
numerical modeling of physical oceanography, ecosystem and
data assimilation
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Real-time vertical eddy diffusivity measurement down to
2000m depth using turbulent microstructure profiler
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Fisheries play an important role in the global food supply. Fisheries
production provides more than 15% of total animal protein supplies in
the world, and about 40% in Japan. World fisheries production seems
to have reached maximum sustainable limits. About 52% of the main
stocks or species groups are fully exploited, and another 25% of stocks
or species groups are overexploited or depleted (FAO SOFIA2006).
Catches and biomass will decline unless concerted management efforts
are taken to prevent overfishing.

The general research themes of the Division of Fish Population
Dynamics are fisheries management and stock assessment for
sustainable and efficient use of living marine resources. Other active
research topics include conservation ecology of coastal cetaceans
and biostatistics for estimating population parameters. Research is
conducted by computer simulation of numerical models, statistical
analyses of data, field research, and laboratory experiments.

Ongoing Research Themes

@Adaptive management of marine living resources : Our
knowledge of ecosystems is extremely limited. We need to
learn about ecosystems through monitoring and management of
natural resources.

@Development of statistical techniques for stock assessment :
Field data are commonly scarce and uncertain. Proper statistical
techniques for data analysis are invaluable for estimating
biological parameters from limited data.

@Conservation ecology of coastal cetaceans : Finless porpoise
and Indo-Pacific bottlenose dolphin, which inhabit coastal
waters, are affected by human impact. Our investigations encom-
pass population dynamics and conservation of these two species.
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In order to develop management procedure for marine living sources, Lt
we have been developing numerical methods such as statistical
analysis, construction of numerical model, and computer simulation
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Marine animals generally produce copious eggs, most of which perish
during early stages of life histories. Recruitment of marine populations
fluctuates considerably year to year. However, fluctuation patterns
differ among species, which may be closely related to differences in
reproductive and early life ecologies. For example, interannual variability
in recruitment can vary by two to three orders of magnitude in subarctic
Clupea pallasii and temperate Sardinops melanostictus, in contrast to
subtropical Etrumeus teres and tropical Spratelloides gracilis, for which
variability stays within one order of magnitude.

We investigate physiological and ecological characteristics of adult
sexual maturation, and growth and mortality in early life stages of living
marine resources, by field studies and laboratory experiments. The aim
of our research is to elucidate the biological traits of marine resources
underlying the mechanisms of recruitment fluctuations. Our results will
form the basis for management and conservation of fisheries resources.

Ongoing Research Themes

@Recruitment dynamics of marine fish populations

@Strategies of reproduction and mechanisms of recruitment
fluctuations of shellfish species

@Life history, physiological and ecological characteristics of

reproduction and early life stages of marine animals

|y T S — ., .
AT DEEK
School of Japanese sardine Sardinops melanostictus

|EIYIELESHNTY
Small abalone Haliotis diversicolor trailing on the crustose coralline algae
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Department of Collaborative Research,
Biological Oceanography Section
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Picture of the Japanese eel leptocephalus (Fig.1) and its larval transport from
spawning ground in the North Equatorial Current reproduced by numerical
simulation (Fig.2). Transports of the Japanese eel larvae along the Kuroshio are
less than that along the Mindanao Current in El Nifo years (Fig.2, left panel)

The distribution, migration and stock variation of marine organisms
fluctuate with physical, biological and chemical marine environments
on various temporal and spatial scales. Global oceanic and climatic
phenomena represented by El Nifo have a close relationship to
spawning and feeding migrations of large-scale migrating fishes over
several thousand kilometers. Biological transport associated with
ocean circulation and vertical mixing caused by oceanic turbulence
play very important roles on the growth and survival of larvae and
small marine organisms. The marine environments that affect not only
species but also growth stages vary widely. Our objectives are to clarify
the characteristics of oceanic phenomena related to the ecology of
marine organisms and the response mechanisms of marine organisms
to global environmental changes through observation, biologging,
numerical simulation, and field and laboratory experiments. We aim at
the research and education of ocean science as a multidisciprinary
domain.

Ongoing Research Themes

@Ecology of eels and tunas

@Oceanic structure and its fluctuation of the North Pacific
subtropical gyre in relation to spawning behavior and
biological transport

@Effects of oceanic turbulence on larval ingestion

@Reproduction mechanisms of fisheries resources in coastal
areas

@®Mechanisms of stock and migration fluctuations associated
with mesoscale variation of the Kuroshio

@Physiological and ecological effects in fisheries resources in

relation to global warming
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Fig.4
Pacific bluefin tuna (Fig.3) and track of a bluefin tuna that traversed the Pacific

Ocean, obtained from a micro data logger (Fig.4). They migrate from off Hokkaido
to off California in about two months
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Department of Collaborative Research,
Ocean Alliance Section

BET AT RS HENEBICE S BFREREDER
ICEF BN EIRBERD BT T BEICETSE
BB ERE LTI LFRBRERVO TV EZBRICERK
FICERB SN B RERT R OB I A48T

AREF TR BFICED R4 RO E#HEL DD R E
EDH BRI TBFEBERDILEY SFERBEDBARAET—ELUTD
ZENTEBAMEBR T /OO - BB EEETOCVET,

RENEXEMET—~

O ABEOITHRITEERERESRICEHTIME
BAPAETHHEINZKEZRICIE. HEPEOREZHZ. b
HAETEEEBETI2AENIZEETATVET, 25
SEOEMAEEROERNABAEX3/-0. BEExH=
ZLOERMIZECIMNZ, BERBEOVIENLIEE, 3510
HERZWAEEBALAHEEANT7 T O-FIC L3 EER
EHEDEEETH>TVET,

@:FEX v T INAHBREAMBERICEHTIHE
BE R, BRERAR. AELESRAMERIKETS
HTHY, BETRCIFBEETETEMELTIVWET, B
HBBEOBRDDICIE, BEODIETIEHDEFOEBTAIR
PRI THY . ZEONBEETIAMBRD =D DE
BMRET>TVET, BRET COMRN G 52—y
TEBHEEL. FEOF v VTN, L) BRI ES
ENIBHTVET,

OREE TORFIHEBLHIKBELTEIFEIBFEERROG
FICHTIHE
HWIKBEICHWTIE, ENSOFICHI BB ED B XNA
REENBESNICHEZ—AT BFBBOERIEICESTA
BN BETETHEALTOET, HRNBSESE
AlREC T RARBEE AREBETIZEAENELT
BRERHEHEBEREEHICHTIEFEERDOLE
DEFRICEAT AR ET>TVET,

SR =)=
FBAKEORIFY
MEZE

Large scaled ORI
net operation on
board R/V Hakuho
Maru to sample
fish larvae

The University of Tokyo Ocean Alliance will strive to address the needs
of our society with regard to ocean issues, and will consider the future
of our society and of our nation from the global perspective of the
related fields of ocean research. The alliance will extend and deepen
our understanding of the ocean, develop new concepts, technologies,
and industries and will form a distinguished think tank to contribute to
our country's ocean related political discussions.

Ongoing Research Themes

@ Migration of fishes and their conservation
Fishery resources often involve species that make global
scale migrations in the vast open ocean. To begin or expand
management and conservation efforts for these migratory species,
we use multidisciplinary approaches to study their ecology and
ocean environments, as well as the social science aspects of
these important fisheries species.

@ Study on career path and capacity building for addressing
ocean affairs
Problems in the ocean have been increasingly complicated
because of intensified human activities based on conflicting value
systems such as coastal development and fisheries. This program
aims to facilitate acquiring trans-boundary knowledge for solving
the ocean problems through practical approaches.

@ Response of marine ecosystems to human impacts and global
ocean change
Whereas effects of natural fluctuations such as ENSO events
in the ocean have likely always occurred, human impacts are
rapidly increasing. The goal of this project is to clarify the impacts
of human activities and ocean changes on marine ecosystems
in order to provide a scientific basis for integrated coastal
management for sustainable development.

BEIR LR (2007F8A19R) (CBEEK
FTEBISh KGR, BTERFEREDK
o (&) EBESEICSWEBRSN:
KB BEBREEODKELI N (B) . &
Hid. AEEBICK Y BEE SN -REY
HEWMICIBMBEHBERRERTHS
POEFRICE->TEL B0

Map of observed (left panels) and calculated (right panels) temperature (T) and
dissolved oxygen (DO) on 19 August 2007, when the upwelling of oxygen depleted
water “Aoshio” occurred. “Aoshio” is a composite phenomenon including human
impacts (terrestrial nutrient load) and a natural phenomenon (wind-driven circulation).
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International Coastal Research Center

225 R - KH8B
Bird's eye view of Otsuchi Bay
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Swash zone in Otsuchi Bay
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Water sampling using research boat “Yayoi”
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The International Coastal Research Center is located in Otsuchi on
northern Japan’ s Pacific coast. The cold Oyashio and warm Kuroshio
currents foster high productivity and biodiversity in and around Otsuchi
Bay. Coastal waters are facing increased ecological and environmental
pressure from human activities. Comprehensive coastal marine science
can provide important input to resolve growing global and domestic
environmental challenges. International and interdisciplinary cooperation
is necessary for addressing coastal ecological and environmental
issues. This international center focuses on marine science not only in
Japanese waters, but also in overseas coastal waters, in cooperation
with foreign countries and international organizations.

DFRERRTE
Coastal Ecosystem
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Coastal areas of Japan have a high biodiversity comparing with that in tropical
rain forests. But, partly because its complexity, structure and dynamics of
coastal ecosystem remains mostly unknown. In order to understand coastal
ecosystem, basic studies on ecology of each elements and interactions
between them are required. The main task of the coastal ecosystem division
is to study on mechanism of oceanic and atmospheric variability, life history of
marine organisms and marine biodiversity.
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Coastal Conservation
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Conservation, restoration, and sustainability of coastal ecosystems are critical
societal issues in 21st century. With the intention of providing a guideline for
resolving such matters, the coastal conservation division focuses on the life
history and behavioral ecology of coastal marine organisms and dynamics of
bioelements in the coastal areas.

HhielEHS ) BF
Regional Linkage
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The regional linkage division endeavors to coordinate academic programs of
coastal marine science and to establish network systems of coastal marine
science among domestic and foreign universities and institutes as well as
international organizations.
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International Coastal Research Center,
Coastal Ecosystem Section
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Coastal areas of Japan have high biodiversity comparable to that of
tropical rain forests. However, partly because of their complexity, the
structure and dynamics of coastal ecosystems remain mostly unknown.
To understand such coastal ecosystems, basic studies on the ecology
of each element and interactions between them are required. The main
goal of the coastal ecosystem division is to study marine biodiversity
in the coastal waters, and the interactions between marine organisms
and their environments. Special emphasis is currently placed on:
(1) environmental impacts of coastal marine structures upon marine
ecosystems, and (2) changes of coastal ecosystems, by promoting
international collaborative studies on these fields.

Ongoing Research Themes

@ Changes of the coastal marine environment in the bays of the
Sanriku Coast: Oceanographic structures and their changes in
coastal bays including Kamaishi Bay, where a large breakwater
barrier wall has been constructed at its mouth, are studied based
on data analysis of oceanographic observations.

@ Mechanisms of oceanic and atmospheric variability: Variability
of oceanic and atmospheric conditions along the Sanriku Coast
region is investigated by the analysis of long-term records
of oceanographic and meteorological observations at the
International Coastal Research Center.

@ Marine ecosystem in Otsuchi Bay: Environmental conditions in
the Sargassum zone in Otsuchi Bay are studied in relation to the
marine habitat.

ERBENDBFRERE

Observations of the coastal environment in Kamaishi Bay
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International Coastal Research Center,
Coastal Conservation Section
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In the 20th century, serious damage to the coastal ecosystem has
occurred including a rapid decrease in biodiversity, resource depletion,
pollution and global climate change. Conservation and restoration
of the coastal ecosystem is a critical issue for societies in the 21st
century. The coastal conservation division focuses on: (1) life history
and behavior of coastal and diadromous fishes such as salmon, ayu,
icefish and stickleback, (2) behavioral ecology of animals in relation
to their surrounding environments using animal-borne data loggers, (3)
role of dissolved and particulate matter in material cycling in coastal
environments. This division also covers actual research plan on
conservation and restoration of nature from environmental degradation.

Ongoing Research Themes

@Early life history of diadromous fishes: Distribution, migration
and growth in the early life history of diadromous fishes are
investigated in relation to the environmental factors.

@Behavioral ecology of marine top predators: Animal-borne
data loggers are used to investigate behavior, physiology of
animals and their surrounding environments.

@Dynamics of bioelements: Roles of dissolved and particulate
matter in material cycling in coastal environments are
investigated through field observations and laboratory
experiments.

BRTREIRAERFEEE BT HIIHA
A loggerhead turtle equipped with a 3-D data logger
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An international meeting on cooperative research
with the Vietnamese Academy of Science and
Technology at the Atmosphere and Ocean
Research Institute
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Participation in an I0C meeting as a member of the
Japanese delegation
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In April 2010, we have established the Atmosphere and Ocean
Research Institute (AORI) as a new institute to cover the interdisciplinary
ocean and atmospheric sciences. At the same time, we have
established a new center for further strengthening the activities of
international academic exchange in this scientific field. The Center
for International Collaboration is the successor to the Center for
International Cooperation, which had been operating for over 15 years.
The center consists of three divisions: International Scientific Planning,
International Advanced Research, and International Research Cooperation.
The Center for International Collaboration (CIC) will promote the
internationalization of the Atmosphere and Ocean Research Institute, and
will help it continue to be a leading institution that creates ties with other
institutions and is an international center for atmosphere and ocean research:
1. To plan, promote, and support international activities based on inter-
governmental agreements.
2. To promote and support large joint international research projects.
3. To promote academic exchanges and personnel development with
Asian and other countries.
4. To strengthen the role of the institute as an international center for
research on coastal oceanography.
5. To develop the next generation of researchers by supporting the
overseas dispatch of young researchers.
6. To invite non-Japanese visiting professors and actively exchange students.
7. To expand and strengthen the international dissemination of research
results (including using academic journals and academic databases).
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Center for International Collaboration,

International Scientific Planning Section
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This group aims to participate in the promotion of international research
projects on atmosphere and ocean sciences. In particular, the members
of the group play important roles in many projects promoted by the
Intergovernmental Oceanographic Commission (I0C) of UNESCO, by
providing professional suggestions in the planning of oceanographic
research and ocean services of the IOC Sub-Commission for the
Western Pacific (WESTPAC) as a member of the WESTPAC
Advisory Group. We are also actively participating in oceanographic
data management with the International Oceanographic Data and
Information Exchange Programme of the 10C.

From the scientific point of view in the group, we carry out studies on
the coastal environment and its variability particularly in relation to
marine ecosystem dynamics in some coastal waters of Japan by analy-
zing physical oceanographic observation data. We also promote tech-
nical studies to improve observations with drifters and shipmounted
ADCPs for investigation of the surface current field in the open ocean.
In addition to the above oceanographic studies, the group contributes
to the issues of ocean policy of Japan, including oceanographic data
management policy that has become one of the important subjects after
the enforcement of "Basic Ocean Acts" in 2007.

Ongoing Research Themes

@ Oceanographic conditions in Suruga Bay: Oceanographic
conditions controlling the retention mechanism of an important
fisheries resource in Suruga Bay, is studied by analyzing
observational data of surface currents and oceanographic
structure in the bay.

@ Mechanisms of oceanic and atmospheric variability:
Variability of oceanic and atmospheric conditions in the Sanriku
Coast area is investigated by the analysis of long-term records
of oceanographic and meteorological observations at the
International Coastal Research Center.

@ Oceanographic data and information management: Data
management, which is one of the key issues in the policy
making processes for ocean management, is studied based on
the analysis of related international activities and inter-agency
relationships.

ERABIC 6B EE
Oceanographic observation in
Suruga Bay, Japan

MICHIDA, Y.
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Professor MICHIDA, Yutaka
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Center for International Collaboration,

International Advanced Research Section
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The division of international advanced research promotes and
supports large joint international research projects associated with
the Japanese scientific community, especially, IGBP Core projects
under ICSU, CLIVAR under WCRP, projects and working groups under
SCOR, CoML, InterRidge, and others related to the atmosphere and
ocean sciences activities of non-governmental organizations.

Research Objectives

Climate and environmental change will have significant impacts on
biogeochemical cycling in the ocean, on atmospheric chemistry, and
on chemical exchange between the ocean and atmosphere. The
exchanges include atmospheric deposition of nutrients and metals that
control marine biological activity and hence the ocean carbon uptake,
and emissions of trace gases and particles from the ocean that are
important in atmospheric chemistry and climate processes. Our goal
is to achieve quantitative understanding of the key biogeochemical
interactions and feedbacks between the ocean and atmosphere.

Ongoing Research Themes

@Chemical compositions and their fluxes to the ocean from
the marine atmosphere: Study of transport and deposition of
trace metals and bioavailable elements over the ocean.

@Biogeochemistry of particulate trace metals in the marine
environment

@Atmosphere-Ocean interaction of trace elements: The
behaviors of anthropogenic and biogenic elements in
precipitation on the marine atmospheric processes.

@Development of automatic measurement of chemical
composition: The development of a rapid measurement system
of chemical composition and its application to the marine

atmospheric measurements on shipboard.
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Interference of gas and particle between atmosphere and ocean surface

UEMATSU, M.
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Professor UEMATSU, Mitsuo
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Center for International Collaboration,

International Research Cooperation Section
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The essence of the Asian seas is in the many different aspects of their
diversity. In a map of Southeast Asia you will find land-masses with
complex coastlines and many islands, where species surviving from
ancient ages and those diversified through more-recent environmental
changes coexist, resulting in the highest diversity of marine life in the
world. On the other hand, East Asia encompasses major currents such
as Kuroshio and Oyashio, diverse climate zones ranging from subtropical
to subarctic, and characteristic geography such as plate-boundaries,
trenches, and marginal seas, resulting in its rich biodiversity and marine
resources. In turn, the Asian countries are highly diverse in their culture,
economies, and politics, resulting in different circumstances in their
relationships with the sea, such as those in resource use, environmental
issues, and marine research. This necessitates collaboration in marine
science among Asian countries with a mutual understanding of our
culture and approach towards sustainable use of the gifts from the sea.
With this viewpoint, the Division of International Research Cooperation
works towards consolidating and expanding a network of marine
research and education centered on the Asian Region. We are also
working towards promotion of next-generation researchers who
will contribute to global international activities through support for
establishing top-level core universities/institutes of marine science in
collaborating countries and mutual exchange of researchers.

Ongoing Research Themes

@ Census of Marine Life in Southeast Asia: A collaborative
project between Southeast Asian countries, aiming at
understanding the present status of marine biodiversity and
establishing ways of its sustainable use.

@ Species Diversity and Food Web in the Mid-Water Ecosystem:
Elucidating mechanisms generating and maintaining the high
species diversity in the mid-water ecosystem, with special
reference to its food-web structure.

@ Evolutionary Mechanisms of Zooplankton: Understanding
the evolutionary mechanisms of zooplankton in an environment
without apparent physical barriers through a molecular-
phylogeographic approach.

@ Functional Morphology of Zooplankton: Understanding the
function and ecological significance of highly diverse forms of
zooplankton, by applying a variety of tools such as those of
histochemistry, biochemistry, and behavioral ecology.

CL—Y T CRELAEMN —Z Y O-XTDT I I MARE
Plankton sampling in a training course held in Malaysia

NISHIDA, S.
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Professor NISHIDA, Shuhei
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Center for Earth Surface System Dynamics
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The Center for Earth Surface System Dynamics (CESD) was
established in 2010 when the two institutes, the Ocean Research
Institute and the Center for Climate System Research, were reorganized
into the Atmosphere and Ocean Research Institute as a synergistic
mechanism to fully utilitilize the heritage of the two institutes. The
four divisions of CESD will work to create a new frontier of studying
the dynamics of the Earth's surface system through development of
innovative observation and modeling systems.

At the CESD our current focus is the MEXT-sponsored project
“Construction of a cooperative platform for comprehensive under-
standing of earth system variation.” The project includes coupling
of sophisticated computer simulations and direct observations to
better understand climate, global change, and ecosystems. We also
encourage collaborative studies with other institutions in Japan to
develop a common understanding of earth surface systems.

J 5 - o ooz azmoRANER |

Heam

el EM
FROERAAN

EMBET DM

HERFRIRD
FERED R

T

wE
ol 1135 S 2 5 Ly ZEE]
PR A TR AR

R - F-SREE S
EFULTOME

SEoRa

EFUVY
ERMEENEET )
SEMURFLEFY

WIS 2T LEEN DI SRR

Understanding the dynamics of the earth surface system
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Center for Earth Surface System Dynamics,

Paleo-environmental Research Section / Ecosystem Research Section / Genetic Research Section /

Atmosphere and Ocean Research Section
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Understanding earth surface processes and global

change using geochemical proxies and geophysical
modeling.

EBDBZELTDEH
Ocean: Sustaining life
on Earth
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Ecosystem Research Section
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Understanding of fisheries resource variability and

climate-ecosystem interaction through integration of
observation and modeling of the oceanic ecosystem.
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Modern genetic ap-
proach to clarify the
dynamics of marine
organisms
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Genetic Research Section

TAX/ITRINAFA LT A =TT 17 AN EFREL
CEBAEEMANDOBEREBL T EEEEETFOELTOE
RAEEMSHREDHBFERBERASPICL, EMDEE X
=X LEHERALET,

Understanding the mechanism controlling the evolution
and fluctuation of marine organisms by establishing and
applying modern methodologies of eco-genomics and
bioinformatics by analyses of functional genes and the
biodiversity of marine organisms.
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High resolution atmosphere and
ocean modeling
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A: NICAM model simulation of clouds (white)
and aerosols (red for coarse and green for fine
particles), B: High resolution MIROC-GCM
simulation of the sea surface temperature.

=R IR A= VAN
ATBEREETRS T
Atmosphere and Ocean Research
Section
ARBARDBAESIBRETT U JTEBLT KR
BERDYIREZIBECTHEBOMRBALITVET,
Understanding the physical/chemical structure of the
atmosphere-ocean system and its dynamics through
synergistic research using observations and high
resolution modeling of the system.
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Ongoing main research projects in which AORI participates
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Climate Variability and Predictability TE-BERROHBREEEFA ABEBERIEZSD=20DT—7&tE& L. HERIEDOR
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CLIVAR started in 1995 as a successive programme of TOGA (Tropical Ocean and Global

Atmosphere) and WOCE (World Ocean Circulation Experiment) in WCRP (World Climate

Research Programme). CLIVAR acts for assessment and prediction of global climate change,

being composed of three streams of global ocean-atmosphere-land system, decadal-to-centennial

global variability and predictability, and anthropogenic climate change.
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Census of Marine Zooplankton T2004E 5B SNAER IOV 17 hC 2001EH» 5 ThDCensus of Marine Life
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CMarZ is a field project of the Census of Marine Life. CMarZ will work toward a taxonomically
comprehensive assessment of biodiversity of animal plankton throughout the world ocean. The

project goal is to produce accurate and complete information on zooplankton species diversity,
biomass, biogeographical distribution, genetic diversity, and community structure by 2010.
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GEOTRACES, an international program in marine geochemistry, following the GEOSECS program
in the 1970s, is one of the large-scale scientific program in SCOR since 2003. Its mission is
to identify processes and quantify fluxes that control the distributions of key trace elements and

isotopes in the ocean, and to elucidate response patterns of these distributions to changing
environmental conditions.
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Global Ocean Ecosystem Dynamics B TR AIEMAEELZEEBIEE LTV D,

GLOBEC is IGBP core project which was initiated by SCOR and the 10C of UNESCO in 1991,

to understand how global change will affect the abundance, diversity and productivity of marine
populations comprising a major component of oceanic ecosystems.

SEZE). BEREBERESEID. RBLVCENOLS, HROEFERANITLEBELLIEWN
HREFRASZTL SEtE, 13 A IBFRIEEFEESLEN TE, AFRHIL NIV TIR1993FIZRAS 7=,
Global Ocean Observing System GOOS is an International initiative to establish global ocean observing system for a wide range of
purposes including studies of global change, activities of marine environment protection and so
on. It has been promoted by the Intergovernmental Oceanographic Commission of UNESCO and
other related international organizations since 1993.

IGBPIZH 128 FEMEFRO 7O 17 bMIlEMarine Biochemistry and Ecosystem Research

HhIkE—E Y EEEEE MR E (IMBER) &Global Ocean Ecosystem Dynamics (GLOBEC) M2 27 %), 352 F#E

International Geosphere-Biosphere EGER %S TOY 7 &L TSurface Ocean-Lower Atmosphere Study (SOLAS) &

Programme Land-Ocean Interactions in the Coastal Zone (LOICZ) ##% %, 2ho5D 7O 1Y MIK
[BEMBEARDZ 2y 713, BERLANILE LCEBRLANILOEE TERISTES LTV S,

Ocean domain core projects of IGBP(International Geosphere-Biosphere Programme) Consist of

Intergated Marine Biochemistry and Ecosystem Research(IMBER) and Global Ocean Ecosystem

Dynamics(GLOBEC). In addition, two interface core projects, i.e., Surface Ocean-Lower Atmosphere

Study(SOLAS) and Land-Ocean Interactions in the Coastal Zone(LOICZ), are also close to our study.

Staff of AORI have been actively involved in these projects at both domestic and international levels.
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Integrated Marine Biogeochemistry
and Ecosystem Research
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Integrated Ocean Drilling Program
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Japan Science and Technology Agency &
the Ministry of Science and Technology
of the People's Republic of China
Strategic Japanese-Chinese Cooperative
Program on “Climate Change” and
Chinese-Japanese cooperative research
on regional climate effects on the
impoundment process of the Three
Gorges Reservoir
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North Pacific Marine Science Organization
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IMBER is a new IGBP-SCOR project focusing on ocean biogeochemical cycles and ecosystems.
The IMBER vision is to provide a comprehensive understanding of, and accurate predictive

capacity for, ocean responses to accelerating global change and the consequent effects on the
Earth System and human society.
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InterRidge is an international and interdisciplinary initiative concerned with all aspects of mid-
ocean ridges. It is designed to encourage scientific and logistical coordination, with particular
focus on problems that cannot be addressed as efficiently by nations acting alone or in limited
partnerships.
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Using the world's most advanced drilling vessel “CHIKYU” constructed in Japan and the US
riserless drilling vessel, an international joint research expedition is being undertaken to create
new theories about the Earth and to try to contribute to the future safety of Japan and humankind.
This program established in October 2003, and Japan is fulfilling a central role in the promotion
of this project.
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The project “Coastal Oceanography” has been conducted with cooperation of domestic and
international institutes from five Asian countries (Indonesia, Malaysia, Philippines, Thailand
and Vietnam) on the following research items; (1) Water circulation and the process of material
transport, (2) Ecology of harmful marine microalgae, (3) Biodiversity, and (4) Marine pollution and
ecological impact in the East and the Southeast Asia.
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This project aims to gain knowledge about regional climate change over the TGR area by
understanding the climate effect of the Three Gorges Reservoir (TGR), especially through
feedback from precipitation, air temperature and wind. We intend to assess the influence of
the TGR on extreme weather and climate events, especially on floods and drought, and to
do simulations of the regional climate in in TGR region with consideration of global warming
and enhancement of the ability to do research on regional climate change. We also aim to
strengthen multilateral cooperation by opening up new opportunities for the export and transfer of
environmental technology.

I AXFFEBER AL, AR EEZOBERICH I 2BENZMRE(EE - ALY
32 EERMELTI992FICEE M S /- AT R AR T, AL AFEFDICESICHEE T 5, B/
DEKREE, HF4. BA.FE. &E. O 7 KED6HE T BEMICERSHERET 2,
PICES is an intergovernmental scientific organization established in 1992 to promote and
coordinate marine research in the northern North Pacific and adjacent seas. PICES is a Pacific
equivalent of the North Atlantic ICES(International Council for the Exploration of the Seas). Its
present members are Canada, Japan, People's Republic of China, Republic of Korea, the Russian
Federation, and the United States of America.
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BECRTOERBEH TCOMERREPOIZ - - VEFFOMREZERL. [E
B - ARBEOMEHEERRREE FLEDREFREREBETAIGBPOFH L WIT7 7O T hELT. 2003FEN DI E LTSNz,
Surface Ocean-Lower Atmosphere Study 20054/ (213, A EICHWTH. SOLASEBEOR B =,
SOLAS is aimed to achieve quantitative understanding of the key biogeochemical-physical
interactions and feedbacks between the ocean and atmosphere, and how this coupled system
affects and is affected by climate and environmental change. In 2005, the cruises related
SOLAS activity were carried out in the North Pacific.

AT7OVIVMI HEDBRREICLBEHAWRIMERBTILDIC. KRDBEE
AROBERIOV IV (ABC) DRZEZDREDLRVIEEEBIE T,

Atmospheric Brown Cloud Project The aim of the project is to better understand the science and the impacts of the Atmospheric

Brown Cloud (ABC) in order to provide a scientific basis for informed decision making.

HATIEMAZCETE (WCRP) IE, B XFLDOERBIEET ) TH LU BRICESTEE
ﬁﬁ'ﬁﬁiﬁ%%’r@ ERIBEREDFMEAL T AFESOREFEDEFLTETAZNET S,
World Climate Research Programme The World Climate Research Programme (WCRP) improves climate predictions and our

understanding of human influences on climate through observations and modeling of the Earth
system and with policy-relevant assessments of climate conditions.

BERFEEEDBEZOHE. AMBREENE LI XA IBFFEBEFEESR (10C)
BAATEBEARRE DTAT T LAI70FERMDICHASIN. ZDEEZERIF1989F L 5EI0OCHHY TAXy

Programme of Research for the Salici& EFans,

Western Pacific ) ) . )
WESTPAC is a regional subprogram of I0C to promote oceanographic researches and capacity

building in marine sciences in the Western Pacific Region. It was initiated in early 1970s and the
steering committee for WESTPAC was upgraded to one of the Sub-Commission of I0C in 1989.
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ESHMAES 2009 FEFICRRASRRIAFLME LY 2L BEMER/ TR AT LEBRES
International Meetings hosted by CSSR or ORI during FY2009

RRVATLHRE L2 —XHS

CCSR-Yonsei CTLARI7—93av7

2010.2.23 FZE (HHF+>/3X)  BA Chiba (Kashiwa Campus), Japan
AAKREF. ESHE M. Kimoto and M. Watanabe
H{E FEHAS  Coorganized by Yonsei University

E2ERMBEEACEATIEEI—72 3y 7 FH, TFN, HERBREZETM: E3REHR7OJTSLEET -
9av7

2010.2.25~27 2K, BA Tsukuba, Japan

AKXESE M. Kimoto

%I A BIEY  Supported by the Ministry of Education, Culture, Sports, Science and Technology (MEXT),
and the Ministry of the Environment

BEMAMEIES

BARZIMRESUAXRFRAERSERTR CAFEEE] BE¥IREME/OCIIMEE

2009.5.13 Y+ R A2 RKx27 Manado, Indonesia
=& 52 N. Miyazaki
%1% BAZMIRES Supported by JSPS

BABTOT [BF -  ARBOVEHREFRAMESE] / [EREBEEBRMAE] SRA7—-72a3v7

2009.10.12~14 EMBE. #E Cheju Island, The Republic of Korea

HEFAYER M. Uematsu

HE BV IIILAE FEEBEBERE FEXSMEFMEF  Supported by Seoul National University, Ocean University
of China, and the Institute of Atmospheric Physics, Chinese Academy of Science

% 4 Bl VAST-JSPS [iaEiB¥%¥] ARtEIF—

2009.10.26~28 /N1 7#> ~NhF}L Hai Phong, Vietham

=E{E52 N. Miyazaki

HE: AARFMIRES NN FLBERIBERMERR. N FLRZHMBT  Supported by the Japan Society for the
Promotion of Science (JSPS), Institute of Marine Environment and Resources, Vietnam. and Vietnam Academy of
Science and Technology (VAST)

B2ERB7ITHICE T FEREREICH T3 RREETI-2av T

2009.10.29 N T#2 NbhFL Hai Phong, Viethnam

tEMYER M. Uematsu

HE  AARZMIRES N M LABFRIEEIEMZER  Supported by the Japan Society for the Promotion of Science
(JSPS) and the Institute of Marine Environment and Resources, Vietnam (IMER)

FB1R2ERT7IT7IFXERRES
2009.11.16 RE (RRAZEEMZEA) . BAX  Tokyo (ORI), Japan

BABE K. Tsukamoto
HE KT TERERBHES  Supported by the East Asia Eel Resource Consortium
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HEF) RRZEE |

2009 EICH TR FIAER

2009 EICH B HBEHMAEDHRELVBMARER (RIF2ATLHE L 52-)

HRX 5D FRAS IR E FAA SRS E Outside A 2
The Type of (EBE=MdHh) The Number of
the Cooperative Research CCSR EI’A\TL*?— %ﬁ: Eﬁﬁﬁ%#ﬁ%ﬂ Researches
Public Univ. Ministries and Agencies Pubric Insutitute
BEHEMR
Specific Themed ooperative Research 10 25 13 0 10
—RRHERF R
Cooperative Research 13 42 5 3 2
SIMAHBEE
fa 23 67 18 3 22
2009FEICH T2 HFMAREBOSMAY (RIEATLHARE 4-)
tU5—BLHE TR RRER A AR SIAE
CCSR Title of Research Type of Research Institute of Representation Number of
participants participants
AKX EF HWBIRMDYI A FSY I REEERLIC HEE RRARPEERIMARAR
FEEEZEET )LD AR 4
KIMOTO, M. Development and verification of a land surface model Specific Themed Institute of Industrial Science,
including lakes and wetland dynamics Cooperative Research The University of Tokyo
=18 [ERA SIRETIVICBFIZHZBEDHERS HEMR NMNKZISRAADZRE AR
BEASABERET VOB .
TAKAHASHI, M. Studies on dynamical processes using climate model Specific Themed Research Institute for Applied
and Development of planetary atmosphere general Cooperative Research | Mechanics, Kyushu University
circulation models
=18 1EFA I MEREXRETILORRE S HIERER HEMR NNKZXRZFRIEZ TR
TAKAHASHI, M. Development of chemical transport model and numerical Specific Themed The Faculty of Sciences of 5
simulation Cooperative Research Kyushu University
PIE ER BEFREICH (I DELRILED EE RRAFRF
INSAFUE—T 3y BERMARR 1
HASUMI, H. Parameterization for turbulent diffusivity in the deep Specific Themed School of Science,
ocean Cooperative Research The University of Tokyo
P BR CCSR/SIRM O EFABRETILD HEMR [IRTIIRIAER
NT+#—RVZADHEBE L 4

resolving model

University of Tsukuba Graduate School
of Life and Environmental Sciences

HASUMI, H. Intercomparison of World Ocean GCM performance Specific Themed Meteorological Research Institute,
between CCSR and MRI Cooperative Research Japan Meteorological Agency
KA EF PIPEIZ—VDHEYZIL—Y3VOLD | BERR SRTFHRBRIETRR
OYEBEOEELET—FEIEFEDRR 1
KIMOTO, M. Development of physical processes and data Specific Themed Section of Numerical Weather
assimilation for numerical simulations of Asian monsoon Cooperative Research | Prediction, Japan Meteorological Agency
S BRE T7OVI-KBEHEEERAF—LD BEMR IMNKRZISRAAZ AR
MIROCADEA EAREE 2
NAKAJIMA, T. Implementation and validation of schemes for aerosol Specific Themed Research Institute for Applied
and ice cloud particle interaction. Cooperative Research Mechanics, Kyushu University
=2 & TRMMBET — @7V IUXLRFEDSD | HEHRE PN RVPNE N
DEBGEFIYIZL—YaY THARE 3
TAKAYABU, Y. N. Cloud resolving model simulations for the development Specific Themed Graduate School of Engineering,
of TRMM satellite data analysis algorithms Cooperative Research Osaka Prefecture University
{EBE 1EH LREBBRETIVICS T RERAEBOMBNT | HERR EEEAEAZ R
MIRERIERI R g
SATOH. M. Analysis of Tropopause Transition Layer using a global Type of Research Graduate School of Environmental
cloud-resolving model Science, Hokkaido University
{EgE IEH SRERBRET IV ZRHW 4R TEIERER HEMR RRAZSAEREMA LY 5—
FRRAZEMRIERZMFER 3
SATOH. M. 4D-var assimilation experiments using a global cloud- Type of Research Center for Computational Science,
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tU5—BLHE TR RE R A KRR SMAE
CCSR Title of Research Type of Research Institute of Representation Number of
participants participants
=ts IEBA ZHYAIIVDOPRTHIER 7 I PRIIFHIHED | —REIHAR ELRZEKRZE BT
b o —_— N
KBEREZEICET 2HUERNRS BEZMRAH 3
TAKAHASHI, M. Numerical study on water circulations and variations Cooperative Graduate School of Education,
around the front in East Assia seasonal cycle Research Okayama University
PE R HBFICHIT DK - #iX - £RERICEET D — R e RRKZEFARFR
HIEMIFR 8
HASUMI, H. Numerical study on water mass formation, transportation, | Cooperative Ocean Research Institute,
and ecosystem in the ocean Research The University of Tokyo
hE RE GMSHRT —5ZRL e T [IRTIRBEEYY—
R7 I 7 g DEURDERMT 6
NAKAJIMA, T. Analysis of cloud climatology in the East Asian region Cooperative Meteorological Satellite Center,
using GMS visible data. Research Japan Meteorological Agency
RS RE I7OVIVMEBEEEY 12—V DRFER — R RRAKE
NAKAJIMA, T. SEimBERTmREEY5— -
7K21§ E?? A study of developing an aerosol physical and chemical Cooperative Research Center for Advanced
KIMOTO, M. process module. Research Sience and Technology,
’ The University of Tokyo
AKX EF AXUBFERRICBID T RRAFKRZR
SURZENEREDET VIR EZRAER 8
KIMOTO, M. A modeling study of climate variability in coupled Cooperative School of Science,
atmosphere and ocean circulation systems Research The University of Tokyo
AKX EF REEIREZTOFAINEEMEICEAT DR — b EE REBRZ B KRR
KIMOTO, M. A study on mechanisms and predictability of anomalous Cooperative Disaster Prevention Research 2
weather Research Institute, Kyoto University
AKX EF ZHADSHTERT—ILD T LBEXRFEKZ
SURZENDERIERITA R EZMRR 8
KIMOTO, M. A numerical simulation study of climate variability on Cooperative Faculty of Science,
intraseasonal to decadal time scales Research Hokkaido University
AKX EF [7IT7DREETICFDEBKEIT VY bF—FIC | —fRFAFR HREMIRIRIBHITAR
&BHMIROCET IV KEDBIRE ZEN DT 3
KIMOTO, M. Evaluation of reproducibility and variability of precipitation Cooperative Research Institute for Humanity
simulated by the climate model, MIROC, using a daily Research and Nature
precipitation data set based on an Asian rain gauge network
fIER T REHNEEREKER — b EE RRAFKRZER
B RHRA o
ABE, A. Planetry orbital parameters and the Global Water Cooperative School of Science,
Circulation Research The University of Tokyo
TE ER EE BKETIVERVCER BXKEEHRR | —RAR BB RFEXFE R
Bk 6
HASUMI, H. Numerical study on water mass formation, transportation, Cooperative Faculty of Science,
and ecosystem in the ocean Research Hokkaido University
EER AE HBETIVZRVWCRZ I 7ATERD — g RRAFEKRZR
EH}HZDORR BRRMERR 4
WATANABE, M. Numerical study on the atmospheric circulation over Cooperative School of Science,
East Asia Research The University of Tokyo
PA ER JEARFEICHIFHCFC-11,120 T EERZEER Z R
NI p oo
BFRERBIERERR 5
HASUMI, H. Simulation of CFC-11 and 12 transport in the North Cooperative Institute of Low Temperature
Pacific Research Science, Hokkaido University
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BEALFEMELR
P4} Outside
_ﬁm ﬁ I\%AE.I_
o EAUAS | BIAY |EAURREE| zof | moast cinky
Public Univ. Private Univ. Public Institute Others Subtotal
110 62 21 9 8 100 210
RENFEMEH
. Fr%} Outside =z At
o EANAY | RIAY |(ELIHREE  ZoOf msaEt Total
Public Univ. Private Univ. Public Institute Others Subtotal
93 110 14 16 2 142 235
FREF 5L SRER T Sl B FI &
—_— P44 outside A=A
o EATAZ | BUAZ |EAUFREE| Zoft | msas Tot
Public Univ. Private Univ. Public Institute Others Subtotal
0 31 10 3 6 50 50
EEaEEIMAL - RAASHEFNREHR (A5R)
P4} Outside
FRA MRESE
ORI EANAY | BIAY |(ELTHREE  Zof maast Total
Public Univ. Private Univ. Public Institute Others Subtotal
28 67 21 7 1 96 124
EEBFEEIMA L 2N RKMASHEFIRAEH (AEHN)
. Fr%} Outside FAE A
Pom ERIIKRZF FHIIKZF | ERIMREE ZDfth PRV &5t Total
Public Univ. Private Univ. Public Institute Others Subtotal
27 39 18 1 6 64 91
MAES (PE) KRBMEHEERGH
AP P Ouiice prmast | smALAst
o EAUKRS | IKY | EAURREE|  ZOf FSAEt | Total | Total Participants
Public Univ. Private Univ. Public Institute Others Subtotal
9 4 0 0 5 9 18 1606
MAES (AEAEEEIMA L 2-) (KRREMBEHERIFE
AP PR Outoige Hyast| smAmast
P 8&t | 5 (=1
ORI EANAY | RBIAY |(ELTHREE  Zof FRSVEEt | Total | Total Participants
Public Univ. Private Univ. Public Institute Others Subtotal
0 1 1 0 2 4 4 220

KATNEREDAZRFEI TN TAAARICEENS XHHE - P4 - HAREOKFAE MBRIUTEEANS [EALMRHERE] (CEHS XARMEFTIE [EALRRERE] (CED
3 XBEEANG [Z0M] (LEDS XAEOHEHEREE [Z0M] ICEHS  XFALF -SRI [Z0M] ICEHS XBLRETE [Z20M4] (CEDZ XRBEZORICEEDLV
%The number of user for all students of ORI is included in the category of “ORI”.
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2009F EICKEB S Rk BTHARM B

fifuB IR HARS (B#0) B A==
Cruise No Period (Days) Research Area Title of Research
KT-09-3 | 2009.4.2~ | @MN#E. REEBEHOS LU | @MNENSEIESERFICHIID1 DV EMHBEZICEDS
418 (17) BHSEEMO R KR - ERR RSB O SRR
Ensyu-Nada, Izu, Islands and | Observation study on the sustainment mechanism of the water masses and
Kuroshio region off Boso the marine ecosystem related to the survivals of larval sardines in the Kuroshio
region from the Enshu-nada to the Izu islands
KT-09-4 | 2009.4.21~ | HEE. FEHBEBO K | BEEEBRICSITIVEB/IREES R DGRV
4.27 (7) UEEmiE
Sagami Bay, lzu Islands and | Mechanistic assessment of material cycling and species diversity in marine
Kuroshio Extension Area ecosystems
KT-09-5 | 2009.4.30~ | =FEH BEEMEEICKDMEBTUERD DATUBFE TS Y I ARED
5.7 (8) BERAIELHBRRICET DR (SOLAS/W-PASS-091i8)
off Sanriku Direct flux measurements of trace marine biogenic gases, their gas-to-particle
conversion processes, and their influences to the environment (SOLAS/
W-PASS-09 Cruise)
KT-09-6 | 2009.5.10~ | =k BEAIMER CSBRMESAICKD
5.18 (9) BAEEDIEMEMEI XD DESEDEHA
off Sanriku Seismological and geodetic study on fluctuating behavior of aseismic slip along
subduction plate boundary of the Japan Trench
KT-09-7 | 2009.5.20~ | AESpILAF % LR EREICH T2 MEEMEEILBB LU
5.28 (9) TEBBRIUDANF T 7 O F BHEBEDHR
Western North Pacific Ocean Study on material transport and diffusion in the western North Pacific and
community structure of meiofauna in the Chishima Trench
KT-09-8 | 2009.5.31~ | BA/E#&BSE (=kEH) BAREEIRHFHADCKIEE TV — N DREBIEE KDDHDIAR
8.9(10) BLUBRRRECBIDRBEFEDI00FRT — )L EBHEHHT S
SUR - BFREGICEAT DR
Japan Trench off Sanriku Studies of the thermal structure and pore fluid distribution in the Pacific plate
subducting along the Japan Trench
Studies on mechanism and marine condition that drive variations in fish
abundance on 100-year timescales around the Japanese coasts
KT-09-9 | 2009.6.12~ | E#knrEAE IEAFEFEBRFE—RKICHRDYE - LF - EVBIEDHEA
6.17(6) South area of Kuroshio Study of physical and biogeochemical processes of the North Pacific Subtropical
Extension Mode Water
KT-09-10 | 2009.6.19~ | 185, BIES KU RS - S - FEREEDBE(CH TP REIRE - B ODEREE
6.29(11) 2y EYEEEDHEEEAS KUBRYDLZHMEEICEE T DR
Sagami Bay, Suruga Bay and Dynamics of nutrients and organic matter and their interaction with biological
Kuroshio area processes, and chemical characteristics of organic matter in Sagami Bay,
Suruga Bay and Kuroshio area around Izu
KT-09-11 | 2009.7.2~ | RRE. HRESIURHET | REMEDBHEDOKREBIGEXNDZ X LOEN
7.6(5) Tokyo Bay, Sagami Bay and Light-utilization mechanism of microbes in the surface layer
Kuroshio area
KT-09-12 | 2009.7.8~ | \XEmAEE RS\ RMBA BT [ 515D BKIE R ERE AR
7.17(10) South area of Hachijo Island Research on hydrothermal deposits at Myojinsho of the Ogasawara Arc
KT-09-13 | 2009.7.24~ | AMETBEBSIURRE | AMNEHE. BHICEET 2B FOEYMIKLFEBEORE
7.30(7) (GEOTRACES)
South area of Hachijo Island Studies on marine biogeochemical processes associated with the Kuroshio
and Tokyo Bay Current, south of Japan (GEOTRACES)
KT-09-14 | 2009.8.1~ | BFABESBS XU BRERBAEICSIF S EFFNAR
8.5(5) SHKiE —EBE U BB DOARBEE & BBRIEDETT
West area of Seto Sea and Study on the reconstruction of environments, influencing human activity, during
Bungo Channel the warm Jomon period
KT-09-15 | 2009.8.8~ | ERBEEEF:EHNS LU | REEFOFXEERRICBITIEBYHDEIESHRECRIT DR
8.21(14) GQESH
Off Satsuma Peninshura and Studies on the food-web structure and dynamics in the pelagic ecosystem of the
Ishigaki Island Kuroshio area
KT-09-16 | 2009.8.24~ | #H#&~>57 RIS ICHITDEFRIEE _
8.31(8) W% - RBEERROBERICET HIRE
Okinawa Trough Relationship between oceanography and ecosystems under very shallow and
deep marine environments, Ryukyu Islands
KT-09-17 | 2009.9.8~ | RV FBBLUT(UEVE | BEREBBEICHIIDEYLEE [EXR] OFHM
9.13(B) East China Sea and Philippine | Re-evaluation of island mass effects on biological production in the
Sea oligo trophic ocean
KT-09-18 | 2009.9.15~ | 8 ABRAFHEBHE REERIF DR - EEBERRIC5AD
9.21(7) BTSN DRETHEICE T B

East of Amami Oshima Island
area

Study on functional roles of zooplankton on forming and changing processes
of sinking particles

ATMOSPHERE AND OCEAN RESEARCH INSTITUTE I ANNUAL
THE UNIVERSITY OF TOKYO REPORT

71



HEFIAHZZEE | COOPERATIVE RESEARCH ACTIVITIES

fifuiB IR AR (B#0) B A==
Cruise No Period (Days) Research Area Title of Research
KT-09-19 | 2009.9.23~ | BREZE ?E%SZ@AUVICJ:%;&EL%%ETC%‘Dﬂﬁ%?ﬁ@
9.28(B) LEREIXYEVIFEDHR
Kagoshima Bay Large-scale environmental mapping of the “Tagiri” hydrothermal vent field by
multiple AUVs
KT-09-20 | 2009.10.2~ | RYFBHKIUBHRE | BELEICHIFTDIIT7AVNEE (Halobates$s) 05 - ZEHZH) -
10.13(12) FIEHE MO BREZHMEIC OV TOMRERUERY FHBICBITD
MICEDDICET DIRA
East China Sea and Kuroshio | Studies on the distribution, seasonal dynamics, reproductive strategies and
area hardiness to environmental variation in the oceanic sea skaters, Halobates,
and distribution and ecology of drifting seaweeds in the East China Sea
KT-09-21 | 2009.10.15 | E#fREE B BHFURERICBIFDARTUBIFRFEERDE A
~10.26(12) Around Kuroshio Extension | Observational study on air-sea interaction around the Kuroshio Extension
area region
KT-09-22 | 2009.10.29 | S BEAMERRCBRNERAICED
~11.8(11) BAEEDIEMEMEIT XD DIESE DR
Off Miyagi Diversity of aseismic events beneath the landward slope of the Japan Trench
revealed by ocean bottom geodetic and seismic observations
KT-09-23 | 2009.11.11~ | ZEAFEHOSIOIEE | SELAFREICHIFDEFEMHEDEXILEHEIE(CRT DR
11.17(7) Off Sanriku and Sendai Bay Studies on larval transport and dispersion processes in the Sanriku coast
KT-09-24 | 2009.11.20 | #H1&& RBEREERARRDOILSE - BAAEKICERRENDIER
~11.24(5) Sagami Bay Relationships between chemical compositions of benthic foraminiferal tests
and their ecology and environment
KT-09-25| 2009.11.27 | tBEES LUE 1T HREICBIT DR ABEDELSIRME EEIKEEICE T HI%R
~12.1(5) (CoML-CMarZfiiis)
Sagami Bay and Kuroshio area | Studies on biodiversity and ecological functions of pelagic community in Sagami
Bay (CoML-CMarZ Cruise)
KT-09-26 | 2009.12.7~ | FIR IS KOREZH | FEIRY TP v T5TIC KD D FFOEINLOMEITEN DREERR
12.21(15) Off Tonegawa River and Spawning migration of the Japanese eel revealed by a new type of pop-up tag
off Ise Bay
KT-10-1 2010.2.22~ | RV FBHIUEREE RYFBICBITDRIVEO DT EERE
3.7(14) East China Sea and Distribution and ecology of drifting seaweeds in the East China Sea
Kuroshio area
KT-10-2 | 2010.3.10~ | #HRESLUHGERE | EEECOIDRXBEEDESIRIEE EREBKEEICRT DR
3.14(5) (CoML-CMarZfiiis)
Sagami Bay Studies on biodiversity and ecological functions of pelagic community in
Sagami Bay (CoML-CMarZ Cruise)
KT-10-3 2010.3.17~ | (Rg - /\ERIMBE#EED | BE#ERZOoNLTOY ~
3.23(7) —HEiU T MEREICBIFDEKEL FEEFREERR
Myojinsho area of Research on potential hydrothermal deposits in the transition zone between
|zu-Ogasawara arc volcanic front and back-arc rift around Myojinsho area of I1zu-Ogasawara arc
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2009 FEICKESh =B RAM A/ E

fifuiB IR AR (B#0) B A==
Cruise No Period (Days) Research Area Title of Research
KH-09-1 | 2009.4.15 ~ | J«UEViB ZIRVOFFOMOEE EINICET BN
5.521) Philippine Sea Marine biological investigation on the spawning and migration of the Japanese eel
KH-09-2 | 2009.5.14 ~ | J«UEVE ZRVOFFOMOEE EINICET BN
B6.3(21) Philippine Sea Marine biological investigation on the spawning and migration of the Japanese eel
KH-09-3 | 2009.7.27 ~ | B BiH~KE - =EEE8EICHITD
8.6(11) BETLU— DR IHAHCET DRI
Off Boso Seismological study for subduction of oceanic plate off Boso and around Izu-
oshima, Miyake Islands
KH-09-4 | 2009.8.12 ~ | 7Ua—Y v - RX—=UVT. | PUr—IvVIEMEDEESDEAEEESIH TD
9.25(45b) AR FERT B KREE - £REROWHR
Around the Aleutian Straits Studies on tidal mixing around the Aleutian Straits and the Bering Sea and
and the Bering Sea related bio-geochemical phenomena
KH-09-5 | 2009.11.6 ~ | 1V REBLUFEBE AV REFEDOMETTR - BINRHAD MO LMK L FHHE BT ER A
10.1.9(65) (=P GEOTRACES &tiH)
Leg1-3 Indian Ocean, Biogeochemical studies on meridional distribution and behavior of trace
Antarctic Ocean elements and isotopes in the Indian Ocean (GEOTRACES Program)
2010.1.14 ~ | 1V R - BREA YV RFEBE | ¥ MNUVOEBOEBWVCHIGR UEIEXIERXDZ(LDIRF
1.26(13) —mfA > NFEBE
Leg4 Indian Ocean, Variation of mantle geochemistry and its implication for diversity in spreading
Southwest Indian Ridge style, Southwest Indian Ridge
2010.1.29 ~ | /Y K*rmaEs- AV REICHIFDUFFIEEEE Anguilla spp. DEED - El5EREDARRA
2.10(13) TV vAEDEE
Legb Indian Ocean Spawning and Migratory Ecology of anguillid eels in Indian the Ocean
2010.2.14 ~ | AV RFFEEp - AV RFERBICHIIDENLZREICET DR
2.25(12) E—UYvRELEE
Legb Indian Ocean Studies on biological diversity in the Indian Ocean
2010.3.1 ~ | 1V RRY7 A5V IV ERIDBEICBIIDRAFU T FOEMGDRES
3.19(19) ASUTVEEDEE 551 TEIDIE
(REZE - BILRRB)
Leg7 Around Sulawesi Island, A study on the spawning migration and reproductive ecology of the freshwater

Indonesia

eels around Sulawesi Island, Indonesia
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HEFIAHZZEE | COOPERATIVE RESEARCH ACTIVITIES

2009 EICRHE I E-MEES (FhFHEX)

i W RERRBMN SHAK
Period Title of Meeting Number of
Participants
2009.4.23~24 IAFZRSUE—Y 3V EBRIE—BETFH SIRBEE T 1a
Biomineralization and Calcification from gene to global environment — from gene to global environment
2009.5.21 DNABHICHE SKBETRMEZ DA 41
DNA Barcoding of Marine Biodiversity;MarBOL
2009.6.4~5 AT FERFTE— RKOYIE - LF - EYBEIE 90
Physical and biogeochemical processes of North Pacific Subtropical Mode Water
2009.6.29~30 METTER - BIFZRVCBEEOEYMIREFMADRFTEO & RE 67
Recent progress and prospects on marine biogeochemistry of trace elements and their isotopes
20098.10.7 TBHIRZ B RUBEED FORIKERT R 62
Drilling Science and the related research field — current status and future perspective
The 44th Underwater Technology Forum
2009.10.29~30 BEILAROBEHZT—InterRidge Japan HFRER
—BRHKRNECHE - KB - £ E 104
InterRidge - Japan Workshop — hydrothermalism links geosphere, hydrosphere, and biosphere
2009.11.9~10 KEEYDREHEICHT IR HROEEBESRORE 43
Heterochrony in Agquatic Organisms — Current status and future perspective
2009.11.20 BERMBESHZOAZAXME - EZ - B TZHAS507 TO—F 64
Invitation to submarine ground dynamics — approach from geomorphology,geology and geotechnology
2009.11.25 KEERESECHIIDBEERROFADRIAE MER—ERN - RANIIED S
Current states and problems of stock-recruitment relationships in fisheries stock assessment — From 50
theoretical and application viewpoints
2009.11.26~27 1970%’1‘%@%;‘%%?@@[:BL\’Ciﬁiiiﬁféé(Dl/‘J“—L\*Dj ~MELDEET o fedDh
—T VWL NERE E DR 76
When did the regime shift occur in the 1970s in the Kuroshio-Oyashio area? — Comparison with the
Humboldt Current area
2009.12.7~8 KIREICBIFTDKEEYRREAT RRERE
Education and research on aquatic organisms in public aquariums 175
— Current status and future perspectives
2009.12.11~12 BBAMBKH-08-27— 5V R 75
Data synthesis on Hakuho Maru cruise KH-08-02
2009.12.21~22 FLUWEEXD DRI ICAF e EMIR(EF E ERFZ OREHR 88
Integrated marine biogeochemistry and ecosystem research (IMBER) for creation of new ocean provinces
2010.1.5~6 BREFEY DL EENRERRDORATER g2
Frontiers in study of broad-scale dynamics of coastal marine organisims
2010.1.7~8 EEERYUIRI DL 144
Paleoceanography Symposium — studies on the water and biogeochemistry based upon pH
2010.1.14 PHONS BT i ERERIE BN 57 LA U E TOK & EYERIE S 53
pH and the relevant global surface environments
2010.3.23 BYFBEEEUCASERERNEOS T E LR o1
Distribution and ecology of /Sargassum/ forests and their drifting seaweeds especially in East China Sea
20095 EICHfESh-HMAER (BFREBERARA L 2-)
BB E M RERRBW SIMAE
Period Title of Meeting Number of

Participants

2009.8.19~20

EEEREID SAMRTBEDOERREZ DRENEE)

Various Phenomena and their Temporal Variation Observed around Hokkaido and East of Honshu 37
2009.8.20~21 HEEATUEFEEERICBITIREBRA T —ILIEERE 47
Multi-scale Spatio-temporal Structures in Extratropical Air-Sea Interaction
2009.8.27~28 KEEEROEENFRT—EEBEDERE 30
Productivity estimation and related studies in aquatic environment — linkage between land and sea
2009.8.29~30 KEBDOEERRREEFHRNEHAZEE UCHREDRRERE
Present studies and future for conservation and sustainable management of marine ecosystem in 106

Otsuchi Bay
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HNEEE |

2009 EETHY (RIEATLHE LY 2-)

[hiEse s gK FEZ XTI FRHEEHE
Graduate School | Department /Division Student Title of thesis Supervisor
BERRLU—Y—ZERAVCERT IV VEO
- ZER - ZEINERRFKFEZECRT DHET R =
HEO] 152 B &
HIGUCHI. Hirotaka Inter- and intraseasonal variations of cloud and precipitation TAKAYABU, Yukari N
! characteristics over the Amazon Basin observed with TRMM PR ' ’
and Cloudsat CPR data
3 = RSB ATIZDINE LS
Igggé HERERER A ES‘(‘,EQBO[L{*D:, XU AY=) _
SR WRRENZ | plE ZDHRTOEALONT =18 T
Planetary KATAYAMA, Takumi | Responses of northern hemisphere winter atmosphere associated | TAKAHASHI, Masaaki
Science with stratospheric QBO and dynamical processes
N eSS AIABRET IV ZAVcHEBRIEICE T DA% =15 R
iéé—?— OKUTANI, Tomo | Study on polar mesospheric clouds using a general circulation model | TAKAHASHI, Masaaki
¥ N =1 1~ /5~
Graduate School SHILZEN EKARETYVIICEHTDIAR hE fRZE
of The University TOGAWA, Ryosuke | A modeling study on the growth process of ice cloud particles NAKAJIMA, Teruyuki
of Tokyo —
_ (EZ2EXETIVERAVCEZEDYAICBITD N
[::]=EREES IWREZY VECORERHICEAT DR =15 A
~ N FUEDA, Masaya | A study on tropospheric ozone and carbon monoxide variation in the | TAKAHASHI, Masaaki
FoaE BAREZ dry season over Thailand using Chemical Transport Model
BIRLRIS Natural o = ;
Frontier Evironmental # 2E RIHERALEREZAVCEENRAADEH A S8 B—
Sciences Studies ! | Observation of greenhouse gases from ground-based infrared | ~” -
HAYASHI, Yoji astronomical telescopes IMASU, Ryoichi
cEEEs | EPESELOBECERET ZARORBBIHIDNE | ww rm

KUBOTA, Takahisa

A study about the condition of typhoon which re-develops during
the process of extratropical transition

TAKAHASHI, Masaaki

2009 FEE LR (RIEATLHE L %)

izRF E104 FEZ WX FA L EFIBEEHE
Graduate School | Department /Division Student Title of thesis Supervisor
I7OYVIVEENR - BEDROMEEHDICETD
A K GCMETILFHED R B RE
GOTO, Daisuke | Improvement of the radiative forcing evaluation with GCM for | NAKAJIMA, Teruyuki
aerosol direct and indirect effects
ABECBIDRHRRERDTIRHECDONTD
SHHEEF | HEETVYVIHRR AL EF
IMADA, Yukiko A numerical modeling study on the climatic impact of tropical | KIMOTO, Masahide
instability waves in the Pacific Ocean
N TEINSARBRICRBELUHRBERENSIERIT
J =i AEFRIBER PIE BR
KAWASAKI, Takao | Role of localized mixing around Kuril Straits in Pacific thermohaline | HASUMI, Hiroyasu
RRAY L MR R circulation
REBE Science Egﬂ;g:d Madden-Julian #RENCHFDERM/NV RICHDS
Graduate School Elanetary =) M2 BB EOEENRICET DR e

of The University
of Tokyo

MIYAKAWA, Tomoki

A Study on the Effects of Convective Momentum Transport Ass-
ociated with Rain Bands within the Madden-Julian Oscillation

TAKAYABU, Yukari N.

HBET L ZRAV —BIERRORTEEXBKIU

P E#T HREINZICEAT MR SHR—

NIWA, Yosuke Numerical study on atmospheric transport and surface source/sink | IMASU, Ryoichi
of carbon dioxide

I BB REVEEAHEHICHOIHBEASOREICET 2R 15 IERE

YAMASHITA, Yosuke

Studies on stratospheric responses to solar 11-year variation

TAKAHASHI, Masaaki

Il T
YOKOYAMA, Chie

REPAFATFHDZVIERZ+S
AKEBELICEIT 2T — SRR

A data analysis study on the atmospheric disturbances associated
with shallow convection over the eastern tropical Pacific

=S8 &
TAKAYABU, Yukari N.
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558 | EDUCATIONAL ACTIVITIES

2009 EE LR GB¥MERN)

crustaceans in the Tamagawa Estuary

[T, g FEH ety EIBEEHE
Graduate School | Department /Division Student Title of thesis Supervisor
#L §¥ %‘E(DDD%;‘%HIC&DZ;?%EM%%(CB@?%E%@B"JE‘T’?{ %ﬁ';f 7-—:
A theoretical study on mesoscale circulations induced by differential “ . .
INOUE, Takako heating of a slope NIINO, Hiroshi
Jv DIV TELDERBE N Y TEHE (Porites sp.) D N
HH Bt METRZAVCEFREDET NE 7=
MATSUDA, Naoya | Reconstruction of ocean environment using trace element of coral | KAWAHATA, Hodaka
skeleton (Porites sp.) collected from Jakarta Bay, Indonesia
& sl AT B BB DR EROBE S 11320 T
l\)iAY ZUMIL. K Structure and characteristics of ocean circulation in intermediate KAWABE ‘M K
HIRERE R} UZUMI, Kento | |auer in the subtropical North Pacific » Masaki
Earth and = HR R AR IE Z TY=T - Nt =y sz=R | .
Eartn anc Sy k| |SOFRMBMIREELEOFEE PL0SBRCBIBEAREN | wm e
. 18.6-year period nodal tide modulation and observations of .
Science NIWA, Takatomo | 1, 1ent mixing in Amukta Pass YASUDA, Ichiro
B ki NanoSIMSZRWckFEIY RS MEADA-MgERAE | 1% 5
TR TAKADA, Mio Al-Mg dating of carbonaceous chondrite by NanoSIMS SANO, Yuiji
Science o &z EENRSEICEFIVIIORT—ILOiEEICET 2 HENAR | 7 &=
YAMAGUCHI, Haruki | A numerical study on micro-scale vortices in a moist convective mixed layer | NIINO, Hiroshi
Bty BIEME - SlEOY S/ BRERFENMFHER
o R EYIRIEZARICHITDHFE L hE
YAMAGUCHI, Yasuhiko | Nitrogen isotopic signatures of amino acids in Eukarya, Bacteria | YOKOYAMA, Yusuke
and Archaea: a novel tool in biogeochemistry
EPRE o DFFDEICHIFDFT NUDLRARRTFRTI7ZU—0D
Biological w2 % A TIF R
Science SHIOZAWA, Ava | £ nctional morphology of the natriuretic peptide family in eel heart TAKEI, Yoshio
SEH B3R FEERIE AT (CBIFDERD D MEFERECEIT DR SEE R
SHIBATA, Naoya | Distributions and speciation of zinc in the Northwestern Pacific Ocean | GAMO, Toshitaka
£% AV RECBIZNBMEEHTEBEEZAV
Chemistry W= 2 BKPOBREFEAR (BR BER 7IVIY) REOSRERFAZE | BE #H
OGURA, Takeshi | Highly precise and simultaneous measurement of dissolved gases | GAMO, Toshitaka
(N5, O,, Ar) in the Indian Ocean
BRANDT | FPLSUFI-#FOEEELECETHHR A HIE
Ao ! Feeding bahavior of the juvenile Japanese sea urchin Strongy- | / -
§$k$ Alicia Toyo locentrotus nudus KAWAMURA, Tomotiko
i e | BREBCBUBNYUTFA OV FREDREL RE —
Graduate School F KAN’II HILKi Growth and development of larval and juvenile Japanese anchovy in IWRATANABE Yoshi
OE $h§ University UKAMICHI, Kinwo | sagami Bay , Yoshiro
of Tokyo o I < % _ o
pw e | BRBCSUBTEMAA T EORKICHET BEBREEINAR | mm ma
.| Comparative ecology on food habits of mesopelagic copepods in .
SANO, Masayoshi Sagami Bay, central Japan NISHIDA, Shuhei
A E| SRR R B Y Salpa fusiformisBZDMEN D EBIZICET BHE SIS fE—
- i | A study on the microbial degradation process of the planktonic | 7> ® =—
SUGIMOTO, Yasunori | +,nicate, Salpa fusiformis, carcasses HAMASAKI, Koji
A —Ep NATVEDIAA T HFRRDLBERF AR 8 B
EE A e O T3 ik 3| L Comparative study on the ecology of O-year old juveniles between .
A’Eé?_iccﬁtir::ﬁ;d ﬁ%ﬁ%ﬂ—?— OCHIAL, Shin-ichito | jooanese sardine and round herring WATANABE, Yoshiro
Life Sciences Bioscience Skt 2T 7YY DREBEREHEIRINEEICER T D5 S A
Feeding ecology and mechanisms in digestion and absorption of -
OMURA, Ayano Manila clam KAWAMURA, Tomohiko
=g oem RF X DIEIFIEDREACED DD 5 FRAEF RN g
=8B R—ER > : ; . RS
TAKABE. Soichi Does elasmobranch gill contribute to ionoregulation: molecular HYoD
» Soichiro | pistochemical analysis 0DO, Susumu
5 IMRETF—5O0A—ZAWT Sy I\ RE2ED =
it - =R
%Eﬁnﬁﬂg o | REICBIT DHHZ rlvﬁlv“:\jz:ﬁ%b ki
» 18KUI0 1 pitterence in feeding behavior of two species of black bass » NODUYUK
LI % BHARRECRE T DY 7T DA E EE R
YAMAUCHI, Azusa | Early life ecology of jack mackerel in Japanese coastal waters WATANABE, Yoshiro
LGy | EREEFVERVCIA DYREROBERAZHICEI DN | mm o
YAMAWA,ll:I Ari Studies on transport environment for eggs and larvae of Japanese YASUDA. Ichi
» ANS8 | sardine (Sardinops melanostictus) using ocean data assimilation model SUDA, Ichiro
FELIPE 4 OV AROEEE IS T HRERSEDRR —
H d, F Exploring effective management strategies to recover the Japanese - .
urtado Ferro | gardine stock from depletion SHIRAKIHARA, Kunio
i BAREY | an e BTBRICHIDY O STEEMBHOTRICOVT —
EllpSical Natural " Surface and subsurface currents in the spawning field of the B =
Frontier gm’(‘j’g’;me”tm IGUCHI, Chizuru | gergestid Shrimp, Sergia lucens, in the northern end of Suruga Bay | MICHIDA, Yutaka
Sciences - — ) N "
SE)TOEICES T2 THREREORMEDS LU .
SHBE—E | BE#LEENICET A NS TXFA
IMAMURAYoichiro | Food sources and purification ability of dominant decapods | KOJIMA, Shigeaki
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#BE;E58) | EDUCATIONAL ACTIVITIES

[hiEse s gK FEH ety EFIBEEHE
Graduate School | Department /Division Student Title of thesis Supervisor
BN BAE | SBEICERIGEE DPseudomonasBMED DB S EL LORR | KB —&
INOMATA, Kentaro | Isolation and phylogenetic analysis of marine Pseudomonas KOGURE, Kazuhiro
sp g | E0SEORREORRICIDARBEOEL —
Influence on coastal environment by the construction of a =
INOUE, Tomoya breakwater in Kamaishi Bay MICHIDA, Yutaka
BH &7 *HeZ b —Y—& LTS ERBEEREOWER £8 &8
KAMEDA, Ayano | Studies on deep sea circulation using °He tracer SANO, Yuji
B[ A ICBF DD FFAnguilla japonicaDETEE &
A #E BERMETREMICET DR HEE
KIMURA, Shogo | Life history and otolith microchemistory of the Japanese eel | ARAI, Takaomi
Anguilla japonica in the Ooi River Shizuoka Prefecture, Japan
KOKUBU. Yutaka SA:aef;s(t)gr:atlon of the amount of macrophyte detritusdeposited on the KOMATSU. Teruhisa
L Characterization of low-molecular weight dissolved organic matter H= X
KURODA, Kosuke | i seawater OGAWA, Hiroshi
BSARSNTEZAVCEFCSTSE (1) O _
SR g EYMIRIEZRERICE T AR I\ TT
MASE, Akira Biogeochemical cycle of iron(Il) in the ocean by using an in-situ | OBATA, Hajime
autoanalyzer.
AR 85 FHYVITYSIDIREITEICE T D IRTHFENTE IRERIR =i =2
Three-dimensional analysis on diving behavior of northern elephant = .
MATSUMURA, Moe | seais and their environmental preference MIYAZAKI, Nobuyuki
= RENEMBREICE D ERERERIE OBR LSS ||
=EXE sn - ) (rAITES
. allow subbottom structures of the eastern Sagami Bay obtained
MISAWA, Ayanori by seismic reflection surveys TOKUYAMA, Hidekazu
HEGREEICH#SAGE EFENo0OYI0O (Thunnus orientalis)
BEASRE | OUBRERICRETRE R GRS
MIZOROGI, Nao | Effects of temperature increases on survival of early development of | KIMURA, Shingo
e e AT Pacific bluefin tuna in relation to global warming
RARKZF b NIRRT N <~ A5 —
P i BRI Natural SAR (GRBEOL—%) ZRIALEVYE—MEYYVIICELD
i i | BB FRIvEVIEDREE IV B R
Graduate School | Frontier Environmental | E7 BAEZ Y LU L
of The University | Sciences Studies MOURI, Akihiko | Developing a method to map distribution of tidal flat by satellite | KOMATSU, Teruhisa
of Tokyo remote sensing with SAR (Synthesized Aperture Rader) imagery
FE - \ERESEERUIL Y 7 F ESEHORKIELEIC
HhEF 4 ERIDEREEANYDISIVIDYEARLEICET HHR IS XA
NAKANO, Yu The early developmental stage of the hydrothermal-vent gastropod | KOJIMA, Shigeaki
Oenopota ogasawarana
oyl 3Es BERSZRAVCKEBROBREMEEDEEEDRE T —

NAKAYAMA, Yosuke

Evaluation of the accuracy of fisheries stock assessment using catch
statistics

HIRAMATSU, Kazuhiko

EA ERF
OKAMOTO, Ayako

BAEICBIT2ARMALEYOEIRICES I DMEHEDEN
Bacterial community analysis in relation to biological transformation
of organic sulfur compounds in the Southern Ocean

AE —FK
KOGURE, Kazuhiro

BB KIY Y IDAREBLUEROBETRLICSADHE

IV 7 =)
IV 2 ) Effects of acidified seawater on calcification and trace elements of JNIME #8555
OZAKI, Saori coral skeletons KAWAHATA, Hodaka
FR—=YIBICHBITDZENEE L ENeogloboquadrina pachy-
derma’Z FIV\IREEH (STR71E, MIS Be,11) OIBFREZED
ek BAT ;Eejzf surface environmental changes during the recent three ]
SO, D warming periods (Holocene, MIS5e, 11) in the Sea of Okhotsk: KAWAHATA, Hodaka
Constrains from environmental proxies of planktonic foraminifera
(Neogloboquadrina pachyderma)
BHEE - BECBIFBZRAFTAUDHHERIBEERADEF
L BA The relationship between distribution and environmental factors, | B/RER Bl

SHIBATA, Naoto

and temporal change in distribution of finless porpoise in Ariake
Sound and Tachibana Bay

SHIRAKIHARA, Kunio

IERE T —57ZRAVCBERILERCHID

A T A H = (=
B | IR SR = =
» IPpel Research on energy budget of marine mammals using accelerometers  NODUYUKI
REVEMBREICELD _
ahi & BEEF NS TDRNILEEIEER DB SIS B F—
TANIOKA, Kei Geological structures of mud volcanoes and the surrounding basin | ASHI, Juichiro
in the Kumano Trough by seismic reflection survey
EMRRIRT I T4 MRV B S/ SratE DR &
> oD L xr /4 ol =
B8 ZfF Eﬁﬂgﬁffiﬂf%gr?iz tical method for ®’Sr/®°Sr ratio in % 57
TOYOSHIMA, Kosaku P v SANO, Yuji

biogenic apatite: attempt to palaeoenvironmental reconstruction
over Phanerozoic time
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558 | EDUCATIONAL ACTIVITIES

2009F E iR (Bl

[T, g FEH ety EIBEEHE
Graduate School | Department /Division Student Title of thesis Supervisor
MIRRER}Z EETE/RICRE T D BRI o=
R = EES N
Earth and ITO’ Tl A numerical study on dust devils NIINO. Hiroshi
Planetary Science o AU » Hiroshi
AR T OSBRI S ERZRNICU _
BER A RAET | BEFOMECIDERBESETE XKH &
Science Skl SUGIMOTO, Kugako | Dynamics and bacterial controls of transparent exopolymer particles | NAGATA, Toshi
Biological in marine coastal environments
Science & KEEERICHIDERYBEDORERCAENT X
= i X | p - S )
MAKI. Kou Sézzyitéﬁéoplc analyses of organic matter dynamics in aquatic NAGATA, Toshi
)| = HEBRACHIFDU T IOWHREREICEAT DR SaA AN
N Study on the early life ecology of Japanese Turban Snail Turbo 4 =
HAYAKAWA, Jun | ornutus at Nagai in Sagami Bay KAWAMURA, Tomohiko
HAMDY. AMEIEEEEE 3 BOSHNEE. e 57l
Shabaka B9 DA IVE HBR
Studies on dynamics, morphology and distribution of three seagrass | KOMATSU, Teruhisa
Soha species in Funakoshi Bay, northeast Honshu Island, Japan
ERE & MIMUEXBINCBIFDROZX/NEDEFELICET DR BE BE
1IDA, Midori Life history of Sicyopterus japonicus in the Ota River, Wakayama, Japan | TSUKAMOTO, Katsumi
:E_[:¥ i?TE 91%717)(333:07 I\“J/D‘X@ﬁ?ikﬁﬁ}](il%ﬁ?%ﬁﬁ% Ell%j 1§Z
s FEE A study on swimming behavior of hammerhead sharks and = !
KAWATSU, Shizuka shortspine spurdogs MIYAZAKI, Nobuyuki
== | Diving behaviour of Amazonian manatees after releasing into the 2= )
KIKUCHI, Mumi Cuieiras River MIYAZAKI, Nobuyuki
== REXREICHEDDIABRT DEHDHESHHBIZCET DR At S
Yy EEE Ak f O T s K E] = — . . | Studies on larval dispersal processes of large abalone in relation to .
i;é* AEé_r?i;:éLErSrEZ_nd g::ﬁ%ﬂ; MIYAKE, Yoichi | gsiaplishment of harvest refugia KIMURA, Shingo
Graduate School | Life Sciences Bioscience FHMEERBROSERME S EYMIRICET 0 FEGFM.
of The University =A HE F BB HOBR TS FE EF
of Tokyo MIYAMOTO, Hiroomi | Molecular and morphological studies on the diversity and bio- | NISHIDA, Shuhei
geography of pelagic chaetognaths
MR ANV TORAFEZRAVC, BNTSVIRYT
S I W—LICHETHEFHAEEERREOEEICRET MR SIS =
Dynamics of major phylogenetic groups of marine bacteria in i i "
TABA, YU response to phytoplankton blooms, as revealed by novel single-cell HAMASAKI, Koji
based technique
FAOIIFICBIFBDRARTEH—TEFRDIEEIRE
Pk BETF 1B VINTBERIVEYDE(LICET 5 Zll hHD
TANDO, Yukiko | Studies on the origin of the hypothalamus-pituitary endocrine axis | KUBOKAWA, Kaoru
and the evolution of glycoprotein hormones in amphioxus
BRHKRICBIFDUFFOEELRICET D
A — BIREEZHIRR BA BE
YOKOUCH]I, Kazuki | Studies on phenotypic plasticity in catadromous life-histories of | TSUKAMOTO, Katsumi
Japanese eel in the Hamana Lake system, Japan
A A DAL KRESEEBICHITD B
R EF FOUVERXEDRE =5 52
KOITO, Tomoko | The role of taurine transporter in detoxification of hydrogen sulfide | MIYAZAKI, Nobuyuki
eET BARBES in deep-sea mussels
RlA# Nawal = BAQIBATHARMICHKETD _
gggﬂgres Studies IR RF FHIZHX (Caretta caretta) DFEKITEHNCEET D =iF gz
NARAZAKI, Tomoko | Diving behavior of loggerhead turtles, Caretta caretta, migrating to | MIYAZAKI, Nobuyuki
the northern Pacific coast of Japan
SYAIZWAN, | YU—Y7HEDIY VI O—TERRICHBIIDEBEOESH = 22
Zahmir Bin Mobility of trace elements in the mangrove ecosystem of Peninsular =l 15 .
Zulkifli Malaysia MIYAZAKI, Nobuyuki
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FE | BUDGET

2009FETHE

Budget in FY2009

RERATLHMA L 2—
CCSR

- EBEERME (AMEBEZR)

Subsidies for Management Expenses (Expenses expext Personal)
- SEfEE

External Funds

REEEE
1181,5885M(8.7%)
Expenses for

University Management

s
1,330/AM(1.0%)

Endowment for Research

ZEERAE
11&2,2045M(83.8%)

Funds for Contract Research

133,912 FM(100%)

BEEEE %ﬁﬁﬁ%‘ﬂﬁj
4,725 58 (3.5%) 2,883FM((2.1%)

Expenses for / Grants in-Aid for -
Special Education and Research  Scientific Research
/

RIRR B E
35074 (29.6%)
Grand-in-Aid for JSPS Fellows

83275M(70.49
Young Scientists

BEMEEHENEAER  The details of Grants-in-Aid for Scientific Research

Funds for Joint Research

BEMAER

ORI
- EBEERME (AMEZR)

Subsidies for Management Expenses (Expenses expext Personal)

- SEvEE
External Funds

REEEE BiE —— HERRE
43,1 155M(28.3%) 2,9005M(1.9%) 16575M(0.1%)
Expenses for Endowment for Research Funds for

University Management Joint Research

¥8%8  Total Amount 152,589 AH(100%)

KSTEEEE
2%18155H04€@

MEMREMEE

613,8655M(41.8%) 2 ,72973F'E|(136%)

Expenses for SpeQaI/IEducatlon and Research Grants-in-Aid for Scientific Research Funds for Contract Research
-
-
- _—

WEEEE ERIAR AHFHR

5,97075FEJ@.3%) 2{89,2505M(45.8%) 112591 AM(16.6%) e

Scientific Research on Priority Areas Scientific Research Young Scientists Grand-in-Aid fol

_—

JSPS Fellows

BEMAEEMBIEAER  The details of Grants-in-Aid for Scientific Research

TR 2T PR AIBAZF AR 25 el
1{85,626 5M(24.5%) 680AM(1.1%) 487M(0.1%)
Scientific Research on Challenging Exploratory Grand-in-Aid for
innovative Areas Research Encouragement of Scientists
SN ALITE2UEEBELTOET
Round a number to one demtcal place.
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iftZi=<is | PUBLICATION LIST Jeio)\hy=t\h K

2009  cimate science

Physical Oceanography
Chemical Oceanography
Ocean Floor Geoscience
Marine Ecosystem Dynamics
Marine Bioscience

Living Marine Resources
Multiple Field Marine Science

HADEEP
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Az #E | PUBLICATION LIST 2009

Climate Science

Abe 0., Agata S., Morimoto M., Abe M., Yoshimura K., Hiyama T. and Yoshida N.: A 6.5-year continuous record of sea surface
salinity and seawater isotopic composition at Harbor of Ishigaki Island, southwest Japan. Isotopes in Environmental and
Health Studies, 45, 247-258, 2009.

Akiyoshi H., Zhou L.B., Yamashita Y., Sakamoto K., Yoshiki M., Nagashima T., Takahashi M., Kurokawa J., Takigawa M. and
Imamura T.: A CCM simulation of the breakup of the Antarctic polar vortex in the years 1980-2004 under the CCMVal
scenarios. Journal of Geophysical Research, 114, DO3103, 2009.

Aonashi K., Awaka J., Hirose M., Kozu T., Kubota T., Liu G., Shige S., Kida S., Seto S., Takahashi N. and Takayabu Y.N.:
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