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The role of the Atmosphere and Ocean Research Institute at the University of Tokyo

RRBFMEANIE. 2010F(CBFMTAT (1962F5%1L) EXUES X T LR
2— (1991FEKI) A LTSN E U KRB B O BHEEATDIBEXE
EIXHZ XL BEVBFICEEZIEMICEAT 2B AL ERNMREHETSEEHIC,
HIKIRIEDOEENRCEmDEL. BFEENMFHEDTELE. NBEAGBDOFRICES
TEELRBEOBRRICOEY IMEEREALTVWEY, - KRBERZICEDSS
EDMEED-HDOERFIA - LEMEISE LT AFT (#F +2/3X) EMBEEARBFME L 42— (EFEX
REHT) (CHWTHRRERDIMEIER - Hgs. REUMRREZRETIEEHIC BFMEHEEBOMBE 528
OF AT BB & FHEAl AW -EREFA - ARAMRECE - EEL. EROAREBERFEXETEIILE
BIELTVWET, 5121, KERMEPHE 4L 7O IV MARO#ELE 2B L T R OATEERFEHEOIEF
MREDERICHENEANTOET,

HIKER LB AR L. EMEREDE T KEEREDRDEE 4L IRRIEMBEA BEEEL. Zh S DIIE
RPBPNEP A ERRBERRTORA-IREBZENIETETEEDI OBARICE STV E T, REMWHP OEEAH
(A4 L CIRTE L 2RSS T 2/0 213 KRB FEMBEH LR ICHT I+ 2L BRI EHHTEETH
V. ERREOEBEREEH IS KOBZHHBICEDWEARDETIDVLEEINTVET,

EFEXEROERAFRBEFME L 23 20NEORIL M A K FFMEBIC I TRBNEHELZTELL
P BEEOHREDLEELT2018F2ARICH LV MIRERRET AP BRI LE L. SELEXBOBFEERERD
AL AMICRBE LRI EEDIC RAFRBEEERDBAICE -FEN 7 — VR IARIRELTORELBIEL
TWET, I5IC5HEIE HBDORKEMEIMAE L THREEEL . RIFKDAMBRF LB T=REMBOER - KE
ICERLVWEEZTVET,

SRELBHDITE -CHHEBYETLS. BEEVELEFET,

The Atmosphere and Ocean Research Institute was founded through the merger of the Ocean Research Institute (founded in 1962)
and the Center for Climate System Research (founded in 1991) in 2010. The institute promotes a variety of basic research on the
structure and dynamics of the ocean and atmosphere, which cover the surface of the Earth, as well as the organisms that live in
marine environments. The institute also develops research leading to progress in solving important issues for the survival of humans
and the biosphere, such as global environmental fluctuations, biological evolution and changes in marine biological communities.
In addition, as a joint usage/research center for scholars across Japan engaged in ocean and atmospheric sciences, this institute
(Kashiwa campus) and the International Coastal Research Center, AORI (Ilwate Prefecture, Otsuchi), provide the most advanced
research facilities and equipment in the world and a fully enhanced research environment. The institute also plans and operates a
joint usage/research center that utilizes the two research vessels “Hakuho Maru” and “Shinsei Maru”™ of the Japan Agency
for Marine-Earth Science and Technology (JAMSTEC), and aims to be the global leader in atmosphere and ocean sciences.
Furthermore, through the promotion of graduate school education and various research projects, efforts are made to train young
researchers who will represent the next generation of atmosphere and ocean scientists.

A variety of global environmental issues are surfacing, such as global warming, ocean acidification, a drop in biodiversity and a
reduction in aquatic resources, and responding to these issues is becoming urgent. At the same time, our role at the Atmosphere
and Ocean Research Institute is becoming clearer and more important. In order to respond to these multiple problems that are
variously manifesting over the long term and in a combined manner, it is very important to fully understand the global environment
and marine biological communities. Consequently, in addition to the accumulation of findings from basic research, it is necessary to
design policies based on current scientific results.

The International Coastal Research Center (AORI) in lwate Prefecture, Otsuchi experienced destructive damage from the 2011
Great East Japan Earthquake, but with the assistance of all colleagues a new experimental research building and dormitory were
completed at the end of February 2018. In the future, the center aims to continue to comprehensively record the changes to the
marine ecosystems following the earthquake disaster, as well as developing as a center for multidisciplinary fieldwork towards
understanding coastal marine ecosystems. Furthermore, the center will evolve towards functioning as a base for shaping the future
of the region, and will contribute to the revitalization and development of the Sanriku region through training the young people who
would lead the next generation.

We humbly request your continuing support and cooperation for these future plans and ambitions.

RRASATTLHEF -FE S+ HNE
Director of AORI KAWAMURA, Tomohiko

2 o 2 1 ATMOSPHERE AND OCEAN RESEARCH INSTITUTE CATALOG

THE UNIVERSITY OF TOKYO



AN

A% | HISTORY

as of April 1, 2021

1958. 1 l BABAEZREBARKEZSDEZ TCEBERAMENK
AICDOWTHARMSEICES
The Oceanographic Society of Japan and the Society
of Fisheries Sciences jointly proposed establishment
of the Ocean Research Institute.

4 I BAZMSHCSVTHERERBINEZLEHR
Resolution on establishment of the Ocean Research
Institute adopted by the Science Council of Japan.

8 I HMEHMBESICSIZIERICEDE, XHEICAHBET
BENEHTHIE. IFEHRMTRESVNEAREICE
Mo, XEE . B AEMERBES ICHSVWTRELR
et
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.

1962. 4 W BEMER. REKZICHE. BEMIEIF. BRUETE
BB, AR, BB
ORI, the University of Tokyo, established. Ocean
Circulation and Marine Geology groups established,
and plans for research vessels formulated.

1963. 4 [ EEMAEPY. 772U b EBPIEE
Fish Population Dynamics and Marine Planktology
groups established.

6 | MEMATABT
Original R/V Tansei Maru commissioned.

1964. 4 | BEERLFEM. BEEMEERTMRE
Marine Inorganic Chemistry and Physiology groups
established.

1965. 4 || BRMIESF. EREMIFIRE
Submarine Geophysics and Biology of Fisheries
Resources groups established.

4 N EEKKEM. EEMEMPIHRE
Dynamic Marine Meteorology and Marine
Microbiology groups established.

1967. 3 || ARMABRAET
Original R/V Hakuho Maru commissioned.

1966.

6 N EEELFIPIRE
Marine Biochemistry group established.

1968. 4 N AEATEHFIHEE
Behavior, Ecology, and Observations Systems group
established.

1970. 4 N BFEEMEESPIRE
Benthos group established.

1972. 5 || EERELFIHRE
Fisheries Environmental Oceanography group
established.

1973. 4 || AiEEEBME L 2 —RE

Otsuchi Marine Research Center established.

1975. 4 [ KEEESHERIIRE

Ocean Floor Geotectonics group established.

1982.10 [ REFAMA (469t 1995 FMIRERIC L1 606t) BT
Replacement R/V Tansei Maru commissioned.

1988. 4 l AAZMIREKASAKXRFARICLNA L RRXITEED
PR R A

Cooperative research with Indonesia initiated through
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1989.

1990.

1991.

1992.

1993.

1994.

1997.

1999.

2000.

the Core University Program of the Japan Society for
the Promotion of Science.

3 [ Al EHSEHC
f=bhhi:
The Geodesy Council stated a need for planning a
research organization focused on the climate system.

SRS AT LR AHIOEMR] »5

5 0 ABRAKH (39911 BT
Replacement R/V Hakuho Maru commissioned.

7 D N EBREBCHIOISLARICLIESRE (7
STRFEEMIBESDE LHIRRIBETEOME) | R
EFshiz

“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.

6 N BEASTEMFHAERE
Molecular Marine Biology group established.

12 D #H7RTVILARICEIESREEHETIHIC. ®BR
AZILLEERFAEBRE VTRIES X T LR 42—
PEEBEIND LT
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 finali-
zed as an institute for national collaboration.

4 | REARBEZHICKESZXT LR L 2— L HEHFED
B
The Center’s preparation office opened in the Faculty
of Science at the University of Tokyo.

HRAZRIE ST LRR L 2— P52 BFOMRILFAZ

HoTHEBEIN, RRAFEFR7SETHEE. BHR10F
(20015 3A31H: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).

10 N SRS (FO—/NIVEIES) 2558 (1996 F9HE
The Endowed Research Division (Global Climatology)
was established (Active until September 1996).

2 [ RIESZATFLMR L 2—EY) (F1HITEE31m2) ER
XE5i54-6-11C5H. Bz
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).

3 [ SUESRTLERR 22— 210 TE302meh Serk
The building at the center was expanded (Second con-
struction: 302 m?2).

6 N BEMFERLARMAR t 2—%E
Center for International Cooperation established.

4 [ EMEEHA (FO-NIVRIEZESF) #5358 (20004£3
Rig)
The Endowed Research Division (Global Climate Varia-
bility) was established (Active until March 2000).

3 [ AERETEr TTh N/
External Evaluation was performed.

3 [| FMRIBFIZHET
The Endowed Research Division was closed.

4 | 1658PI%6RPN6H B ICUHE, BFREMR £ 2—&B
ORI internally reconstituted into six research depart-
ments and three research centers, including the newly-
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0 ASiEEMER (AORI)

[

SUEV AT LR 2— (CCSR) W BHEMZERR (ORI) ]

2001.

2003.

2004.

2005.

2006.

2008.

2009.

2010.

2010.

H

4

3

4

"

w

established Center for Environmental Research.

RUES AT LR 42— (B21HK) » 6HELBHEL -
THE. BBR10%F (20114£3A31RiZ)

The Center for Climate System Research (2nd gene-
ration) was established with 6 research sections
(Active until March 2011).

FEEAIRBIZARR - BEREY T -XEE
Graduate School of Frontier Sciences, Sub-division of
Marine Environmental Studies established.

AR BME L 2—2ERARBEME L 2—1CH
ENE |

Otsuchi Marine Research Center reorganized and
renamed the International Coastal Research Center.

ELAZEMEUCE) B RKEEARTREOLE
Z—DUEDELTRIEV AT LR 2—DEL N
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).

BRAZOEMKZENMEICHE, REKXFZEERER
DER. EEHREtUE

BFRBEME L 42— RBBEZATLRAR L 2—(C
e

MEMREARVCERAIP BIALTERENBEMERERE
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).

XN ZBERER (FERAHHANES-5) N Eéx
The Center moved to the General Research Building in
the Kashiwa Campus (Kashiwanoha, Kashiwa, Chiba).

AR AR TR ER OABEAICHFVERREFSH
WEFHB. ZOTICSODEREELIODOMEHB L HF
DORDEBAREBEZI-IEFHIICEE

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.

BEMTEE N BF<EMEREF>RE
Marine Research Linkage group <Biosphere Envir-
onment> established.

SEBRRM L TThh 7=
External Evaluation was performed.

BETIATOAEHLT RE
Ocean Alliance Linkage group established.

SRBHEV AT LR 2 —ELE
Center for Advanced Marine Research was abolished.

R v/ N ZEASH
Nakano Campus was closed.

HF v ER
ORI moved to a new building in Kashiwa Campus.

SUESZAT LR 2—EOME IV EB O KR A
ORI made major reorganizations along with integration
with CCSR.

2011.

2012.

2013.

2013.

2014.

2014.

2016.

2017.

2018.

2018.

2021.

B 63BP T IR S X T LT R (3HPT) LilBHEER X

TLERRR (3EBFT) (CHBECE

Six research departments were rearranged into two
research divisions, the Division of Ocean-Earth System
Science and the Division of Marine Life Science, both
of which include three departments.

§ BENZERERMR . 2—cERESERE L 2—

[l

The Center for International Cooperation was
reorganized and renamed as the Center for
International Collaboration.

N SRR EE C B R AR ESHEL LR AL

FMRZE#EL 24— MEMBLE L 2—45E
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 | BERERERBIRFLR L 24— AL KRB

HMRERYERE
WIKRBEZEME L Z2— 2 H/ICKEBL. SRR
1R EHE SRR, 3t 2—DFFITiREREA

ORI 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 three
Research Centers including the newly-established
Center for Earth Surface System Dynamics.

B £FEFIA - £EMERH R E LTERA

AORI was authorized as a “Joint Usage/Research Center”.

3 B HEAKREKICLY, BRARBEME L 2— DRI

BREWHE

The Great East Japan Earthquake gave a serious
damage to the facilities of the International Coastal
Research Center.

4 | ERARBEMR L 41— ENERBEN Y RE

1 0 FIHRMAS

10

H

International Coastal Research Center, Coastal
Ecosystem Restoration Section established.

B

R/V Tansei Maru retired.

N Rt e RATMRMAEL (1,629 1) 3%

R/V Shinsei Maru commissioned.

B SAEEFEs fThh

External Evaluation was performed.

I =REEREBTIMR L 2—&E

Analytical Center for Environmental Study established.

I H=EHMARHH RE

Science-Society Interaction Research Section
established.

B B FEMREE RV ESBEMRLH HE

Division of Integrated Ocean Research and Social
Interaction Research Section established.

I ERAFRBEME L 2—MRERERVULRF AH

REBARET
International Coastal Research Center, Laboratory and
Guest House Completed.

4 | ERARBEMR L 2-ARBERRZLEH KB

[

International Coastal Research Center, Coastal Marine
and Social Science Section established.

B SEBsrEs TN

External Evaluation was performed.
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Organization of AORI
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Cooperative

1o

Research Vessel Schedule Planning Committee

Cooperative

Laboratory Research Support Committee
Climate Modeling Research Committee

Interdisciplinary Collaborative Research Com-
mittee

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

Climate Variability Research, Comprehensive
Climate Data Analysis, Climate and Hydrolo-
gy Research

Ocean Circulation, Dynamic Marine Meteorolo-
gy, Ocean Variability Dynamics

Marine Inorganic Chemistry, Marine Biogeo-
chemistry, Marine Analytical Chemistry

Marine Geology, Submarine Geophysics,
Ocean Floor Environments

Marine Planktology, Marine Microbiology,
Marine Benthology

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,
Science-Society Interaction Research, Social
Interaction Research Section

Coastal Ecosystem, Coastal Conservation,
Coastal Ecosystem Restoration, Coastal
Marine and Social Science, Regional Linkage

International Scientific Planning, International
Advanced Research, International Research
Cooperation

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

Environmental Analysis, Environmental Geo-
chemistry

International Coastal Research Center Coop-
erative Research Facility

Computer Facility, Radioisotope Laboratory, Aquar-
ium Facility, Electron Microscopy Facility, Molecu-
lar Biology Laboratories, Advanced Clean Analyti-
cal Facility, Geophysical and Environmental Fluid
Dynamics Laboratory, Sample Preparation Labora-
tory for Earth Science, Clean Geochemistry Labo-
ratory, Laboratory for Cultivation of Microalgae and
Bacteria, Low-Temperature Facilities, Sample and
Specimen Storage Facilities, Liquid Nitrogen
Supply Facility, Accelerator Mass Spectrometer

Ocean Observation Warehouse

[ JPublic Relations Office, Environmental Safety Office, Computer and Network Management

—_JGeneral Affairs Team, International Affairs and Research Promotion Team, Library Team
+{ JFinance Team, Accounting and Procurement Team, External Fund Management Team,

—{_JInternational Coastal Research Center Steering Committee, Center for International Collabo-
ration Steering Committee, Center for Earth Surface System Dynamics Steering Committee,

Research Research Vessel Instruments and Equipment Research
Vessel Steering Committee Steering
Committee Committee
I ]
I
s Department of Climate System Modeling -
) _ | Research || Division of fﬂ P y &
Council Divisions Climate
System
Research '{ ] Department of Climate Variability Research---
Division of | 1) Department of Physical Oceanography--+--
| | Ocean-Earth | ]
System ] Department of Chemical Oceanography:---
Science
'{ ] Department of Ocean Floor Geoscience:-*
. —{_] Department of Marine Ecosystems Dynamics: -
L DIVI‘SIon_Of L
g/lgrelggeLlfe ] Department of Marine Bioscience -+«
{ | Department of Living Marine Resources -+
Division of
B L1 (Y= 2= (=T N
Faculty Ocean
Meeting Research
—{_]International Coastal Research Center-....
|| Research
Centers
] Center for International Collaboration -+----
—{ ] Center for Earth Surface System Dynamics ---
L{ " JAnalytical Center for Environmental Study ---
Cooperative Center for —_ ] Coastal Research Support Section ---------
[ | Research [T | Cooperative
Supporting Research JLaboratory Research Support Section---+-
Organization Promotion
H_ JField Research Support Section ««««+-+--+-
—{_ICenter for Cruise Coordination
Common
L{ Research — ]Library, Auditorium, Conference Room, Lecture Room, Seminar Room
Research Facilities
Supporting
[ Offi h -
ices Office, Intellectual Property Office
Research E: Shinsei Maru
+— Vessels
(in cooperation Hakuho Maru
with JAMSTEC)
|| Administra- Faciliti d Saf M T
tion Office acilities and Safety Management Team
{ Joffice for International Coastal Research Center
| Committees

Analytical Center for Environmental Study Steering Committee, Center for Cooperative
Research Promotion Steering Committee, International Cooperation Committee, Public Rela-
tions Committee, Library Committee, Information Security Committee, Computer Lab and
Network Steering Committee, Computer Emergency Response Team, Examination Committee
for Information Ethics, Welfare Committee, Hygiene Health Committee, Life Science Commit-
tee, Budget Committee, External Budgetary Review Committee, Future Plan Committee, Eval-
uation Committee, Facilities Planning Committee, Research Vessel Committee, Frontier
Sciences Linkage Committee, Education Committee, Ocean Alliance Committee, Internation-
al Coastal Research Center Reconstruction Committee, Alumni Directory Committee

L[ ] Steering Committee for Uchida Ocean Science Scholarship

2021
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as of April 1, 2021

R

Conference Committee

# 5
Outside the
University

% K
Inside the
University

LBEARFRFRAKER LR

Graduate School of Fisheries Sciences and Faculty of Fisheries, Hokkaido University
B KRR AT

Institute of Low Temperature Science, Hokkaido University
RRIEAFMERTFR

School of Materials and Chemical Technology, Tokyo Institute of Technology
SRAFIRARBHIREME L 2—

Institute of Nature and Environmental Technology, Kanazawa University
REIARF KRR TFAATTHR

Graduate School of Engineering, Kyoto University
RIEXRFAFRIBFARER

Graduate School of Science, Tohoku University

MRS

Japan Agency for Marine-Earth Sciences and Technology

KEME - BEHAE

Research Management Department, Japan Fisheries Research and Education Agency

RRAF
The University of Tokyo

HRAZAFEREFZ AR

Graduate School of Science, The University of Tokyo
RRAFAFREZEGRZMER

Graduate School of Agricultural and Life Sciences, The University of Tokyo
RRAFAFRRF R AR B2

Graduate School of Frontier Sciences, The University of Tokyo
RRAFHWEMER

Earthquake Research Institute, The University of Tokyo
RRAFRRBFEMER

Atmosphere and Ocean Research Institute, The University of Tokyo
RRERAFARRBFEMRER

Atmosphere and Ocean Research Institute, The University of Tokyo
RRARERQBEMER

Atmosphere and Ocean Research Institute, The University of Tokyo

MERAEFHRAEERRS

Cooperative Research Vessel Steering Committee

6]

Professor

%

Professor
RS

Project Professor
6]

Professor

%

Professor

EYE

Professor

HE

Executive Director
b

Executive Director
BE-RIFER
Managing Director,
Executive Vice President
%

Professor

EXE

Professor

6]

Professor

s

Director

i

Director

EIFfi &

Vice Director
I

Vice Director

wE 2

WATANUKI, Yutaka
LR BEA

EBUCHI, Naoto

HH #5A

YOSHIDA, Naohiro
NAGAO, Seiya

=7HE 5

MIKADA, Hitoshi
BiR B
HAYASAKA, Tadahiro
IS 62

KAWANO, Takeshi
FH &

NAKATA, Kaoru

EiE IEA

SAITO, Nobuhito
AL®E £z

HIBIYA, Toshiyuki

# FHie

USHIO, Hideki

HO &

DEGUCHI, Atsushi
&7 2R

SATAKE, Kenji

AR M
KAWAMURA, Tomohiko
= &

TAKAYABU, Yukari N.
KET

HYODO, Susumu

% 5
Outside the
University

¥ KN
Inside the
University

bmE K2R AR MR

Institute of Low Temperature Science, Hokkaido University
FERZAZREZMER

Graduate School of Science, Chiba University

FREE AP AR R L X)L F — P

Department of Marine Resources and Energy, Tokyo University of Marine Science and
Technology

BEIREARFKEF

Faculty of Fisheries, Kagoshima University

[RTHWIKIRIE - BFED

Global Environment and Marine Department, Japan Meteorological Agency

KT - BB KE BRI 7P & 32 8B

Management Department, Fisheries Resources Institute, Japan Fisheries Research and
Education Agency
BHEMEREEEHIRIRIENPTEEEMRBEVEM R L 42—

Research Institute for Global Change, Marine Biodiversity and Environmental Assessment
Research Center, JAMSTEC

TR R R AR I M R A LR P

Research Institute for Marine Geodynamics, JAMSTEC

RRRERQBEMER

Atmosphere and Ocean Research Institute, The University of Tokyo
RRAFARRBHEMER

Atmosphere and Ocean Research Institute, The University of Tokyo
RRAFARRBEMRR

Atmosphere and Ocean Research Institute, The University of Tokyo
RRARFERQBEMER

Atmosphere and Ocean Research Institute, The University of Tokyo
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Professor
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Professor
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Professor
BERIRRE
Director,Marine Division
BESR
Director, Shiogama
Branch

tra—-R

Director

EIES
Director-General

i
Director
6]
Professor
6]
Professor
e
Professor

AE BE—HB
OHSHIMA, Keiichiro
{5k Fj

SATO, Toshinori

TE AfE
SHIMOJIMA, Kiminori
LA =T
YAMAMOTO, Tomoko
N E

KOIDE, Hiroshi

G Rk

SUGISAKI, Hiroya
Ea =Al

FUJIKURA, Katsunori
AN F—
KODAIRA, Shuichi
AR M
KAWAMURA, Tomohiko
EHH

TSUDA, Atsushi

HEF BT

OKINO, Kyoko
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OBATA, Hajime
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Cooperative Research Steering Committee
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Outside the
University

EE K FAZ R ERRIER 2 7R

Faculty of Env.Earth Science, Hokkaido University
BBAF#HTEMEMRT L 2—

Tropical Biosphere Research Center, University of the Ryukyus
[RTRARMENRIE - IRIBHATLER

Department of Climate and Geochemistry Research, Meteorological Research Institute
BFMER BB HM AR RIS ITHZR

Institute for Extra-cutting-edge Science and Technology Avant-garde Research, Kochi
Institute for Core Sample Research,JAMSTEC

RRAFARBFEMER

Atmosphere and Ocean Research Institute, The University of Tokyo
RRERAFARBEMAEHN

Atmosphere and Ocean Research Institute, The University of Tokyo
RRAFERQBEMER

Atmosphere and Ocean Research Institute, The University of Tokyo
RRAFARBHEMER

Atmosphere and Ocean Research Institute, The University of Tokyo
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Inside the
University

ESEE

Professor
tra2-K
Director
=R

Head
MEFRE
Director

FhiE

Director
RS

Vice Director
%
Professor

iz

Professor

/AR SR

SUZUKI, Koji

G S8
MATSUZAKI, Goro
8 g2

TSUJINO, Hiroyuki
Al R
ISHIKAWA, Tsuyoshi

AR HE
KAWAMURA, Tomohiko
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TAKAYABU, Yukari. N
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KAWAHATA, Hodaka
HEIL thE
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ERAR (KRBFEHMEMR)

Past Directors (AORI)

Bt 4-F (REVATLHE LY 4-)
Past Directors (CCSR)

LEHR

Professors Emeritus

2010.41-2011.3.31  PGH BE
NISHIDA, Mutsumi

2011.41-2015.3.31  HEH &
NIINO, Hiroshi

2015.4.1-2019.3.31  2MH %
TSUDA, Atsushi

2019.4.1- AR HEZ

KAWAMURA, Tomohiko

1991.4.1 - 1994.9.30 #AEF KER
MATSUNO, Taro

1994.10.1-2004.3.31 {¥ FAIE
SUMI, Akimasa

2004.41-2010.3.31 B BE
NAKAJIMA, Teruyuki

ERPER CBEHAMR)

Past Directors (ORI)
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1962.4.1-1964.3.31 () HASZ X
(deceased) HIDAKA, Kouji

1964.4.1 -1964.9.9 (HOMI HfT
(deceased) MATSUE, Yoshiyuki

1964.9.10 - 1965.9.30 (H) AT H1T
(deceased) MATSUE, Yoshiyuki

1965.10.1 - 1967.9.30 /& &Y
OGURA, Yoshimitsu

1967.10.1 - 1968.11.30 () I E&
(deceased) NISHIWAKI, Masaharu

1968.12.1 - 1972.10.31 (1) Z=/B o=
(deceased) NASU, Noriyuki

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

1974111 -1976.41 (¥ AHMA ;E5—EB
(deceased) UCHIDA, Sei-ichirou

1976.4.2-1980.41 (HOAEK B=
(deceased) MARUMO, Ryuzo

1980.4.2-1984.41 (H)Z/E #o=
(deceased) NASU, Noriyuki

1984.4.2-1986.4.1 (&0 ARER EAZ
(deceased) HATTORI, Akihiko

1986.4.2 -1990.41  (HO)IRA A
(deceased) NEMOTO, Takahisa

1990.4.2-1993.3.31 %H Si#
ASAI, Tomio

1993.41-1997.3.31 T #Hih
HIRANO, Tetsuya

1997.4.1 - 2001.3.31 (&) F BN
(deceased) TAIRA, Keisuke

2001.4.1 - 2005.3.31 /]\ith Bk
KOIKE, Isao

2005.4.1 -2007.3.31 () FI& 5
(deceased) TERAZAKI, Makoto

2007.4.1 - 2010.3.31 7FGHH BE
NISHIDA, Mutsumi

1987

SR BE
TERAMOTO, Toshihiko
EH B

ASAI, Tomio

W1l FABA
SEGAWA, Jiro

TE &
HIRANO,Tetsuya

A+ gER
KIMURA, Ryuiji

KM #h—
OOWADA, Kouichi

RoA R
SUGIMOTO, Takashige

AHF
OHTA, Suguru

/it Bk

KOIKE, Isao

F HE
TAIRA, Asahiko

=R a4
MIYAZAKI, Nobuyuki

il =—
TOKUYAMA, Hidekazu

75 B
NISHIDA, Mutsumi

1 BAIE SR A7 LHR L 5-)
SUMI, Akimasa

BX BE
TSUKAMOTO, Katsumi

hE BRE
NAKAJIMA, Teruyuki

=iE IEFA
TAKAHASHI, Masaaki

& BF
NISHIDA, Shuhei

¥ BB

TAKEI, Yoshio

S R
GAMO, Toshitaka

AR —
KOGURE, Kazuhiro
2 RAR
WATANABE, Yoshiro

HEMR SR
UEMATSU, Mitsuo

¥ B
NIINO, Hiroshi

BB R
BAE B gﬁ%ﬁ*jﬁlﬁiﬂ%
SHIRAKIHARA, Kunio
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AR=E

Director and Vice Director

ik AN HEZ

Director KAWAMURA, Tomohiko
BlIFf & = &

Vice Director TAKAYABU, Yukari. N
BlIFf & BT

Vice Director HYODO, Susumu
PRflE =ik R

Adviser SAITO, Hiroaki
PTR#1E W E

Adviser OGAWA, Hiroshi
FRRHE T &R

Adviser HASUMI, Hiroyasu

BRSO AT LMAR

Division of Ocean-Earth System Science

[MEATLRR

Division of Climate System Research

[EETVJTHRELBM RIRZ IR R AL EFT

Department of Climate System Modeling Department of Climate Variability Research

SMEATLETIVVIHRADH SMEZEERE S

Climate System Modeling Section Climate Variability Research Section

EHE =& EFM e i

Associate Professor ~ YOSHIMORI, Masakazu Professor WATANABE, Masahiro
. . IR EHA BB

KRVATLETIV THRESREH Associate Professor  SUZUKI, Kentaro

Atmospheric System Modeling Section BB IS 4SH BitF

wig S R
Professor IMASU, Ryoichi
IR =/l HM2

Associate Professor ~ MIYAKAWA, Tomoki

BEATLETI AR
Ocean System Modeling Section
e PA 15k
Professor HASUMI, Hiroyasu
EHE M 58

Associate Professor ~ OKA, Akira

Visiting Associate Professor IMADA, Yukiko

RRT -2 HERITHAS B

Comprehensive Climate Data Analysis Section

% = 7

Professor TAKAYABU, Yukari. N

LEZES:NES Il =

Project Assistant Professor  YOKOYAMA, Chie

MEKBEBRAK S EF

Climate and Hydrology Research Section
XX RIBHR PN

Professor YOSHIMURA, Kei

B YIREEBFY BIFLFEP BFEEFEM

Department of Physical Oceanography Department of Chemical Oceanography Department of Ocean Floor Geoscience

BIEKERDEF BEERLESE BERME ST

Ocean Circulation Section Marine Inorganic Chemistry Section Marine Geology Section

Er6] ZH —BB nE /A Tt e HE BT

Professor YASUDA, Ichiro Professor OBATA, Hajime Professor OKINO, Kyoko

X [E ZEAXER EHE R EE MRIEERIR = HF—H

Associate Professor ~ OKA, Eitarou Associate Professor ~ OTOSAKA, Shigeyoshi Associate Professor  ASHI, Juichiro

B X K& B3 EIR Eth EHZ o me

Assistant Professor  YANAGIMOTO, Daigo Assistant Professor KANNA, Naoya Associate Professor ~ YAMAGUCHI, Asuka

BERKRNESH ERRBESH R IK YIRS 5 5

Dynamic Marine Meteorology Section Marine Biogeochemistry Section Submarine Geophysics Section

Bz {2 BE IEA8 EE5] KH & iz L £

Professor SATO, Masaki Professor NAGATA, Toshi Professor YAMAZAKI, Toshitsugu

R RE EX 6] NI &SR EXE FEF

Associate Professor  IGA, Keita Professor OGAWA, Hiroshi Associate Professor ~ PARK, Jin-Oh

EEHR =R F BhEL =28 fl& Bh¥ E =

Visiting Professor SAITO, Kazuo Assistant Professor MIYAJIMA, Toshihiro Assistant Professor AKIZAWA, Norikatsu

BEALHNESEH AKRBEDIRILES T BERKRESH

Ocean Variability Dynamics Section Marine Analytical Chemistry Section Ocean Floor Environments Section

R R = EHRE B EXHA Bz (%) L tht

Associate Professor ~ FUJIO, Shinzo Associate Professor ~ SHIRAI, Kotaro Professor YOKOYAMA, Yusuke

B =)oy B Bl EA R RE BB

Assistant Professor ~ KAWAGUCHI, Yusuke Assistant Professor ~ TAKAHATA, Naoto Associate Professor ~ KURODA, Junichiro
e g B

¥ ORER HEBARMEAEN BRREFER BFAREF - ARBEHE

Core academic staff of Course of Marine Environmental Studies, Department of Natural Environmental Studies, Graduate School of Frontier Sciences

oK EERMRTTAR

Institute of Industrial Science

Assistant Professor MATSUZAKI, Kenji Marc Raymond
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BEEMOATLHMAR

Division of Marine Life Science

BB R EREERPT

Department of Marine Ecosystems Dynamics

BEEWERERM

Department of Living Marine Resources

FEEMR T

Marine Planktology Section

% EH ®
Professor TSUDA, Atsushi
R o8B 8 —ER
Associate Professor ~ NISHIBE, Yuichiro
Bh#L T 2t
Assistant Professor HIRAI, Junya
WEM 55

Marine Microbiology Section

iz p={ i
Professor HAMASAKI, Kouiji
R BI5GB
Associate Professor ~ SHIOZAKI, Takuhei
BhEL L D=1
Assistant Professor NISHIMURA, Masahiko
FHTEFIRE S Wk B F

Project Academic Support Specialist KOBAYASHI, Yoko

EEXEYR T

Marine Benthology Section

Professor

R

Associate Professor

Bh#x

Assistant Professor

N=
KOJIMA, Shigeaki
FFEF Z=Al
KANO, Yasunori

e
YAHAGI, Takuya

BEFRMAESE

Division of Integrated Ocean Research

BEE AR

Department of Marine Bioscience
IR 5 EF

Physiology Section

iz (38) KET

Professor HYODO, Susumu
AR H &7
Associate Professor ~ KANDA, Shinji
Bh#R =K E

Assistant Professor  TAKAGI, Wataru
BFBEEMRESTH

Molecular Marine Biology Section
EXE] HI R
Professor INOUE, Koji
AR #E Hi
Associate Professor ~ SHINZATO, Chuya
Bh¥R =K k=
Assistant Professor ~ TAKAGI, Toshiyuki
TEEBE RS

Behavior, Ecology and Observation Systems Section
EXE] 1% TN
Professor SATO, Katsufumi
HEHIR IRA f2AER
Associate Professor ~ SAKAMOTO, Kentaro
Bh#L B po)
Assistant Professor AOKI, Kagari

International Coastal Research Center

RIZERES FF

Fisheries Environmental Oceanography Section

B Ri% E—

Professor ITO, Shinichi
XRIBERUR N AR

Associate Professor ~ KOMATSU, Kosei

Bh¥x AF FRIE

Assistant Professor ~ MATSUMURA, Yoshimasa

ERBIASEH

Fish Population Dynamics Section

EE ] T —E

Associate Professor HIRAMATSU, Kazuhiko

Bh#X NI &1

Assistant Professor  IRIE, Takahiro

EREBSEH

Biology of Fisheries Resources Section

EYE AR FHE

Professor KAWAMURA, Tomohiko

EXE =H &F

Associate Professor  IWATA, Yoko

BhEx RIE BER

Assistant Professor

SARUWATARI, Toshiro

EYiBEFTH

Biological Oceanography Section

Professor

FHERRED

Project Lecturer

K HE
KIMURA, Shingo
AR B+
HAGIHARA, Seishi

BETIAT O RAEHEREF

Ocean Alliance Section

X FRIBEHIR (F) At E
Professor KIMURA, Shingo

X RBHFERUR Rk BT
Professor HOSAKA, Naoki

SEBMAESTEH

Science-Society Interaction Reseach Section
% (3%) NI 3
Professor OGAWA, Hiroshi
wHitg NI BF
Technical Staff OGAWA Yoko
ERBEMASTH
Society Interaction Reseach Section
iz (%) AN HEZ
Professor KAWAMURA, Tomohiko

tra2—-FK (&)

Director

BEREEREDTH

B ()

Professor

B (50

Professor

TR

Associate Professor

PR ()

Associate Professor
IR (F)
Associate Professor

Bh#

Assistant Professor

BEREDH

iz

Professor

B (%)

Professor

ERIR

Associate Professor

R ()

Associate Professor

B E
AOYAMA, Jun

EH

TSUDA, Atsushi
EHE 2
MICHIDA, Yutaka
B #
TANAKA, Kiyoshi
Fafs H8—ER
NISHIBE, Yuichiro

B EAM
SHIRAL, Kotaro

A+ B
OHTSUCHI, Naoya

FHE
AOYAMA, Jun
1R =
SATO, Katsufumi
faH it
FUKUDA, Hideki

= AT
MINEGISHI, Yuki

¥ OKFER FEBAIKHEARE BRREFEW BAREF I X EHRBEHE
Core academic staff of Course of Marine Environmental Studies, Department of Natural Environmental Studies, Graduate School of Frontier Sciences
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EYVERBESF

iz (38) AR HEZ
Professor KAWAMURA, Tomohiko
Bh¥ B E

Assistant Professor HAYAKAWA, Jun
BEBILSIFIH

iz (3%) S E

Professor AOYAMA, Jun

EE 6] &L
Associate Professor ~ KITAGAWA, Takashi
I 35 & 15 53 2F

EEHEPUR W& B

Visiting Associate Professor KODANI, Ryusuke
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Center for International Collaboration

Center for Earth Surface System Dynamics

Analytical Center for Environmental Study

E P 5 5 HIREZE 5 2R () AT HZ
Director KAWAMURA, Tomohiko
tra-R (%) B3R EH & o a—RGR-BIE R T RIBEEITHEF
Director, Professor MICHIDA, Yutaka Director, Professor ABE, Ayako
. iz (38) L R =
E P2 4l7 53 57 Professor YOKOYAMA, Yusuke iR ML #h
Professor YOKOYAMA, Yusuke
: pt %' 3 3 o =
i 485 S35 SBREERED A —
Professor MAKINO, Mitsutaku
% (3%) TA 18Rk
E3]i- 95 Ak 53 Professor HASUMI, Hiroyasu
HEHIR Rk =2
E e FERE 2R Associate Professor  ITOH, Sachihiko
Professor SAITO, Hiroaki 4E{EBhER I R
Project Assistant Professor  TSUTSUMI, Eisuke
iz (38) HLE R EMERTFEHSEF
Professor INOUE, Koji
% (%) 5B R— wis EFED
Professor IMASU, Ryoichi Professor HYODO, Susumu
Bz () Rl A5 s FISHT i %
Professor YOKOYAMA, Yusuke Professor IWASAKI, Wataru
R () b HEHIR &= Fit
Associate Professor  PARK, Jin-Oh Associate Professor  MINEGISHI, Yuki
B (R) P =2 sox RIS 2T
Associate Professor  ITOH, Sachihiko Associate Professor  YOSHIZAWA, Susumu
Bh# HLEH
Assistant Professor INOUE, Jun
KRBEREHHEF
IR GR) 1 BE I
Professor SATOH, Masaki
HEHIR (F) B R AER
. . Associate Professor ~ SUZUKI, Kentaro
HEFRALEMEHEL 2 —
Center for Cooperative Research Promotion
ra—fK (F) BT
Director HYODO, Susumu
HAMAHEE BE LER R HEHEE BEMAHEE
Field Research Support Section Laboratory Research Support Section Coastal Research Support Section
R () Rk =2 =R ) =H BF ER (%) B &
Head ITO, Sachihiko Head IWATA, Yoko Head TANAKA, Kiyoshi
ERAE () -RASFIHE B T ERHE GR) -REEMHE /I RAL TR R -HNEMEE T 28
Vice Head, TAMURA, Chiori Vice Head, OGAWA, Nobuhiro Vice Head, HIRANO, Masaaki
Technical Specialist Technical Specialist Technical Specialist
g E HAiE i HATErIE BZ L fdtg FTiE S AN EIE
Technical Specialist ISHIGAKI, Hideo Technical Specialist SAOTOME, Nobue Technical Staff SUZUKI, Takanori
BiTEFIE BE # HiTErIgE FILEX .
Technical Specialist KAMEO, Katsura Technical Specialist MORIYAMA, Akihisa MEMBEE L 2—
ESEA) ] £iE = RSP E 58 ARR Center for Cruise Coordination
Te(/:?nlcal S‘pnemallst l\iAGA_.S_A_WA, Maki Teizkjnlcal S‘p=e<:|al|st WATA:ABE,Taro L A—E (%) JINE 5T
REMBE  FEZEZ BAMEPIME PRS- Director OBATA, Hajime
Te/c?nlcal S‘pnemallst TODA_, Ryoji Te?rjnlcal S‘pﬂemahst AZE, Takahiro bUA-ERE HIEFEE (R BE A
T EFEE I 3B BT EMES 15 B Vice-director, KAMEDO, Katsura
Technical Specialist TAKEUCHI, Makoto Technical Specialist TANAHASHI, Yuki Technical Specialist
Hira FH [ FMTEFIEE T Fos HNEMBE &) REBEH
Technical Staff ASHIDA, Masanari Project Academic Support HAYAMA, Kazumi Technical Specialist NAGASAWA, Maki
A 1| 40 Specilt
Technical Staff NAKAGAWA, Miwa
IBFRE

Public Relations Office

it g (3€)
Technical Staff

W BF
OGAWA, Yoko

¥ KRFR FEEARF MR RESRFER

Department of Integrated Biosciences,Graduate School of Frontier Science

X% KFRE IR MEN BRREFXEN BHREF - AREEHRE
Core academic staff of Course of Marine Environmental Studies, Department of Natural Environmental

Studies, Graduate School of Frontier Sciences
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E2 T

Administration Office

EBR

General Manager

BIEBR(HR5EY)

EiE ECS
SAITO, Masami

AR fE5A

Deputy General Manager ENDO, Takahiro

BBF—L

General Affairs Team

REF-L
Library Team

(General Affairs) . .
F—LU—4—-E& FI Fif F—L)—4—-fRE H BF
Team Leader, Chief HARUYAMA, Hideo Team Leader, Assistant Manager KATSURA, Noriko
B bl =R *=5 2H ®F
Chief KAGAWA, Yasuyoshi Administrative Staff KANAI, Naoko
*ME FE RF *=£8 BEH 1538
Senior Staff WADA, Eiko Administrative Staff FUJII, Juri
*=£5 B BF P s e s . -
Administrative Staff ~ TANAKA, Yuko EFAREEMAL 2 -BBE
=8 i — Internatlorjal Coastal Risearch Center Office
Administrative Staff ~ NAMBA, Hitoe F-L)-4—HPHE Fih BIE
Team Leader, Specialist KIKUCHI, Shingo
EE - AAHETF — L *RE Gk B E
International Affairs and Research Promotion Team Assistant Manager SATO, Katsunori
F-L—4—FR &H Fif *=£8 R &z
Team Leader, Assistant Manager KANAI, Hideo Administrative Staff OIKAWA, Sanae
RE At fE—
Assistant Manager NAKAMURA, Kenichi
— MR8 EiB R
Administrative Staff WATANABE, Teruya
EIEER(REHEY) EA E MBEF—L HBEEF-—L
I%eputy General Manager HORIUCHI, Tadashi Finance Team External Fund Management Team
ti . N N
(hccountng F—LU—S—{RE % Ef F—L—s—-(RE 55 5%
Team Leader, Assistant Manager MATSUMINE, Masanori Team Leader, Assistant Manager SANO, Hiroyuki
*E 1% 1% —MmEE =8 KFE
Senior Staff SATO, Yu Administrative Staff TAKANO, Yonetaka
— RS hE =F N
Administrative Staff  NAKAYA, Sachiko MR- REEEF—L
Facilities and Safety Management Team
2E-HEF-L F—L)—4—LEGER R 2—
Accounting and Procurement Team Team Leader, Senior Assistant AKATSUKA, Kenichi
F-L—5—LERE TH BA Maneger
Team Leader, Senior Assistant SHIMOMURA, Hayato rERE Iz FER
Manager Senior Assistant Manager YAMAMOTO, Masahisa
*ME & &EF
Senior Staff TAMAKI, Michiko
£ A=k _
Number of Staff as of April 1, 2021
B & i # Am By & EHHE | KifEE & &t
Professor Associate Lecturer Assistant | Administrative| Technical Total
Professor Professor Staff Staff
MR%R ® 17 20 = 16 — — ® 53
Research Divisions [21 (1) <1 (1) 2 2] @ &
EFZ IR RE = = = =
Division of Integrated Ocean Research [2] M [2] M
iR @ ERaEsFEmRtEyy— 1 3 = 2 2 — 8
FFZ2HE=% | International Coastal Research Center | [5] [31 (1) 81 (1)
Research | EB @R > 5 — 3 — - - -
Centers i Center for International Collaboration [3] [2] [5]
WIKKREBEEHMA Y5 — @ 2 2 — 1 — — ® 5
Center for Earth Surface System Dynamics | [3] [ M [4] (1)
BRGEREETHREYY— 1 = = = = - 1
Analytical Center for Environmental Study
HEFMALERREEEY 5 — = — = 16 16
Center for Cooperative Research Promotion [2] [3] [5]
=5 — — — — 19 = 19
Administration Office
=t @ 24 25 — 19 21 16 ® 105
Total 071 () @ | € @) 3 [26] () (&)

*GEEHERREE. (IFE) ERPEHERAZEE RV () BREMEXMR<.
() BB S Number of Visiting Professors in parentheses, an outside numbers. [ 1 [33&# 914 Number of Concurrent Post in parentheses, an outside numbers.
¥ () FRZRFELRIABZAAN BRRBEZEREERIEZ IR BRBEYE (AJBEMAMBHHUE) SN

Core academic staff of Course of Marine Environmental Studies, Department of Natural Environmental Studies, Graduate School of Frontier Sciences
O EFAMBER D 5> DI 515
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HEFAH - HEHRFALR

HEFIALEMEHEL 2 —

Center for Cooperative Research Promotion

| JOINT USAGE /

RESEARCH CENTER

At a2—id, £EF A HRAEREELTORTEEH
RATA TSR LI RE e 2 MR 7o/ & AV 2R IR E D
HEFA - £ZRARS LCRRAIROMEICETIXIEETS
EEBIC. FERMOBA-FARERVMREFENEE E
ﬁ%% HZEEBMELT 2010FICHZATAD TS &

BIEEEEERKLUTERISNEL - Kt 2—d AFEHRRE
?’ELE\ RE LR ZOHEEE . SAIMRHEEDIE L. HEME
DEE 2—DARBH SBRERINTOET,

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 Shinsei 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.

&= _
Organization P &
Director of AORI
i An LB F A&

HEER -8B

HEFAXERREEEY Y —EEZER
Steering Committee of CCRP

Cooperative Research
Vessels Steering Com-

Cooperative Research |€*
Steering Committee

>
mittee and its subcom- N
mittees HtRERAMEBERAARHEELEYY — K
Director of CCRP
HEAMWREE
ZER BB

HEFRAHAHAREEEYY—BER

Executive Committee of CCRP

and its subcommittees

BEMARREEE

£ K E K E |
JAMSTEC and
related organization

MEMEEEEYY—
Center for Cruise
Coordination (CCC)

HAWREER
Field Research Support
Section (FRSS)

BE F iR R E=E
Laboratory Research
Support Section (LRSS)

OFEHRIEESR
Coastal Research Sup-
port Section (CRSS)

Office of AORI

Steering Committee of FRSS

cEOWRE |, ‘ Y% —&K Chief ‘ ‘ ZER Chief ‘ ‘ ZEE Chief ‘ ‘ =E Chief ‘
Users ( all Japan ) [ ‘ [ [

| tvs—RAswet || || =Asat || || =Aswrt || || =Aswr |
AR &,
Researchers of AORI
EHE-ESR R . N e e
Administration > HAMREEEEEZER AERMREEEEERS fE LIRRHEEEEERZSR

Steering Committee of CRSS

Steering Committee of LRSS

/ HEFIR - HEMEHLE (KRS EMEM S| v— 2

The logo of Joint Usage/Research Center for

AOS

Atmosphere and Ocean Science
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HEFIA - EFZFHS | JOINT USAGE / RESEARCH CENTER

| o,
N

BEERAHEEE

HF v XRUSTHRF SN 1R 3R RBRIERO MR - EI2
EAYSLTVET, HBRRERIIARNOSOMREICL
WHAINTHY . BRI EHRICKBEINLEBEORTER
BTV TAL A-F— I T 2B H N KEREDH
EEBIELLE T, HLVEIROBAPRITRARELED, X
SBEREFROMRET 771 EF1 DR LICEBRLTVET,

EFEEEER

EFETERES T, KRBERES I L—2a3 %7 —
AR EREEE T AUFIETEY —/NEZ DRI EHAT
WET,

BRI EEXHER
WA MERNTRERAV AT LS - MIBFRERET
VDD T T R FL =32 h) 28— Ho~
HIB—= FTFT4T7 I 2—%ELDETIATEEED
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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.

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, and electron
probe microanalyzers. 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, a next-generation DNA sequencer, capillary-based
DNA sequencers, real-time quantitative PCR system, thermal
cyclers, ultrapure water system, ultracentrifuge, analytical and
other centrifuges.
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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.

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 facilities are a pool for adjusting
instruments and 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 supports descriptive and
physical property analyses, and sampling of sediment cores and
dredged rocks. The facility is provided for making thin sections
of rock samples and polishing of otolith samples. Rock saws, a
corer, polishers, rock crushers, ovens, a bead sampler, an X-ray
fluorescence analyzer (XRF) and a powder X-ray diffraction analyzer
(XRD) are available.

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 connected with laser ablation system is installed.

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 (-25°C)
temperatures.
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Liquid Nitrogen Supply Facility

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.

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 E&
of a computer-controlled automatic
dispensing and usage monitoring
system.

Accelerator Mass Spectrometry

This was first Single Stage Accelerator Mass Spectrometer to be
used in Japan. It was installed in 2013 as a part of the “Funding
Program for Next Generation World-Leading Researchers (NEXT
Program GRO31)”. The spectrometer has many potential uses
such as analyzing radiocarbon in various samples for radiogenic
dating, tracing global biogeochemical processes, tracking
changes in galactic cosmic ray flux.
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Coastal Research Support Section

The International Coastal Research Center (ICRC) is located in the
town of Otsuchi, Iwate Prefecture, along the species rich and highly
productive central Sanriku coast, where it provides operational and
facilities support to visiting marine scientists. On March 11, 2011, all
facilities and equipment, including research vessels, were entirely
destroyed by the Great East Japan Earthquake and subsequent
tsunami. However, the facilities and equipment were reestablished
on an adjacent eminence on February 28, 2018, and full-scale
cooperative research programs have been restarted.

International Coastal Research Center

REMI AT
Research boat“Esperanza’.

i ﬁ'boat“qhéllenger"g

Address : 1-19-8, Akahama, Otsuchi, lwate Prefecture

Established: April 12, 1973, Reestablished: February 28, 2018

M Facilities and Equipment
Full-scale cooperative research programs have been restarted

[WResearch Boats
Yayoi: FRP 12 tons, 13.86x3.76x1.55m
Grand Maillet: FRP 1.8 tons, 8.26x2.36x0.92m
Esperanza: FRP 1.4t, 7.37X2.15X0.86m
Challenger: FRP 0.6 tons, 5.89x1.77x0.70m

Fitfings warefieuse
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Field Research Support Section

This section provides support for both R/V Shinsei 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 equipments. 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 gears and equipments for
research cruises of the R/V Shinsei Maru and R/V Hakuho Maru.
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. Large equipments such
as container laboratories are kept on the outside of this facility.

Center for Cruise Coordination

This center makes cooperative cruise plans for the research vessels
including Hakuho Maru and Shinsei 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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Library

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: 67,495 (Japanese 26,484, Foreign 41,011)
Current Journals (subscription): 22 (Japanese 6, Foreign 16)
(As of April 1st, 2021)

Auditorium, Conference Room, Lecture Room, Seminar Room

These rooms are used for symposia, meetings, and lectures by both
domestic and foreign scientists.

Capacity: Auditorium 142, Conference Room 60, Lecture Room I
36, Lecture Room II 52, Seminar Room (5 rooms) 16-18 each.

Public Relations Office

The Public Relations Office established in 2010 serves as the
main contact point between the public and AORI. In addition
to receiving visitors, we also arrange press releases, maintain
the institution’ s website, and manage open campus events. We
produce a number of periodical publications, such as the AORI
Catalog/Annual Report and the newsletter “Ocean Breeze” .
We actively collect, keep, and exhibit materials that reflect the
history of AORI.

Computer and Network Management Office

The Computer and Network Management Office maintains AORI's
computer systems and network infrastructure to ensure secure
and efficient operation. AORI has two computer systems, one
for marine research and the other for climate research. Each
consists of high-performance computers, large mass storage,
data exchange servers, etc. These systems are used to actively
develop new ocean and climate models, as well as to store and
analyze observational data and supercomputer simulation output.
With high-speed network connectivity, they are also available to
nationwide coopera-
tive researchers. In
addition, the office
provides essential
network services
such as email and
mailing lists.
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The Ocean Research Institute, the University of Tokyo, which is
one of the parent bodies of this institute, previously employed two
research vessels, Tansei Maru and Hakuho Maru, and had provided
them for national joint usage research. The registries of the two
vessels were transferred to Japan Agency for Marine-Earth Science
and Technology (JAMSTEC) in FY 2004, and the research vessels
are now operated by AORI and JAMSTEC.

The second generation Hakuho Maru is a large vessel that has been
in commission in 1989. Its overall length is 100 m, and its gross
tonnage is 3991 t. It is used for long-term research navigation, for
ocean navigation as well as inshore navigation. On the other hand,
second generation Tansei Maru (51 m, 610 t) served for the national
joint usage research from 1982 to 2013. Then, Shinsei Maru is a
medium-sized research vessel that went into commission in 2013.
Its overall length is 66 m and gross tonnage is 1635 t. It had been
actively used for research studies in Japanese waters, especially
for studies on current state and recovery processes of Tohoku
marine ecosystems after the Tohoku-Pacific Ocean Earthquake that
occurred on March 11, 2011.

HEARICEBTD [HER]
(2013%F2R)

R/V Shinsei Maru

at its launching (Feb 2013)
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R/V Hakuho Maru

R/V Shinsei Maru

2 JAMSTEC

FioERzEm [ERA
2T :1988%5A9AR
#Ek 1 1988410A28H
%I :1989%5R1H

Research Vessel Hakuho Maru
Keel Laid: May 9, 1988
Launched: October 28, 1988
Completed: May 1, 1989

STz TSN
I :2012%F10816H
#K:2013%E2F15H
¥ T :2013F6R30H

Research Vessel Shinsei Maru
Keel Laid: October 16, 2012
Launched: February 15, 2013
Completed: June 30, 2013
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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.

The activities of JOINT USAGE were carried out on a case-by-case
basis due to Covid-19.

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

Joint Usage of the Research Vessels, Hakuho Maru and

Shinsei Maru
The R/V Hakuho Maru can sail global oceans, and is provided
for joint usage cruises of relatively long periods. Research cruises
in next three years are scheduled based on the evaluation
of applications for joint usage called for every three years. In
addition, urgent research cruises and small piggyback projects on
scheduled cruises are invited every year. The R/V Shinsei Maru
is used for joint usage within Japanese waters. The R/V Shinsei
Maru, the successor of the R/V Tansei Maru, was launched in
June 2013 and has been provided for joint usage since December
2013. Applications for R/V Shinsei-maru cruises are called for
every year, and investigations related with the 2011 off the Pacific
coast of Tohoku Earthquake have been carried out. Applications
for R/V Yokosuka cruise has also been accepted since 2018.

International Coastal Research Center

The International Coastal Research Center (Otsuchi, lwate) offers
two services. One is to support scientific meetings for one or two
days and the other is to assist visiting scientists who conduct
coastal research at Otsuchi.

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.
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AEIFE
Annual Schedule of Application
B A B RERHA ERIAHARR
Service to apply Announcement | Closing date
B B 54 7R
R/V Hakuho Maru May July
s A 5AH 78
R/V Shinsei Maru May July
X T 93 p 5H 78
R/V Yokosuka May July
B aE B eI —

SNEMRE  HARAER 108 118%
Visiting Scientist/Research Meeting in October November
International Coastal Research Center

X SRHRE WRES 108 A%
Visiting Scientist/Research Meeting in October Novembper
Kashiwa Campus
ABUE B EIFI A 108 128
Collaborative Use of the Computing Facility October December
ST 108 1MA=xR
Interdisciplinary Collaborative Research October November
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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.

Interdisciplinary Collaborative Research

AORI promotes collaborative research conducted by researchers
outside of AORI and those affiliated to AORI. This "Interdisciplinary
Collaborative Research Program" intends to facilitate interdisciplinary
research projects.

Successful proposals may address general themes in atmospheric
and ocean sciences or specific themes concerning integrative
understanding of earth surface system dynamics.

fALWabhteik:

RRAEXRSEFMEAR

ERR - RHEF—L HRFIAH - HEMAEEY
T 277-8564 TEEMEMHADE 5-1-5

E|EE 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

ARBEMEFROKRER. RRAZAZREOBHEES
BVIRBEEICHBL IR EZEREB#HYLTVET 8
TEEHIVEIEBELIREROKRZRZEE LT KRBEHR
BARICEWTIER. AR ETHICIE. IBEEFETIHEAY
BT 2BEZRMAR. BEFEGHZMEFR. FEHAIK
MEMERSLUREYERER OB REREOAZHERIC
BB LRI, KABEMEROKEXIEEHEE L GETE
THZEICLYET,

ARBEMBRRIZ. REBRZBICSVWTARBAERZICHE
THT—VEED. BEOKREICL I ERES (£FABM
BEIF—IN) ZEBLTVET, ZDIEH». ZEOREDHE
WLTWET, FWEEH L. ChERSELUEOFNHER
TEEENRELEATBEMERMELEEZTIANTOE
To T2 BERMEH. E24AGHIZMARR. HEBAK
MEMERSLUREEMERFBOMELEICHT T BH
RIRE, KZEHAOHBICAIBT3MREEENRELEZR
MEEHESEIC L) MERE EHET>TVET

Almost all faculty members 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 Arts and
Sciences all of the University of Tokyo, and are engaged in graduate
programs through lecturing and supervision of graduate students.
Also, special lectures in atmospheric sciences 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 staff 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 and Global Agricultural Sciences), the Graduate School
of Frontier Sciences (Natural Environmental Studies, Sustainability
Science, Integrated Biosciences), or the Graduate School of Arts
and Sciences (Environmental Sciences).
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Graduate School
of The University
of Tokyo

ERARAEE | |

BZRMARM

Graduate School
of Science

B 2 & m
BEHRH
Graduate School
of Agricultural
and Life Sciences

R g Al A
MEHARAHM

Graduate School

of Frontier
Sciences
TZRARF

Graduate School
of Engineering

| mEseER

Graduate School of
Arts and Sciences

1 HIRRERFER

Department of Earth and Planetary Science

pEE(a=04

Department of Chemistry

L EREER

Department of Biological Science

L KEBEYRZEER

Department of Aguatic Bioscience

U BEREyR

Department of Global Agricultural Sciences

H1 BAREFER

Department of Natural Environmental Studies
BRI 01—
Course of Terrestrial Environmental Studies
t#/158EE Cooperative Program
- MERRBEETUVIEDE

EERIEZI—-X
Course of Marine Environmental Studies
EL425EFE Core Program
- IR RIEZ D E

Global Marine Environment
SBFERRIREFEDE

Marine Resource and Environment
OEFEYBRIEFEDE

Marine Biosphere Environment
% 7758E Cooperative Program
OEFRIBEREFHE

Marine Environmental Dynamics
CBEMERRENE

Marine Biogeochemical Cycles
BEESRIEZDE

Marine Life Science and Environment
1 YZFAFEUF 250~/ WU~ —
BRAFERTOIS L

Graduate Program in Sustainability
Science Global Leadership Initiative

L XFrhIVIERERER
Department of Computational Biology
and Medical Sciences

L i ERBEER

Department of Integrated Biosciences

] HRBRFER

Department of Civil Engineering

—] ERRIEF 0I5 L

Graduate Program on Environmental Sciences
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Numerical Modeling for Global Environmental Issues

BEHISMKBERE, (¥, £MRFD3
OHHY), BEHNTIO-FICL)KRRIBFE
BRCEEL-EERORERAZEELEY,
Studies of a wide range of oceanographic
pPenomena are undertaken within specific disci-
plines.

BRAN MBEEDODKBEIZHTZERT
ZEMBFEEEL T HEKOREERY
EMEROBEMELELBKRLET,

Studies of the global environment and living
resources are undertaken in the entire hydro-
sphere, including the oceans, rivers, and lakes.

WEHSE TRANE T 2 AP RAS OERE
ERFPEREBELTREMICER, ZTOBRD
HDEEMEN TEIEBHAMEERLET,
Studies on serious food and environmental problems
in global scales are comprehensively undertaken
based on the agricultural sciences, and educations
are carried out to train students to become able to
form strategies to solve the global problems.

WEREAEDBRREEMRIC. WEKRED
RIEMBEOHERAEH-LERRELZRIRTS
TODMEBEET O TVET,

Constructing a new field of natural environmen-

tal studies with the objectives of forming natural
environment for healthy and wealthy human life.

YRFAFTIERESOERDADICEHEH
ERFEF->CEM TEBIAMDERZBRIE
LIeRFRTOT I LTT,

Designed to train internationally-minded profes-
sionals that can help create a sustainable society.

INAAALLTARTATARY AT LEYFIC
BT 2MREHEETOTVET,

Promotes research and education in the fields
of bioinformatics and systems biology.

BFLANLDSEBLANILETE DL ER
P OEREI LI R EHEEL TV ET,
Guided by our innovative and transdisciplinary

research policy, covers areas from molecular to
organism level.

KEREJIV—-TICT, SELELIT—IT
DKBREBEOEEEEEAL. ABFHEED
WIELEDYDEERLET,

The Environmental Studies on the Hydrosphere
group focuses on studying the hydrospheric
environment at various scales and places and
developing better relationship between the envi-
ronment and society.

BRARZPREMEICOVWTOREEZED.,
TO—=NIVER S > CEEND TE B AH
BRETHYTOISLTT,

The program covers a wide range of natural as
well as social scientific topics to provides an
unique opportunity to develop skills to work on
problems that global society is facing.
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HMABANEFMAN RRFMAR BARRFER FERRF I, BEHREFI-Z

Course of Marine Environmental Studies, Course of Terrestrial Environmental Studies, Department of Natural Environmental Studies, Division of Environmental Studies, Graduate School of Frontier Sciences

2006F48. FHEFRBIAFEMER OMERBIEICHENE
RREPEUSREIN. ZORICIODEEFEEEI DD
MEBADBE,SAZBEREFYI-X. L. 600E
BEEL2ODHARBHEEN,SLIBEBREZI -
FREICRELELE, 2055, BAREZI-IDOHEL.
ASBEMBROHREEFRELTHY., BEERMAICEL
T KRRBEMBREBEIOEE LB REET-TVE
T, BEREZI-ZADEER. BHIERDE) TT,

BRMHEREBO7EE 5. POTCIIEREMMEO~
B EHRATLE, LOULEDERICDh, BT E
EGOREEMBBTHEE. SHICHANEIEETS
HMIKIRIBEEEH 2 WVIERAZEBBICEC A TWE 2 E
PESPICE-TEE L, AIEBICHEN RV EICES
T.BERPHICERL. BEZOEELWREICHIELL
POFGRICFIBE LTV ZELHBEDEETT, 2hilidiE
HFADZILICETIRENGHEB L. BERESXTLIC
WHTIHEKENH IV IEIHBEBRREDENEF 7= A D
ERNRETT, SHICZTOERIEEECERORERICEST
B5AINEHDTHRITNIEENEEA,

BAREBFI-AOXREZREHREOHEBIL. KIEFMRE
FRDF v NI ETEEEFERDIZE, EHICHEMBER
AEBORELCEEBLTHEEEDICT—ILRRREETD
FTZhZhOLBFOMBEER L. ERNICHREENES
TTWKZETT, /- BFRZERBEOREEEERLT
EHONDZZENEL KERFEHZI LR THEDEF
MREEHICBILENSRZRZEICENET, 2OLSEHR
BERBRUEOTOJILERANEGEREEL. BEREEH
EHICEBRREL. ZDOVRATLERHTEIAHNZILERKT S
A, HB3VREPEOBENRAOSYAICHLWAREE
RBIRULIBDAMOBRER D ZENF CDBARIEFI—IND
BB TY,

—F. BEREFOI-XIIEHEERCEK HE, XK
HBEDBRREZDHDENRETIHE. £/, BIUXEH
RELZEICHEIZEREABEDED) FERRETINEH
BEPHY, ZhSICDODVWTHRBHEE2TO>I-XTT, 2D
FT ARBEMRERTREEEZANTVSDIE, HIKRE
EFVITERHETT, CONHTIE, HBERBOATIRE
WCDOWTHEET VTR D0ELERVBADM. ATHE
ELREDVE-—bECICTRPRRREOCEZATE S EEHA
HWEFEEAVEABFICOVWTHHR. BHBET-TVET,

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, and Course
of Terrestrial Environmental Studies including six core and two
cooperative programs started. Faculty members of the Course of
Marine Environmental Studies, who concurrently serve as faculty
members of the Atmosphere and Ocean Research Institute, have
their laboratories in the Institute, and conduct educational activities
in close collaboration with the institute. The principle and aim of the
Course of Marine Environmental Studies 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 nonrenewable
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 for the Course of Terrestrial Environmental Studies, graduate
students of one of the Cooperative Program, Numerical Modeling
for Global Environmental Issues, have rooms in the Atmosphere
and Ocean Research Institute. They can study numerical modeling
techniques for atmospheric environment issues as well as
observational researches including field experiments and remote
sensing studies such as satellite data analyses.
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FEH
Number of Graduate Students Enrolled as of April 1, 2021
FE Academic Year 2018 2019 2020 2021
B 52 %W E R f&x mc 34 (2) 45 (4) 50 (4) 44 (1)
Seience @+ oc 17 (3) 16 (1) 24 (4) 32 (5)
EsaafemRs | BEMc 22 (5) 21 (5) 28 (6) 27 (5)
Agricultural and Life Sciences &+ bc 16 (B8) 16 (B) 19 (9) 23 (11)
FEm A mB pwHRR | BT MC 33 (™) 35 ® 23 () 25 (9
Frontier Sciences #+ bC 27 (10) 17 (9) 19 (7) 17 (7)
x = TIHFRHER gt mc o 0 o 0
Graduate School Engineering f&+ bDC 0 0 0 0
WELHRR fex mc 1N 1) 0 2@
Arts and Sciences @+ bC 0 0 3 (3) 3 (3)
XERHFRE
Post Graduate Research Student 0 0 2 (@) 0
LS A R
Post Graduate Visiting Student 0 0 0 0
SN EANHRRE
International Research Student T 1T 1. 33
EZRFREWMRE
Post Doctoral Research Fellow 0 0 0 0
BEMEBEEHAHARE
Post ,Graduate Researcher for Ocean Science 4 4 4N 4 (@)
W ® &
Research Student 2@ 9@ 5 (8) 63
EEEN L L EY 6 5 5 5
*JSPS Research Fellowship for Young Scientists
BHAZMRESABABFINARS
*JSPS Postdoctoral Fellz:\:vship for Overseas Researchers 2@ 2@ 2@ 2@

( )ARSMEATAE  Total number of foreign students are in parentheses.

RERAFBET 47 AEEAAHEE

*JSPS : Japan Society for the Promotion of Science

The University of Tokyo Ocean Alliance Collaborative Research Organization

REKZBET 7T L XEE MBI T FE SRR
PRt 2—hE 2RI RITh-2 B RER 4 BT
HWEMRETOI-HDOKRELTHR SN TV T, Ch&ET
DIBERICHBEENCEDE TERDHEEH S L) IRIITED
SRR CH D EEMERIBICHF2EARICEHEL. FCR
BLEU - RRRBICSBFICEEZRFRT 225082 BTHE
MEENEELEN ZhETNWDIRREAFEX YN T—ITDE
SCHEENEBET AT CRZETWET, ZOEARNLIRZIL.
HEPOSBFINEARERFEOERICEG T /O—/NILE
BRpoEEHSDRREZEZIDZEICHY) . BARNFZDRED
O DFEIRAEERD, FLVBLE - $1Af - X ZRIH L. Bk
THEMAFERE LR EIR—A. V05227
ELTHY EDOBFBERDIIFEHTICEML OV EEBRIE
LTWET 2D DG IR EL T KRBHEMREERIL.
BHET AT A EENTHEABOBENCKZCERLTVET,

[(KERERE BEFEFBERE 0T IL4]
CDEOEENEERTREDIC EBET AT R E KRR
BOBADT. BICEATHMENAMBEREENE LI KXFRHE
MRHE IO SLEERLTVWET ATOT LI BRI
REWSTRERDAEAEBA BB ELTDBFEZDR
AL REE. BADBEBROFEEILELVEREERNS S
AW OB EBIEL TV E T (www.oa.u-tokyo.ac.jp)o
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The University of Tokyo Ocean Alliance Collaborative Research
Organization is a core for faculty transecting marine education and
research composed of 7 graduate schools, 5 institutes and 1 research
centers. Based on the last 13 years activities, the Ocean Alliance
developed into Collaborative Research Organization which has a higher
degree of independence. More than 250 teaching and research staff
members are now working for the University of Tokyo and the Ocean
Alliance Collaborative Research Organization takes an important role
to build their network. Its aim is to develop ocean basic sciences to
contribute to the efficient planning and action of marine policy. For the
accomplishment of this purpose, fostering advanced scientists and
government officials who have wide spectrum of knowledge of ocean
sciences is required. Education program transecting social science,
natural science and technology for the purpose are also provided
in cooperation with the Ocean Alliance Collaborative Research
Organization. The Atmosphere and Ocean Research Institute, the
University of Tokyo, is a core of the organization and contributes to the
activity.
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Division of Climate System Research

Explores climate formation, 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 the quantitative and physical understanding of ocean circulation and
its variability, water mass formation, atmosphere-ocean interactions, atmospheric
and oceanic disturbances through observations, experiments, and theory.

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, land,
and ocean floor.

Marine Inorganic Chemistry Section
Marine Biogeochemistry Section
Marine 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, and decode environmental history
of the Earth from marine sediments.

Marine Geology Section
Submarine Geophysics Section
Ocean Floor Environments 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 Ecosystems 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
Marine Benthology Section
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Department of Marine Bioscience

Studies marine organisms integratively at molecular, organismal, and
populational levels to understand the ocean from the biological view point.

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

Department of Living Marine Resources

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

Fisheries Environmental Oceanography Section

Fish Population Dynamics Section

Biology of Fisheries Resources Section

Division of Integrated Ocean Research

Explores the biological dynamics in the ocean environment by collaborating
with various disciplines related with the ocean. The department also
conducts research and educational activities including ocean policy, and
science-society activity with public relations.

Biological Oceanography Section

Ocean Alliance Section

Science-Society Interaction Research Section

Social Interaction Research Section

International Coastal Research Center

The international coastal research center conducts integrated research
on coastal oceanography and promotes cooperative research with related
institutions. To build close relationships with local communities, a social
contribution/educational program named “School of marine science and
local hopes in Sanriku” has been initiated in cooperation with the Institute
of Social Science, the University of Tokyo.

Coastal Ecosystem Section

Coastal Conservation Section

Coastal Ecosystem Restoration Section
Coastal Marine and Social Science 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 the 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

Analytical Center for Environmental Study

The center aims for conducting frontier sciences in Earth system sciences
including biosphere using advanced analytical techniques. Trace elements and
isotopes are major tools to tackle various topics in the field that are measured
by Accelerator Mass Spectrometry, nano-SIMS, laser ablation inductively
coupled plasma mass spectrometry and other analytical machines.

Environmental Analysis Section

2 02 1 ATMOSPHERE AND OCEAN RESEARCH INSTITUTE I CATALOG
THE UNIVERSITY OF TOKYO

29



ﬁ FZE NS | RESEARCH CONTENTS

E

Y2FLREZSR SURET Y T HZEERFY

SURVATLET UV ITHRADE

Division of Climate System Research,

Department of Climate System Modeling, Climate System Modeling Section
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The Earth’ s climate is determined by interactions among various climate
subsystems such as atmosphere, oceans, land surface, cryosphere, etc.
It is important not only to investigate how various elementary processes
work within the subsystems, but also to clarify how interactions among
the subsystems work to form the whole climate system and control its
variability. The computer models of climate is under rapid development
from those based on atmospheric and oceanic dynamics to so-called
“earth system models” that can deal with carbon and other material
cycles and associated biogeochemical processes.
The computer models have to get improved by verifying them against
observational data, modern instrumental, as well as paleo-climatological
proxies. Based on such verification, predictability of climate change,
such as global warming, and wide-ranging natural climate variability has
to be pursued.
It cannot be overstressed the importance of not only expanding
processes dealt by climate models, but also deepening our understanding
on fundamental processes of the climate system such as radiation and
clouds. The Climate System Modeling Section is conducting research
on climate system modeling and verification, in collaborations with other
sections in the Division of Climate System Research and with research
groups both domestic and overseas.
We recognize the importance of data assimilation in pursuing climate
predictability research. Observational data tell us about the real climate
variability, but their coverage tends to be limited both temporally and
spatially, and not all the climate system variables can be observed. By
combining the observational and climate model information, we may
be able to capture more thorough and accurate evolution of the whole
climate system and to achieve better predictability.

Ongoing Research Themes

@ Coupled ocean-atmosphere and earth system modeling

@Evaluation of model representation of elementary processes

@Paleoclimate simulations and future climate projections,
including elucidation and verification of various relevant
feedback processes

’@% Ice-age
. =
T cooling

SIEEFINI2L— 3> (WCRP CMIPST—42%2{EH)
Climate model simulations (based on the WCRP CMIP5 data)
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Computer simulation is an important tool for investigating the
atmospheric environment and predicting its future state. Our
research group has been developing numerical models simulating
atmospheric phenomena at regional to global scales. We utilize
them to better understand and predict the complicated multiscale
atmospheric system. We also support the development of satellite
sensors to measure the atmospheric environment from space
and develop data analysis methods. On the other hand, we have
conducted in situ measurements of atmospheric environment using
airplanes and ground based remote sensing. Our mission is to
understand the atmospheric environment comprehensively through
the combination of observations and computer simulations.

Ongoing Research Themes

@Numerical simulations of greenhouse gases such as carbon
dioxide and methane, and source/sink inversion analyses of
gases using chemical transport models.

@®Development of new satellite sensors and algorithms
for analyzing satellite data to study the atmospheric
environment and greenhouse gases. [GOSAT satellite and
GCOM-C1 satellite]

@Measurements of atmospheric environment over the Arctic
and West Siberia using airplane. [Joint research with
ROSHYDROMET/CAO, Russia]

@Field experiments using ground-based remote sensing to
measure the methane emitted from Siberian wetlands. [Joint
research with Ural Federal University, Russia]

@Studies on the budget of carbon dioxide and methane
emitted from rice paddy field in North India. [Joint research
with Delhi University, India]

@Global high-resolution atmosphere-ocean coupled simulation

@ Multiscale interactions of cumulus convection systems

@Improvement of middle-range (2 weeks-3months) predictions

Precipitation (2-daily, 10N - 10S)

(b) Simulation 14 km

(a) Observation
Nov 17 [E558

Nowv 29 [

Dec 11 [

0 16 32 48 [mm/day]
(Miyakawa and Kikuchi 2018)
HEERETIERLEKIZTL (a) BAl (TRMMEE) (b)¥IalL—
23> (NICAM)
A huge eastward propagating tropical rain-system, (a) observation (TRMM
satellite), and (b) simulation (NICAM).

IMASU, R.

MIYAKAWA, T.

e SER—
Professor IMASU, Ryoichi
R =l 2

Associate Professor MIYAKAWA, Tomoki

2 02 1 ATMOSPHERE AND OCEAN RESEARCH INSTITUTE I CATALOG
THE UNIVERSITY OF TOKYO



ﬁ FZE NS | RESEARCH CONTENTS

SREFUVIHREI | IV AFLEFU YIRS S

]
I

Division of Climate System Research,

Department of Climate System Modeling, Ocean System Modeling Section

BEERTOBTRTIEEMES LTCEE L - KX _E1E
RELEOHEFBICTRINTSY), ZThSIIBERICKBIC
E2oN, BRICETERShET, Z5LAEEEOERIL. B
PEEVIEVEBZT—ILORBREEEIZXHICTE—A.
TEXFEFEEVORVWEBBXT—IVOREEZE 25 EHRILE
T IRV — IV EEDRIELTENICH VT, &R E
DBARRICSIHPBFEVEOBXIEELREIER/L
TN BEBACEZ ORI F57/-0. ZDEREEICIETREA
BEAPZIFRINTWET, ROWABBFT—2%H L0+
AEROEREF#BEZELIT DI, HEWVLFERDBE - TR
DEEEFRATI/-OIC. BEABROBEETV T35
RO EENARFERELE>TVET,

— A ETFVIDEETHIBEBEET IV ODRERTEE
HOTRBNERA BEVATLETIIHH TR, BAET
TV TDODBEETINVERKLED S 4L BERE - 22
2=V EEODBABRRIIZAEERL. H2WiZThes KT
EEMNSIEIATLAEZDETIVERELESIBEETIVER
W BEZDBDEBENRIEICSVWTRAETREEZEZAD
THODHRRET>TVET,

REVELEMAET—~

O FEKBEROETI VY
BAEABERI. AMESLEENIVOLYERR L. BFL
FoO#NFZHED7OLAEOEAICI FO—ILENE
To ZOMADREADS BAEABROIL MOA—IAHZX
LERERAIPTMRET>TVET,

OEEEETOEANDET YT
BERBRROERELIRBAIRIE. EICBEEEDS
BROSN/AFBHTELE T, BKBRELE. ZCTEEELLD
BEOBATOCADFMEET ) J#RBLT EBAT
BICESREBW-AREEHTVET,

O EET) T
BERBRROZIbIE. BEDARETIERETEIEFIEICE
BRLTWAZEP SN TVWET, MELIIELITURIREY
EDESZEREINS-DD, ZOADZ X LEFANDB - DI
RETH>TVWET,

O F¥MERRETV Y
BAEPICEETIHA4CMEOERELRELT(bIE. TR
HSEROHNFERDIEELERTI . ZILEEREET
Do JICI) AL, BEMERIROEREEREALTIHD
HRET-OTVET,

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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The overarching goal of our research is to obtain better understandings
of climate variability operating on various spatial and temporal scales
with a combined use of climate models and available observations.
To this end, we exploit satellite observations to evaluate fundamental
uncertainty in climate models and to improve their representations
of key processes, particularly cloud processes that are still highly
uncertain in state-of-the-art climate models. The models thus
improved will then be used to study climate variability, including ENSO
and MJO, and to predict interannual to interdecadal variabilities.

Given that numerical experiments are a powerful tool to unravel the
mechanisms behind the climate variability, climate models used for
that purpose should be validated with observations. We address
fundamental uncertainties in the models, particularly those of cloud
processes, with a novel use of emerging satellite observations in an
attempt to offer unprecedented, process-based constraints on model
physics. Through such a synergy between satellite observations and
the climate model developed at Division of Climate System Research,
we intend to advance our capability of modeling climate variability
ranging from seasonal to interannual scales, as well as global warming
due to human activities. Such a progress in climate modeling will
enhance our understandings of climate variability, leading to more
reliable climate projection.

Ongoing Research Themes

@ Studies on anomalous weather and low-frequency atmospheric
variability

@Decadal prediction of climate variability and change

@ Satellite-based studies on cloud microphysical processes

@Evaluation and improvement of cloud processes in climate models
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Vertical microphysical structures of clouds obtained from satellite observations
(a) and from climate model results based on three different cloud assumptions (b,
¢ and d). Such comparisons enable us to constrain uncertain model physics.
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Analysis of extreme precipitation utilizing three-dimensional precipitation
data observed with the precipitation radar data on board the Tropical Rainfall
Measuring Mission (TRMM) satellite and the Global Rainfall Measurements
(GPM) core satellite. Left panel shows the “organized precipitation” which
sometimes brings torrential rainfall, while right panel shows the “isolated tall
precipitation” which brings intense but short duration rainfall.

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 state-of-the-art satellite remote sensing data and climate
models, in order to reveal the structure of such intricate aspects of
Earth's climate.

Recent intensification of natural disasters, such as torrential rainfalls,
draughts, and heatwaves, has become a serious social issue, upon
which effects of climate change are indicated. We aim to study
the interrelationship between processes of water vapor-clouds-
precipitation-and-convection, and climate states, to clarify how we
can formulate their interrelationships to reproduce realistic climate
including its variations and effects. We also aim to quantify roles of
clouds and precipitation systems upon climate system as a coupled
system among atmosphere, ocean, land, and cryosphere, in various
temporal scales ranging from large-scale atmospheric circulation, El
Nino, decadal variation, and global warming.

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
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Estimated rainfall volume associated with the “organized precipitation
systems” in the current climate (left) and its future change at the end of 21st
century. “Organized systems” sometimes brings about torrential rainfall. The
results are obtained by combining GPM Dual-frequency Precipitation Radar
data and CMIP5 model outputs.
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General ocean circulation plays important roles in the global climate,
earth environment, and marine ecosystem 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 multi-decadal timescales.
Climate variability with longer time scales of particularly more than
decades to a hundred years is affected by the intermediate and deep
circulations. The deep circulation starts from the North Atlantic, flows
through the Antarctic Ocean, and finally reaches the North Pacific
where the upwelling to the shallower deep layer occurs. Part of the
upwelling is caused by turbulent vertical mixing. The deep circulation is
also a key element in global warming.

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.

@Observation and dynamics of Pacific intermediate and deep
circulations and mixing : The North Pacific is critically important
for understanding deep and intermediate ocean circulations, and
presents many challenges. The mechanisms of the circulations,
upwelling and vertical mixing are the biggest questions in
oceanography. We investigate the state and dynamics of deep-
and intermediate water circulations, upwelling and mixing using
water analyses, moorings, underwater gliders with turbulence
sensors, shipboard observations and model calculations.

@Long-term variations of climate, ocean and ecosystem :
On the basis of unigue g B /
hypothesis that 18.6-year
period tidal cycle regulates the
long-term variability through
tide-induced vertical mixing,
we observe and model the
Okhotsk Sea, the Oyashio and
the Kuroshio, and study multi-
decadal variability.
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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 of the
oceanic motions, except for tidal motion, are caused by atmospheric
forcing such as wind stress, surface heating/cooling, evaporation, and
precipitation. Most of the atmospheric motions, on the other hand, are
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 motions 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

@The Atmospheric General Circulation : Interaction between low-
and mid-latitude circulations & multi-scale structure from meso-
to the global-scale circulations

@Development of a global cloud resolving model (NICAM) and
study of numerical schemes

@®Dynamics of convective clouds and their organization :
Atmospheric disturbances over the oceans around the Japanese
islands, tropical cyclones, cloud clusters, and the Madden Julian
oscillations

@Atmospheric and oceanic boundary layers

@Laboratory experiments on atmospheric and oceanic disturbances

AREOMZES| Examples of ongoing research
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Global nonhydrostatic model, NICAM (upper left), global cloud distribution
simulated by NICAM (upper right), numerically simulated explosively-developing
extratropical cyclone (lower left), and horizontal convection in a rotating tank
experiment (lower right)

SATOH, M.

e i AR
Professor SATOH, Masaki
R RE &KX

Associate Professor  IGA, Keita

36

CATALOG I ATMOSPHERE AND OCEAN RESEARCH INSTITUTE 2021
THE UNIVERSITY OF TOKYO



fZ2ANZE | RESEARCH CONTENTS -

SEERER YIRS ERPY

VAT LR

BAERENNF T E

Division of Ocean-Earth System Science,

Department of Physical Oceanography, Ocean Variability Dynamics Section

BaANED, Ba, SEEFICELLTVET, BEPE
EEHEID-EDBWEETTF. ZOEPICHE - AH BV IEE
FE HB+EORBTKERERIEILLTWEZEI,HSN
BEESTEELE, ShETEHDE L. BERMLER
F—2DEEP. SEETREN. ERMNEBRBLE LS
T ADHTELPELSEHDTHY ., ZOEEDBEXHZX
LOMRRBREELRETT,

ARPBTIHE. ChETHHICHREINTZ LD 2 1BED
TERRETHLMERTRELTVET, BEBBEERLT
EHOWBICEDH DI, BESI 2L -3 PHENE
BEERBRETOCET. EEBBRROAD =X LDOBEBPEEI L
TVWET,

REOELEMAT—~

| P I=pio): ki
EHL TV ERbIA B HERBICHHHem/sbDmAD
HY). AREEOKEZITEEHLTVET, FRFTPKE-E
PNEEREEL T BRBREBALTVWET,

@B F DR
HECERRIEDEELZ 0 (R (B1EE) OEETIERER
ICBKEVBRDLTWET, BKOEEIEN, BKFDKE
PEMICE-TEIHEINBIDL, MICLBHIZEBIPE
EYIaL—Ya3>EHOTHRELTVWET,

The ocean has large temporal variations, even though it looks steady
and unchanging. Daily and seasonal variations are well known, but
many other variabilities 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.

Our research targets the ocean variabilities that have been less
questioned before. We conduct shipboard observations to gather high-
precision data and formulate numerical simulations to investigate the
dynamics of the variabilities.

Ongoing Research Themes

@Observation of deep currents
The deep ocean is not stagnant. Currents' mean velocities
and fluctuation amplitudes sometimes exceed 10 cm/s. Long
term observations using moored current meters and CTD
sensors will clarify characteristics of the deep ocean.

@Study of heat budget in polar seas related to ice-water
interaction
In the Arctic and sub-Arctic seas, the marked sea-ice retreat
has been rapidly proceeding. We focus on oceanic waves
and turbulence that may affect heat budget and sea-ice
volume. We attempt to elucidate key mechanisms above
and make quantification for heat balance on sea ice, by
methods of shipboard in situ approaches as well as computer
simulations.

BAABERAICHTBREA000mD AR E A 40°N
Deep current measurements at a depth of 4000 m
east of the Japan Trench 39°N

B HFRBE EOTTRAY MUAZER gy

EBMERT, Bl TROBRFIF— 25 T3 A/

N a4
The upper panel shows mean velocity vectors and 37°N ~/
standard deviation ellipses, and the lower panel

s
shows their 4-year times series at two stations. Color 36°N ‘5%”4"/‘3’?

represents the period of their deployments 140°E 142°E

eBEOEK- BERAORS (EX) L8R —~5
DR (BX) . BKOBALNERE B &
SUBKTOERBEXEIRA D,

(Left) photography of sea-ice & ocean measurements
in the Arctic Ocean, and (right) schematic illustration
of strategy for under-ice ocean waves and turbulence.
We investigate impacts of dynamic/thermodynamic
aspects to ice-ocean interaction in polar seas.
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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 physical, chemical 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 Biosphere Research (IMBeR),
International Cooperation in Ridge-Crest Studies (InterRidge), Land-
Ocean Interactions in the Coastal Zone (LOICZ), 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, sea-ice and land-ice
melting, 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.

PIHREMEBAICELSCTDY Y —ARKIEE (KH-14-6.1 A7)
CTD clean hydrocast on board R/V Hakuho Maru (KH-14-6 cruise)
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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 microbes in marine biogeochemical cycles

@ Structure and function of microbial food webs in the 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
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Marine bioelement cycles driven by microbe-organic matter interactions
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The oceans have played an essential role in the formation and
maintenance of the habitable planet Earth. Our primary goal is to
elucidate the co-evolutional history of climate change, geochemical
cycles, and ecosystems throughout Earth's history by using state-of-
the-art advanced analytical methods. By applying isotope geochemistry,
a powerful method for tracing geochemical processes, we aim to
comprehensively understand the marine environment at various spatial
and temporal scales, from primary processes to interactions between
systems. We also actively perform interdisciplinary science through
collaborative research by taking advantage of analytical chemistry,
which is applicable to a wide range of research topics.

Ongoing Research Themes

@Paleoenvironment and paleoecology reconstruction
@Isotope ecology on marine organisms

@Human evolution and its interaction with climate change
@ Ocean circulation using noble gas isotopes

@ Geochemical cycle of volatile elements on the Earth

@ Mechanisms of earthquake and volcanic activity
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(top left) Navigation Sampling System (NSS) (top right) Acoustic exploration of

The ocean floor of the earth records the development of oceanic
crust, the history of earthquakes, regional and global environmental
changes, and the carbon cycle. Moreover, active geological processes,
e.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, geophysical, 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
systems, manned and unmanned deep-sea vehicles 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 Discovery Program (IODP) and the
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

@Formation and alteration of oceanic crust at mid-ocean ridges
and back-arc spreading systems

@Hydrothermalism and its tectonic background

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

@ Distribution and displacement histories of active submarine faults

@Geological investigation of on-land accretionary complexes
recording tectonic processes of seismogenic subduction zones
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Most of Earth’ s volcanic and tectonic activities occurring on and
beneath the seafloor are closely linked to whole Earth dynamics.
We aim at elucidating dynamic processes of the seafloor, applying
geophysical and geochemical methods and techniques. Our
scientific targets are the data and samples spread out on the
seafloor and Earth’ s deep interior. For recording and collecting
our scientific targets, we explore the sea with scientific research
vessels.

Ongoing Research Themes

@Paleomagnetism and environmental magnetism: We study
on ancient geomagnetic-field intensity variations using marine
sediments and rocks, and hotspot motions from paleomagnetic
inclinations. We also conduct researches for estimating Earth’

s past environments using magnetic minerals in sediments
including those of biogenic origin.

@Seismogenic zone: 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.

@®Elucidating Earth’ s evolutional processes with rock
materials collected from the lower crust-upper mantle: From
the rock samples from Earth’ s deep interior, we are trying to
discover PGE (platinum-group element)-bearing minerals and
fluid inclusions, which are down to sub-micrometer in size. They
have recorded Earth’ s long history to date, and provide us with
knowledge on the Earth.
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Drill pipes down into the seafloor Drill cores recovered from the seafloor,

from the drilling vessel. recording Earth’ s long history.
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We collected ocean floor sediments and precipitates to reconstitute
Paleo-environments and to understand the biogeochemical processes
that control ocean environments at different time scales. Marine
biogeochemical processes have played a significant role in determining
the concentration of carbon dioxide in the atmosphere and in influencing
terrestrial environments. Various phenomena have changed over time,
which can be reconstructed by geochemical and paleontological records
in marine/terrestrial sediments. Each process has a specific periodicity.
We quantitatively reconstruct the Earth’ s surface environments in the
past at high-spatial and temporal resolutions to understand the detailed
processes controlling the Earth’ s climate system.

Marine biogeochemical processes have also played an important role
in the formation of mineral deposits on the seafloor. Furthermore, since
changes in the marine biosphere are closely related to changes in the
hydrosphere and atmosphere, using microfossils assemblages, we also
reconstitute changes in the marine system from a marine biosphere
perspective.

In this section, we sampled ocean floor sediments/mineral deposits,
terrestrial sedimentary rocks, and corals. We analyzed sedimentary
structure, mineralogy, microfossil assemblages and chemical and
isotopic compositions. In addition, field-based observation and
laboratory-based culture experiments are carried out on calcifiers
and opal secreting planktons, which are major constituents of marine
sediments. We wish to contribute to collaborative work and international
projects such as the International Ocean Discovery Program (IODP).

Ongoing Research Themes

@Study in paleoceanography and proxy development
Sediment cores provide unique opportunity to reconstruct land
and marine environments on the different time scales. We develop
paleoenvironmental proxies through culture experiments and field-
based observations.

@Long-term paleoenvironmental study
In order to understand the long-term environmental change from
the hothouse climate mode in Cretaceous to icehouse climate
mode in the Cenozoic, we study long sedimentary cores taken
by the International Ocean Discovery Program (IODP).

@Analysis of extreme geologic and climatic phenomena.
We investigate the causal mechanisms that have resulted in
extreme geological and climatic events such as Ocean Anoxic
Events (OAEs) and |
Salinity Crisis.

HREREY ORI

Sedimentary core collection
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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 its environment, and plays major roles in
biological production and biogeochemical cycles in the ocean. In recent
years, it has become 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 food web structures in marine
ecosystems: Molecular techniques reveal the basin-scale
patterns of biodiversity and prey-predator relationships.

@Life history of zooplankton: Molecular techniques together with
field observation reveal egg to adult life histories of important
species of zooplankton.

@Taxonomic re-examination of zooplankton: Taxonomic
uncertainty of zooplankton are investigated using morphological
and molecular analysis.

@Influence of viral infection on zooplankton: We try to reveal
diversity and ecological role of viruses infecting marine
zooplankton.

@®Distribution and dynamics of marine microplastics:
Distribution, sedimentation process, and effect on ecosystem
are investigated for marine microplastics in the seas around
Japan.

@Impact of the great tsunami on coastal pelagic ecosystem in
Tohoku area: We investigate the effects of the tsunami on the
ecosystem and recovery processes from the disturbance.

ARMABATDT I UM ARE
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.

@Biomass, community structure and metagenomic analyses of
marine prokaryotes

@ Integrated research on prokaryotic group with high activity and
functions

@ Microbial community dynamics in sea surface microlayer and
sea spray aerosols

@ Microbial biogeochemistry in the polar oceans
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An Atomic Force Microscopy (AFM) image of a marine bacterium

BASAICLET,
| E 5 |

A A

NISHIMURA, M.

HAMASAKI, K. SHIOZAKI, T.

el B 1EZ
Professor HAMASAKI, Koji
IR 1215 R
Associate Professor ~ SHIOZAKI, Takuhei
BhEX i B2

Assistant Professor NISHIMURA, Masahiko

2 o 2 1 ATMOSPHERE AND OCEAN RESEARCH INSTITUTE CATALOG
THE UNIVERSITY OF TOKYO

45



ﬁ FZE NS | RESEARCH CONTENTS

SRS R B EERY

EEEYIE

Division of Marine Life Science,

Department of Marine Ecosystems Dynamics, Marine Benthology Section

AABH TR, B E,PORBIIEIBENERERBLVE
5 (RURR) 2 REL. AL AEDP SR ET>TWE
T BEODELMART -3, FENCNXOZHMEE M
B RBEFARENBHEDELE LR EAOERSERE
WICEDCHEANBOEMELE. TREMDOHTEERE. BE
MzEFERT>MAEESNOARELETT, 2O LERER
3. BEEMEROTREEBRESHIZTEINATEL FED
WMIIRIE T BEERERICRIEITHEDTRICHRILDE
HFLTWED,

RENELEMAET—~

@K FKIFBEEURBEN P ADOELEERE
REBROEKEH I 0EKIE THREIN LR AR AR
S OETREICEEICEISL-EEDEME N SERINT
B FBENOELEIRRT 5 L TIHRIFOARIRTT, FA
7=5i3. DNAIEEE S| DL g Ic D& BBEEh &
Uitk 2 BB DRIE S &L, A7, EFEEL EERETL
TVWET, T ZONMEIEEIRRTBDIZ. T T4
EORBEECMHERAEEERLTOE T,

@BXEN;F¥EMS
BAREIE. FEGRVERICS->TRABEDBE SR TAONE
BASEMARIE T, RISKHORBIAICIE. BKENETE
KEDHSDEZBDAKFAICL)BIENBILL. SLDBEFE
MR- EhTOE S A5 EABEPEREEDE
EERMTIC LY, 2O LEBARBORBEEI CILEDAREED
ICRETIRIEZTE T ENOE P EAEBECENL OB
BESZTCEDERILTVET,

OTFBILERT3ERBOEEREE
AERIEMLOBTHY). BVENSHEMEE ODARDOTE
I TFEDIEDIL TREEFLTRECTEERLTILEVEL
bl TRBEERDSHMERETIHDERT -2
E£ANIC. BREEHNRELAS T BB EADBRENE
MOBRESE->TWET, T4 BRIV EABEICRIET
B EEEYMHIBRIESLICRATREERMELTOED,

OFEAIEHEERENBEARE
JINCTEERDL»ICIE. SERRISBAE TH BT 2 Al E;iE
BOEFRELDBON BN ET 1 K- AN KBES
BIETIE, cOLOamAlEERI ML, $-a B2 E
ERLET b3, S BRI $13 557 | | BRI E
HEEBORBBICO . Zh5ER0 N, BIEh - NS
FRME B 4E. R L. TEY - R AR AE L AR DWT
ZHENLCIAREEDTOET,

Deep-sea reducing environments including hydrothermal vent fields and
cold seep areas harbor faunal communities with an extraordinary large
biomass that depend on primary production by chemosynthetic bacteria.
As most animal species of the chemosynthesis-based communities are
endemic and highly adapted to the specific conditions, they provide
unique opportunities to investigate evolutionary processes, adaptation
and dispersal in the deep sea. Our current studies on these animals
include genetic population analyses and species- and higher-level
phylogenies based on mitochondrial and nuclear gene sequences. We
are also studying the early development and dispersal mechanisms of
the vent endemics and other deep-sea species by rearing pelagic larvae
and analyzing the chemical composition of gastropod shells.

The Sea of Japan is a semi-closed sea connected with neighboring
seas by shallow and narrow straits and thought to have experienced
environmental deterioration during the last glacial maximum. In order
to evaluate the effects of past and recent climatic changes on marine
ecosystems, we are comparing the genetic population structures of
various benthic animals along Japanese coasts. Another research focus
in our research section is the biogeography of snails on tidelands — a
marine environment that has been severely damaged by reclamation
and pollution. Obtained results would provide significant implications to
the estimation of future environmental changes.

Ongoing Research Themes

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

@Early development and larval dispersal of benthic invertebrates

@Evolutionary history of benthic animals in the Sea of Japan

@Biogeography of tideland snails

@Natural history of amphidromous snails

MEMABATONO—ILIEE

Sampling of deep-sea benthic animals using a trawl on the R/V Hakuho Maru
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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 various aquatic environments (salinity,
temperature, pH, etc,) and reproduced. Our studies focus on the
mechanisms enabling diverse adaptation and reproductive strategies
by investigating function of osmoregulatory and reproductive organs
and their regulatory mechanisms by hormonal and neuronal systems.
To this end, we investigate several aquatic vertebrates by using a wide
variety of physiological techniques at gene to organismal levels and
compare diverse mechanisms from an evolutionary perspective.

Ongoing Research Themes

@Analysis of mechanisms for osmoregulation and reproduction
in cartilaginous fish (sharks, rays and chimaeras), teleosts
(salmonids and medaka), and cyclostomes (lampreys and
hagfishes) from single cellular physiology to organismal
physiology to understanding unity and diversity of adaptation and
reproductive mechanisms.

@Analysis of euryhaline adaptation mechanisms of migratory fish.
Field survey of euryhaline bull shark is in progress.

@Application of transgenic and genome editing techniques to
model and non-model animals.
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Euryhaline bull shark (upper left), elephant fish embryo (lower left), neurons
visualized with GFP (upper right), cellular activity examined by patch-clamp
recording (lower right)
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Various organisms have evolved in the sea. The Molecular Marine
Biology Section conducts research to understand the diverse functions
of aquatic organisms as well as their evolutionary and ecological
significance through molecular and genomics analyses. Rearing
experiments in the laboratory, field research, bioinformatics, and
detailed molecular analyses are being conducted. For example, current
studies investigate the molecular functions necessary to inhabit
extreme environments (e.g., deep-sea hydrothermal vents, intertidal
zones, and estuaries) and their implications in evolution, habitat, and
ecological niches. Additionally, the evolution and complexity of coral
reef ecosystems and mechanisms of symbiosis between zooxanthellae
and corals are under way. We also strive to establish methods to
analyze microplastic and chemical pollution using living organisms as
indicators as well as to conserve genetic diversity in coral reef and
other aquatic ecosystems.

Through the above studies, we hope to gain a better understanding
of how life on Earth with its diverse and rich ecosystems has evolved
and to contribute to its conservation.

Ongoing Research Themes

@Adaptation mechanisms and evolution of living organisms in the
deep sea (e.g., hydrothermal vents), intertidal zones, estuaries

@Molecular mechanisms determining ecological niches and their
evolution in aquatic organisms, including sessile invertebrates

@Relationship between the evolution of environmental adaptation
mechanisms and biodiversity

@ Molecular mechanisms involved in physiology and symbiosis
of corals and zooxanthellae, and their applications to conserve
and regenerate coral reefs

@ Molecular mechanisms of coral-microbe interactions, and their
applications for disease prevention and management

@Understanding and conservation of biodiversity of aquatic
ecosystems, including coral reefs

@Molecular responses to the environment in Asian medaka fishes
and mussels, and their applications to environmental monitoring
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Deep-sea bivalves (lower left) and the rearing
apparatus (upper left); Coral Reefs (upper right)
and close-up of coral polyps (lower right)
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Images acquired from
an animal-borne video
camera of a streaked
shearwater capturing a
Japanese anchovy under
water.

We investigate the biomechanics, behavioral ecology, and evolution
of aquatic animals such as fish, sea turtles, seabirds, and marine
mammals through field studies, physiological experiments, stable
isotope analyses, molecular genetics, and biologging.

1.Biomechanics and behavioral ecology of marine top predators:
Biologging is a new method that allows researchers to investigate
phenomena in or around free-ranging organisms that are beyond the
boundaries of our visibility and experience. We use animal-borne
devices, which can record three-dimensional dive paths, swimming
efforts, and visual information of the surrounding environment, including
prey distribution, the physical environment, and other individuals
(social interactions). We aim to understand the mechanisms (proximate
factor) and functions (ultimate factor) of animal behavior by combining
physiological experiments, stable isotope analyses, molecular genetics,
and the development of new devices.

2.The physical environment of the boundary between the
atmosphere and the ocean monitored by “Ocean Ninjas” : Using
seabirds and sea turtles as “Ocean Ninjas” , we deploy small recorders
on them to record the temperature, salinity, and their three-dimensional
tracks. The fine scale movement provides information about ocean
winds, surface currents, and waves. This information can fill the gaps in
terms of both time and space.

Ongoing Research Themes

@Physiological behavior of fish (conger eel, eel, marlin, etc.)

@ Migration and life history of sea turtles in relation to their
physiological constraints

@Behavioral ecology of seabirds (streaked shearwater, albatross,
European shag, etc.)

@Improvement and development of biologging tools

@Biomechanics and foraging activities of marine mammals
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Deployment of a suction-cup
attached tag (white circle) to a
sperm whale using a long pole. The
tag, which consists of an animal
borne-data logger, camera, and
transmitter, automatically detaches
from the whale and floats to the
ocean surface.
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Ocean provides variety of benefits, including fish, shellfish and seaweed,
and sustains human living. Recently, many studies showed the
importance of climate and ocean variability on the fluctuation of living
marine resources. For example, it has been elucidated that the large
fluctuation of Japanese sardine closely related to the ocean environments
in the Kuroshio and Kuroshio Extension, where their eggs and larvae are
advected. However, life history of many marine livings (spawning ground,
migration route, etc.) is still unknown and the mechanism of ocean
variability impacts on living marine resources is still mystery. Facing to
the global change, it is urgent task for human beings to elucidate the
mechanism of ocean variability impacts on marine ecosystems and
evaluate the effect of future climate change on living marine resources.
Our group studies the dynamics of physical oceanographic processes
and their impacts on marine ecosystem and fisheries resources via
physical-biological interactions by promoting both field observations and
numerical simulations. We are conducting high technical observations
(e.g. GPS wave buoy, environmental DNA) and investigating fish larval
environments using otolith stable isotopes. Impacts of swells and internal
tides on coastal marine environments are studied with real-time buoy
monitoring of Otsuchi Bay. A new generation biogeochemical and
marine ecosystem model incorporating particle tracking methods has
been developed. To elucidate the key factors to control fluctuations of
living marine resources and evaluate climate change effects on them,
laboratory experiments on fish swimming have been conducted and fish
growth - migration models have been developed.

Ongoing Research Themes

@Fluctuation and species alternation mechanism of important
living marine resources

@Impacts of global warming on marine ecosystem and fluctuation
in living marine resources

@Physical processes related to biogeochemical cycles in the
Kuroshio and its adjacent regions

@Fish distribution pattern inferred from eDNA

@Development of new-generation observation system and marine
ecosystem models

KIBBOREHRDUTIL B
BALEZR)Y £
Real-time monitoring of wind
and wave in Otsuchi Bay
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Numerical experiment to evaluate climate change effects on fish

(Pacific saury) using a fish growth - migration model 150 T T 180 G degt
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Our group focuses on the population dynamics of marine organisms from
the viewpoint of applying various mathematical techniques. Research
in the group addresses a wide range of questions broadly concerning
fisheries stock management, conservation ecology, and evolutionary
ecology. Our research utilizes a wide range of modelling techniques, from
the models for fisheries stock management (e.g., VPA and integrated
models) to computer-intensive statistical methods (e.g., maximum
likelihood estimation, bootstrap, hierarchical Bayesian modelling,
and MCMC). Our approach also includes the modelling techniques
established in theoretical biology, such as the matrix-population models,
PDE-population models, individual-based models, optimality models,
and quantitative genetics models. We contribute to both society and
academia, by supporting numerical simulations for governmental stock
management and by achieving multidisciplinary collaboration through
statistical consulting for empirical studies, respectively.

Ongoing Research Themes

@®Management and assessment of marine living resources : We
study the statistical methodology to estimate population sizes
and ecological parameters from fishery-derived, fragmental,
noisy data, as well as to develop management procedures
robust to environmental uncertainties.

@Population size estimation using neutral genetic information
: This is a challenging study to estimate the wild population size
of marine organisms. We employ a genetics-incorporated age-
structured population model implemented on a supercomputer
for establishing new methods for the next generation.

@Theoretical approach to the evolutionary dynamics of marine
organisms : In a mathematical sense, population models are
closely-related to the models to describe replicator dynamics
or evolutionary dynamics. We thus pursue theoretical studies
on the life history evolution and reproductive ecology of marine

organisms.
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The process of stock evaluation and management of living marine resources

dw/dt = aw®® — bw
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Marine animal resources fluctuate naturally depending on marine
environment. Marine animals generally produce large number
of eggs, and the recruitment of juveniles to adult population is
determined by the growth and mortality rates in early life stages.
Individuals experience different physical and biological environment,
and have different growth and maturation characteristics. Such
individual differences result in various reproductive traits of adults,
and eventually in quantity and quality of egg production that affect
recruitment of the next generation. The aims of our research are to
understand the life history strategy of marine animals, such as fish,
mollusk and crustacean species, that underlies the mechanisms
of recruitment fluctuations and eventual population dynamics. Our
results will constitute the basis of sustainable use of living marine
resources.

Ongoing Research Themes

@Ecology of benthic organisms, such as mollusks, crustaceans
and echinoderms

@ Community and food-web structures in seaweed beds and tidal
flats

@Evolution of reproductive strategy in squid

@Effect of environmental condition in life history traits in
cephapolods

@Life history of fishes comprising local fisheries resources

@Early life history of Teleosts

SESDEYEERE
SCUBA sampling of
invertebrate community
on sea-grass

FHNEIZIC BBV
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Egg mass of squid
Heterololigo bleekeri
at natural spawning
ground
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The distribution, migration, and stock variation of marine organisms
fluctuate with the physical, biological, and chemical marine environment
on various temporal and spatial scales. Global oceanic and climatic
phenomena related to El Nifo have a close relationship with the
spawning and feeding of the fishes such as tuna and eel that exhibit
large-scale migration over several thousand kilometers. The biological
transport associated with ocean circulation and the vertical mixing
caused by oceanic turbulence play very important roles in the growth
and survival of larvae and small marine organisms, such as shellfish.
There is a wide variety of marine environments that affect not only the
entire life history of species, but also the specific growth stages. Our
objectives are to clarify the characteristics of oceanic phenomena
related to the ecology of marine organisms, and the response
mechanisms of aquatic organisms to global environmental changes.

Ongoing Research Themes

@The feeding ecology and transport of Japanese eel larvae

@The habitat, environment, and behavior of Japanese eel adults
in freshwater regions

@The effects of Kuroshio on stock abundance and migration of
the species that are important to fisheries

@Ecological and physiological responses of marine organisms
related to global warming

@The reproduction mechanisms of coastal marine organisms

@Larval dispersal mechanisms of benthos related to the
evaluation of marine protected areas

@ Modeling of the physical environment of small-scale bays

@Effects of global environmental changes on stock abundance
and migration

Fig.3 Fig.4

ZHRIFXDOLT T 7V RS (B1) EEEER TROI-SEDHEZRE (M2) , TV
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K- ARKBTOEBRRIBENRE - ERICAZEFELRIZT T, ZRICH B3 L—IVEDER
KEFEWTH B AF 15 (H4)

The Japanese eel leptocephalus (Fig.1) and its larval transport from the spawning ground in
the North Equatorial Current, reproduced by numerical simulation (Fig.2). Transport rate of
the Japanese eel larvae along the Kuroshio is less than that along the Mindanao Current in
an El Nino year (Fig.2, left panel). Yellow eel (Fig.3). Glass eels turn into yellow eels, and the
freshwater environment affects their growth and survival. The Menai Strait - largest mussel
producing area in the UK (Fig.4).
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Division of Integrated Ocean Research,
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Large scaled ORI
net operation
on board R/V
HakuhoMaru 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.

@ Restoration and conservation of coastal environment and
ecosystem focusing on iron
The relationship between forest, river, and sea is important
for maintaining the coastal ecosystem, and the role of iron
in the ecosystem has attracted increasing attention recently.
We focused on the lack of dissolved iron in coastal areas and
have developed a method for restoring seaweed beds by using
a mixture of steelmaking slag and compost containing humic
substances. The dynamics of chemical substances, mainly iron, in
terrestrial and coastal areas has been investigated to understand
the importance of iron in the coastal environment and ecosystem.

SkEFIELRBEBEICE KA RER (tEEER)
(RERFABRIDBE () ERBRFRIGZFEOEE (B))

The bottom of sea (left) and sea area of field test site in Mashike-Cho, Hokkaido
for the method of seaweed bed restoration by using steelmaking slag and compost
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Our institute is conducting research to clarify the complex mechanisms
of the oceans, the atmosphere, the living organisms nurtured in these
spheres, and their evolution and variations since their birth to date,
and to provide a scientific foundation for considering the future of
humans and the global environment. These researches not only deal
with a number of attractive and undiscovered subjects in basic science
but also are indispensable for considering the future climate, marine
resources, and disaster mitigation. However, our efforts to convey the
attractiveness and significance of these researches to the society have
not necessarily been sufficient.

To advance atmospheric and oceanic sciences further, it is important
to share the importance of these fields with the society through an
effective use of our resources and achievement with well-planned
strategies. One of the characteristics of the phenomena in the
atmosphere and ocean is that they occur through complex interactions
among physical, chemical, geoscientific and biological processes.
However, this makes it difficult for general public or non-experts
to understand atmospheric and oceanic sciences. Our section, in
cooperation with other departments and centers of our institute,
conducts research to develop strategies for effectively sharing the
findings of our institute with society, securing human resources that
will lead the future atmospheric and oceanic sciences, enhancing
our social contribution, and further promoting industry-government-
academia collaborative researches. Specifically, we focus on the
following subjects:

Ongoing Research Themes

@Strategy for effectively conveying research findings to the
society

@Social contributions in cooperation with external organizations

@ Contribution to cultivate human resources that will lead
atmospheric and oceanic sciences
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Reconstructed main building of International
Coastal Research Center and the Guest House.

BRB. FCEESNRER I Io4—2
New research boat “Grand Maillet”

ERE BEINREMRAE

Rebuilt research boat “Yayoi”

The Sanriku coastal region, including Otsuchi Bay, where the
International Coastal Research Center (ICRC) is located, is widely
known for high productivity and biodiversity being fostered by
both cold and warm currents. The Great East Japan Earthquake
in March 2011 caused a massive tsunami that severely damaged
the coastal ecosystem along the Sanriku region. The ICRC will
continue intensive coastal marine scientific research and conduct
continuous observations of coastal ecosystems after the disaster in
2011, aiming to play an important role in international networks of
coastal marine sciences. The ICRC initiated a social contribution/
educational program named “School of marine science and local
hopes in Sanriku” to build close relationships with local communities
in cooperation with the Institute of Social Science of the University of
Tokyo. The research and accommodation buildings were reconstructed
in February 2018, and experimental rearing facilities with an exhibition
room will be established soon.
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Coastal Ecosystem Section
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The coastal ecosystem section investigates mechanisms of formation
and maintenance of the high productivity and biodiversity in coastal seas,
focusing on oceanic and tidal currents, atmospheric and climatological
conditions, and historical environmental changes.

AFRREDTE

Coastal Conservation Section
AEERICHIPENOEFLCTEERE MERRICETIMREZTOEHRICE
BRIy NT— V8B U THRENAERELEEIXTLOEEEZBELTVET,
The coastal conservation section aims to provide a framework for
conservation, restoration, and sustainability of coastal ecosystems by
focusing on the life history and behavioral ecology of coastal marine
organisms and dynamics of bioelements in the coastal areas.

EMERBEDE

Coastal Ecosystem Restoration Section

20MEBANMBICRELERMEERBENY RFEOBFEERCENERICRIFL
-8 LU ERI - ERERORBEBIEEZOX N =X LERBALET,
The section “Coastal Ecosystem Restoration” investigates the effects of
the mega-earthquake and massive tsunami events of March 11, 2011,
on coastal ecosystems and organisms, and monitors the secondary
successions of damaged ecosystems.

BEEFHRZEDEF

Coastal Marine and Social Science Section
SRERFREOBERTENEL, BIEICELIEMFN. BEFNSEMN
DERE. HLVZNSDANL-HEBFWEESER - REEMEAL TV ET, B
RUREEE[BLFLEOER in =k bRBANICERLTOET,

The section promotes ocean research on the Sanriku coast, and clarifies
biological and oceanographic diversity different according to the bays. It
also seeks the importance and roles of the coast from the viewpoints of
cultural and social sciences.

el &S ) BF
Regional Linkage Section

HREEDRFEBFICETIHEMBBAICOVT EREEECSEMEERED
HEMRDOEBRUERE XY T —7ICEBIFRZBICLAREDA LD
THRAREE. TRELDERERD DI EICLVEREBIELTVET,
The regional linkage division endeavors to coordinate academic programs of
coastal marine science by establishing a network of scientific collaboration
between domestic and foreign universities, institutes, and organizations.
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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,
fundamental questions remain regarding the structure and dynamics
of coastal ecosystems. 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 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) historical changes of coastal environments
and ecosystems, through promotion of international collaborative studies.

@Changes of the coastal marine environment in the bays of the
Sanriku Coast: Oceanographic structures, such as the large
Kamaishi breakwater, and the associated changes to coastal bays
are studied based on data analysis of oceanographic observations.

@Coastal Sea Circulation: We investigate the structure and
mechanism of sea circulations in Japanese and northeastern
Asian coastal zones. In addition, we aim to comprehensively
understand the relationship between the sea circulation and the
marine habitat through observations and numerical modeling.

@Biodiversity on the Sanriku Coast: Biodiversity and ecosystem
is poorly investigated and understood in the Sanriku coastal area
though there are many bays of which physical structure is variable
in seasonal and annual scales. We aim to reevaluate and update
our knowledge on the biodiversity in the Sanriku coastal area, and
then to clarify mechanisms of its generation and maintenance.
For this purpose, we perform taxonomic and ecological studies in
collaboration with the marine environmental study.
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Marine environmental monitoring in Otsuchi Bay
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Coastal Conservation Section
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In the 20th century, serious damage to the coastal ecosystem has
occurred and is evident as a rapid decrease in biodiversity and
extensive resource depletion that is exacerbated by pollution and
global climate change. In addition, the large earthquake and tsunami
on March 11, 2011, caused serious disturbance to the Sanriku coastal
ecosystem. Conservation and restoration of coastal ecosystems in
general 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 with their taxonomy and population
genetic aspects to understand the evolutionary history of ecological
traits of fishes. (2) behavioral ecology of animals in relation to their
surrounding environments using animal-borne data loggers (Bio-
Logging), (3) the role of dissolved and particulate matter in material
cycling in coastal environments. This division also covers research
plans on conservation and habitat restoration.

@Ecology of coastal and diadromous fishes: Distribution,
migration, growth and reproduction of coastal and diadromous
fishes are studied in relation to environmental factors.
Evolutionary histories of these ecological traits are also
investigated with morphological and molecular phylogenetic
approaches.

@Dynamics of bioelements: Availability of organic and inorganic
resources, which determine environmental productivity
and components of food web, in coastal environments
are investigated through field observation with ship-board
instruments and mooring system and laboratory experiments.

REM YT T2 A—LICLBIEH TORBIRERRE.

Sampling of fish larvae by small purse seine from the R/B "Grand Maillet".
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International Coastal Research Center,

Coastal Ecosystem Restoration Section
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The Great East Japan Earthquake and the subsequent massive
tsunami that occurred on March 11, 2011, severely affected the
coastal ecosystems on Joban and Sanriku Coast of northeast Japan.
Understanding the effects of the earthquake and tsunami events
on coastal ecosystems and organisms, and monitoring secondary
successions of damaged ecosystems, are essential scientific
processes for the recovery of the coastal fisheries and for future
fishery and stock management of resource organisms in the area.
The section “Coastal Ecosystem Restoration” was recently
established in International Coastal Research Center on April 2012,
to lead the above important studies in the next 10 years.

Ongoing Research Themes

@Effects of the earthquake and tsunami on coastal ecosystems
and organisms

@Secondary successions of the coastal ecosystems damaged
by the tsunami

@ Community and food-web structures in seaweed beds and
tidal flats

@®Ecologies of benthic organisms, such as mollusks,
crustaceans, and echinoderms

@Behavioral ecologies of fish species in coastal waters

8 £

. L ¥ i
BEABERROEMMED O DEKAE

SCUBA survey to study benthic organisms in the coastal rocky shore ecosystem
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International Coastal Research Center,

Coastal Marine and Social Science Section
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Juvenile chum salmon
in a respirometer.
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People in the Sanriku coastal areas, which were devastatingly
damaged by the Great East Japan Earthquake in 2011, have great
hopes for the sea in various kinds of ways. The bays formed there,
are assumed to have their own scientific characteristics and the
accompanying culture, customs, and industry, but the facts are hardly
known. "Coastal Marine and Social Science Section", established
in the International Coastal Research Center in 2018, promotes
ocean research on the Sanriku Coast covering a total extension
of approximately 600 km, clarifies biological and oceanographic
diversity different according to the bays. The section also seeks the
importance and roles of the coast from the viewpoints of cultural and
social sciences.

Ongoing Research Themes

@Behavioral and physiological ecology of highly migratory
species such as chum salmon, Pacific bluefin tuna, and sea
turtles.

@The difference in biological community structures in seaweed
beds, seagrass beds, or rocky reef shores distributed in bays
on the Sanriku Coast.

@Anthropology of human relations with sea on the Sanriku
coastal areas.
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Logo mark of “ A School for Marine
Sciences and Local Hopes”
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In April 2010, we established the Atmosphere and Ocean Research

Institute (AORI) as a new institute to cover interdisciplinary ocean and

atmospheric sciences. At the same time, we established a new center

for further strengthening the activities of international academic
exchange in these scientific fields. 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

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 capacity 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
overseas dispatch of young researchers.

6. To invite non-Japanese visiting professors and actively exchange
students.

7. To expand and strengthen international dissemination of research
results (including using academic journals and academic
databases).

CIC will, in particular, lead national activities related to the UN

Decade of Ocean Science for Sustainable Development (2021-

2030), which was launched at the level of United Nations in 2021.
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International meeting on cooperative research  Participation in an 10C meeting at Paris as
with the Vietnamese Academy of Science and members of the Japanese delegation
Technology at the Atmosphere and Ocean

Research Institute
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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 I0C (IODE) . Prof. Michida was elected as one of the vice-chairs
of the I0C in 2011, and co-chair of IODE in 2015, respectively, then has
been a member of the Japanese National Committee for the UN Decade
of Ocean Science for Sustainable Development.

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 analyzing
physical oceanographic observation data. We also promote technical
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.

@ 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.

ERFBIC 6T B8
Oceanographic observation in
Suruga Bay, Japan

MICHIDA, Y.

iz EH 2
Professor MICHIDA, Yutaka

62

CATALOG I ATMOSPHERE AND OCEAN RESEARCH INSTITUTE 2 02 1
THE UNIVERSITY OF TOKYO



NS | RESEARCH CONTENTS -

E PR 1T 0 2F

International Advanced Research Section
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The division of international advanced research promotes and
supports activities of the International Science Council (ISC), a non-
governmental scientific organization newly established in 2018 by
merging two organizations, the International Council for Science (ICSU)
and the International Social Science Council, including Future Earth
led by ISC and its core projects for marine science such as AIMES,
IGAC, ILEAPS, IMBer, FUTURE EARTH COASTS, PAGES, SOLAS,
SIMSEA, and Scientific Committee on Oceanic Research (SCOR). The
division also supports national and international scientists participating
in large-scale international research projects in their plans, proposals
and implementation.

Research Objectives

Based on the variety of ecosystems from the sea ices in Hokkaido to
the coral reefs in Okinawa, Japan has been blessed with rich cultural
diversities along the coastal areas. We investigate the interactions
between these marine ecological systems and social systems, and trying
to generalize the findings to the Asia-Pacific and global scales, in order
to contribute to the international discussions for the SDGs 13, 14, and
the UNESCO Decade of Ocean Science for Sustainable Development.

@Policy analysis for sustainable fisheries: management measures
based on the ecological nature of the target species and the
social nature of the fisheries operations.

@Marine Management Plan for the Shiretoko World Heritage:
rule makings to achieve both the conservation and uses of the
marine ecosystems in the UNESCO World Heritage site.

@Integrated marine policy: The integrated analysis of the various
stakeholders’ usages and management measures by the marine-
related governmental ministries/agencies..

@Integration of natural and social sciences:
promotion of the multi-disciplinary integrated marine
researches at the international level.

REBICS D44 EBEF
AGa%E BE . LY)I-Y3
BN DT )

The multiple marine uses in the
Tokyo Bay (fisheries, transport,
recreation, tourism, land
reclamation, etc.)
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International Research Cooperation Section
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The University of Tokyo aims to establish a Global Campus with
staff of high levels of knowledge and competency which expands
students’ horizons and proceeds international educational and
research collaboration. With this viewpoint, International Research
Cooperation Section develops marine research networks and supports
AORI collaboration activities with foreign universities, institutions and
international projects. These include to engage MOU on academic
collaboration and exchange with universities in ASIA-PACIFIC and
other regions, to promote next-generation researchers through mutual
exchange of researchers.

Research Objectives

GLOBAL ecosystem dynamics and biogeochemical cycles from
MICROSCOPIC VIEW of PLANKTON

In order to understand the role of plankton on ecosystem dynamics and
global biogeochemical cycles, we investigate the biology and ecology,
synthesis and decomposition of inorganic/organic compounds,
material transport by means of various observational, analytical, and
experimental techniques.

@Elucidating Kuroshio Paradox: Kuroshio region is known as its
high fisheries production in spite of the oligotrophic condition. |
propose this situation as “Kuroshio Paradox” . To elucidate the
paradox, we examine plankton responses to various nutrient
supply events along Kuroshio axis.

@Role of zooplankton in ultraoligotrophic subtropical Pacific:
We examine the role of zooplankton in biogeochemical
cycles in ultraoligtrophic subtropical Pacific by means of high
sensitivity photometric analysis of biogenic elements and
incubation experiments.

@Photosymbiotic foraminifera: Various species of unicellular
zooplankton foraminifera are symbiotic with algae. We investigate
the distribution of foraminifera and photosynthetic physiology of
the algae to understand the role of the photosymbiosis.
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The Center for Earth Surface System Dynamics (CESD) was
established in 2010 following the merger of Ocean Research Institute
and Center for Climate System Research into the Atmosphere and
Ocean Research Institute. The four divisions of CESD will work to
create a new frontier for studying the dynamics of the earth's surface
system through development of innovative observation and modeling
studies.

CESD was formerly supported by MEXT-sponsored project,
“Construction of a cooperative platform for comprehensive
understanding of earth system variation". Currently, several projects
related to the sophisticated computer simulation of climate change,
direct observation of global changes and continuous monitoring
of marine ecosystems are being conducted. We also encourage
collaborative studies with other institutions in Japan to develop a
common understanding of earth surface systems.
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Understanding the dynamics of the earth surface system
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Center for Earth Surface System Dynamics,

Paleo-environmental Research Section
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Research examples in Paleo-environmental Research Section

(a. changes in Northern Hemisphere ice sheets, b: marine sediments over
the Southern Ocean, c: abrupt climate change simulated by climate model, d:

interaction between ice sheet and ocean around Antarctica).

Understanding past environments is key to projecting future changes.
Thus, we investigate climate and earth surface systems over the past
period, during which time global climates have fluctuated dramatically
with glacial-interglacial cycles and accompanying changes in
atmospheric greenhouse gas levels. Combined observational and
modeling studies are a unique feature of CESD. Various geographic
areas are targeted for collecting samples including South and South
East Asia, Pacific coral reefs, and Antarctica. A state-of-the-art climate
model (MIROC) is used for paleoclimate studies, whereas solid earth
deformation modeling to understand glacio-hydro-isostatic adjustment
(GlA) is employed to quantitatively deduce past ice volume changes.
Studies provide information about the extent of the uniqueness of the
current climate conditions and help understand the climate system from
the past to future. Our group is also involved heavily with international
collaborative programs, such as IPCC, PMIP, PAGES, IODP, IGCP and
SCAR.

Ongoing Research Themes

@Gilacial-Interglacial cycle over the last 1.5 million years
@Millennial time-scale climate variability

@Stability of Antarctic Ice Sheet

@Comparison between climates of past warm periods and

those of present-day and the future
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Ecosystem Research Section
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a:3D structure of a front between the Tsugaru Warm Current and

the Oyashio

b: Transport and migration patterns of Pacific saury using an

Indibidual Based Model

c:Schematic diagram of the transport of Jack mackerel by the

Kuroshio
d:Underway CTD observation (R/V Hakuho-maru)

e:Surface and bottom temperature distribution in Otsuchi Bay |,
reproduced in the model when cold water approaches to the |,

coast

f: Snapshot of surface relative vorticity predicted by a 500 m-grid |*™

model

Productivity and diversity of marine ecosystem show dynamic
fluctuation in response to variations in physical environment.
Our research section aims to understand the structure of marine
ecosystem and elucidate the variability in living marine resources
through integration of observation and modeling. Because components
of marine ecosystems interact with each other, modeling requires
investigation of individual phenomena, extraction of key processes,
and validation of model parameters. Therefore, our approach is
based on mutual feedback between observational data and model
simulations.

@Life history and population dynamics of marine fish: Transport,
dispersion, growth and survival processes of various marine
fish are investigated through field surveys, data analysis and
numerical modeling.

@Marine and coastal fronts: Observations, satellite data analyses
and numerical modeling are conducted to unravel physical and
ecological processes of fronts at various scales.

@Coastal circulation modeling: Development of hydrodynamic
models reproducing detailed material circulations at a bay-scale.

@Coast-ocean transition zone modeling: New high resolution
models are developed to examine water and material exchange

processes between coastal and offshore areas.
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Genetic Research Section
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From short time scale of days to long time scale of billions of years, life
has continuously adapted to and evolved depending on the environment.
Our section studies interactions between organisms and the earth
environment, as well as their dynamics in the ocean, by applying
emerging technologies such as bioinformatics, genome evolutionary
analyses, and ecosystem omics.

@Evolutionary Analysis of Genes and Genomes

@Environmental DNA

@Functional analysis of unknown-function genes
Genome sequences serve as both foundations for life activities
and records for evolutionary histories of life. Transcriptomes
fully contain information about the active genes in genomes,
and metagenomes contain information about ecology of
environmental microbes. We analyze these data by adopting
bioinformatic approaches to decipher how life adapts to
environmental changes, what types of interactions between
organisms and the environment produce ecological dynamics,
and how organisms and the earth have interwoven their long
history.
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Phylogenetic tree of life reconstructed using genome information
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Center for Earth Surface System Dynamics,

Atmosphere and Ocean Research Section
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Cloud images simulated by NICAM realistically depicting two tropical cyclones

The goal of this section is to understand the physical/chemical
structure of the atmosphere-ocean system and its change mechanisms
through synergetic observational research and model simulations.

A new type of a global atmospheric model called the Nonhydrostatic
ICosahedral Atmospheric Model (NICAM) is being developed in our
group. NICAM 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 unique mesh
structure, called the icosahedral grid,that extends over the sphere of
the Earth. Using NICAM, we can simulate realistic behavior of cloud
systems, such as tropical cyclones, heavy rainfall in summer seasons,
and cloud-systems in the tropics, over the global domain together with
the intra-seasonal oscillation including the Madden-Julian Oscillations.
We intend to use NICAM by coupling with the ocean model (COCO)
and other process models such as an aerosol-transport model to
further atmosphere and ocean research.

Ongoing Research Themes

@General circulation dynamics and high-resolution atmosphere
and ocean modeling

@Research on cloud-precipitation systems and reduction of
uncertainty of cloud models

@Collaborative research between satellite remote sensing and
numerical modeling

NICAMICEZRENRFITAVIL () EARFITAVIL (F) D
Iab—Y3ar
Simulation of clouds and aerosols (red for coarse and green for fine particles)
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Analytical Center for Environmental Study
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The Analytical Center for Environmental Study (ACES) was launched
in April 2014 for aiming to conduct frontier sciences in Earth system
sciences including biosphere. Single Stage Accelerator Mass
Spectrometry installed at the center is the first and only in Japan that
is capable to conduct high precision and high throughput radiocarbon
analysis with small sample size. The ACES is also able to measure
spatially high-resolution elemental and isotopic distributions in various
scientific samples using Nano-SIMS (microprobe for ultra fine feature
analysis) as well as LA-HR-ICPMS (laser ablation high resolution
inductively plasma mass spectrometry).

122297 %
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Internship for

undergraduate and
graduate students

ACES: Analytical Center for Environmental Study
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BEEEIREER
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IRIGEET 2T

Analytical Center for Environmental Study,
Environmental Analysis Section

KRBT 2-REORER MR LAV [E. &
F. RBORBEERICERINIBROBNE, TEIAH-X L
ICDWTOMRET>TVWET, BoNABERITETIVIARE
HAAEDLE WMIKIRIBEBXTLICDWTDIEREEEDIMEE
EHTWET, BRETOY 7 MIHTEEBRICH P H-TEN,
IPCCXPAGES. IODPX®IGCPLEICBELTVET,

REOELEMAT—<

OEHEKKENREEICRETIME
HECGBBRIEICHFEVWSH - EBBIBINDDILKIKRIBRIZE OB
K#EEFTTAFCEBEDKE. EWbUIBEKRDRTE
HEICDVWTOHMBIIEETT, FRIBREMIKEFHT -4
DINER L 2—IIHBININEREESTEELEEH
WCIEEREICIR3 2 EIC &N RIREE EDREEME L EICDWT
B ETOTVWET EBIC. TAUDDTAARRAEL T+ —
RAGEEHR T HEHNOEES FOERICLIMELE
HTVET,

QBENFEERFKHEENSEEL
BIEICESTHE RS hA-BEALG Y THEOSH/INR—>
IR/ LD EZHERBTEICLY ., BRELH»200-400
FTHDEVIIEHREBE U/ £ BELADXFDIERED
DREER. HIMEZHNEETITORREIS, TL—
FDAY TN TEXO-XY y THEEDEEEREHESH
CT2HEEEMEMBERBLTVET NILF—P RS
YOMBRIIN—TEDOEBRREEHETH T,

O —{EEETIREEHICEHTIME
FREE—EEENTELEHIE. INZ——aFEHiRS

(ENSO) X1 > RELAR—IEEHIC AREETS TH
BTREAZA-—VICLBHEEERE(ZUITVET, 42—
ICERBOL—Y—T7JTL -3 55 MREEICPMSE UL =5
HEEEBLT A—ANSUTEILAZHEEHKICHEEE
HTWET,

O FEEMERNEREICEHTIME
BRBICEETIRMAEE AV TEYDENEEEZRA R £ RS
FIEROMEEICET MR E. KRBEMBETASN DM
REEEDITEDTWET,

ERAEDRR. BEDZRICL-TIb s hEZE B
PHBL Y T8 R T—ILELTDA,
Coral boulder casted onshore by past tsunamis revealed by £
AMS radiocarbon dates as well as Uranium series dating. Red
circle is a person as a scale.

Analyzing geological and biological samples provides clues to
understand mechanisms of environmental changes. Such information
contributes to better understand future changes. Hence we are trying
to study climate and earth surface systems for the last 200,000 years
when global climates have been fluctuated dramatically with glacial-
interglacial cycles together with atmospheric greenhouse gasses.
Various fields are targeted for collecting samples including South
and South East Asia, Pacific coral reefs and Antarctica. State-of-
the-art climate model (MIROC) are used for paleoclimate studies,
whereas solid earth deformation modeling to understand glacio-hydro-
isostatic adjustment (GlA) is employed to deduce ice volume changes
quantitatively in the past. Our group is also involving heavily with
international collaborative programs, such as IPCC, IGBP, PAGES,
I0DP and IGCP.

Ongoing Research Themes

@Sea level and Stability of Antarctic Ice Sheet

@Detecting precise timing of past Tsunami events
@Paleoenvironmental reconstruction in the monsoon region

@Geochemical ecology

AARTH—D T
2F—UMEREE
PIEE

Single Stage Accelerator
Mass Spectrometer

POOdBROXIREEESABEL — V-7 IL - a3 BEAHEEIC
TETINDBEDKET -2, FHISA>TELDOABPEI Eh VIR
FEhTW3,

Annual sea surface temperature recorded in coral skeleton as Sr/Ca being
measured by HR-LA-ICPMS.

YOKOYAMA, Y.

iz AL RE
Professor YOKOYAMA, Yusuke
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RERERTBEMARHIBMLTVZRELEITHOZLAEESE

Ongoing main research organizations in which AORI participates

SRZ B & FRITTEEICET S MAE
Climate Variability and Predictability

JSPS Core-to-Core Program
BAZHHIRESMALEER

Zi=Fr— 7=

BEOWETE - RAFICL 3L FHE

HFRBFRAUZTL

Global Ocean Observing System

BEEYEREHE

Integrated Marin Biosphere Research

HRTUEMEETE (WCRP) TERIW - B EBELIKATMESE (TOGA) LitFRiEH*

EIREER (WOCE) D& MkETE S L T1995F (CRAS N /o HRBHE AR —BEE AT 4,
TEFE-BFERROWKEEFE TRl NERERERIREEZEHDO=20DT—7 &L L. HIERIEDOR
BREEDRELBEFBDHDEENETH>TV S,
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.

[N Em 7Y 7TEEEERFAOOOMERE IOV I I Tk EE7S7
SHPE (AU RRITRL—IT, T4 J)E B4 NFL) EAERY BHFEEERESHME. B
Z BAEMEICETIR2ORBEICE A4 HEEOFREBIE T, T2, MRHEEICD
BEoMERNBEE. REROBMZLZESAMERETV. BEEBERZOI0ES S VEE
B AREI—IN4 “BOENIEETFTAY” OERICERT 3.

To contribute the UNs Ocean Decade of Marine Science and UN SDG14 “Life below Water”,
Collaborative Research and Education Project in Southeast Asia for Sustainable

Use of Marine Ecosystems (CREPSUM) progresses studies on emergent issues for conservation
and sustainable use of marine ecosystem services in Southeast Asia. Also, accelerate transfer of
marine science technology and capacity development activities.

Ta—F4— T ERAIRE LB ESOEREHS LA B LTSN AERETOT S
LTHB. ZA1F Iy T EKDIRREE MBGFREORE. Z LTRSS\ DE#
BT, EEBFREOTOY 7 MMlldintegrated Marine Biosphere Research (IMBeR) .
Surface Ocean-Lower Atmosphere Study (SOLAS), Land-Ocean Interactions in the
Coastal Zone (FUTURE EARTH COASTS) #*% %,

Future Earth is an international hub to coordinate new, interdisciplinary approaches to research
on three themes: Dynamic Planet, Global Sustainable Development and Transformations towards
Sustainability. Ocean domain core projects of Future Earth are Marine Biosphere Research

(IMBeR), Surface Ocean-Lower Atmosphere Study (SOLAS) and Land-Ocean Interactions in
the Coastal Zone (FUTURE EARTH COASTS) .

HEQI)-HT)THMBIUOEBREMMEENFEEREL T BEICEBHYE
EENBEETREEEINS DRNUGAIHERASHICL. BEOENMIKILZ Y1 7)LD
HME T O—/NIVRT—IIVTRRBBL &S &E T3 MRET B 1970 FERIKEZFRDICER SN
7-GEOSECS (M EK LRI AFRERTIATL) STEIDE 71 —XIMEDF5h 3, 2003F &
JSCOR (BHMZFHRREZLESR) DY R—FeZt 2005F AT R T I N IERARS
h, SCORODAEMRRELTXE—FLT
GEOTRACES, an international program in marine geochemistry, following the GEOSECS program
in the 1970s, is one of the large-scale scientific programs 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.

RIEEE). BAEREREE, EBLVEBHNOLD, HROBEBRB I ITLEBELLIEWN
SETE, 1 X IBMFEBFFEER L ENTE, BUTFEL NIV TIZ1993FICMAtAEh 7,
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.

IMBeRI£. Future Earth& SCORDPHRE TRIEL TV 2BFEEYBEIC DWW TOEKMERETE
THd. PV BEIPOZIZF R EMET /-0, BEEEBERNTEENEI SESICHIS
THZEEEME LRI P BFREMREHEL TS,

IMBeR is an international project that promotes integrated marine research through a range of

research topics towards sustainable, productive and healthy oceans at a time of global change,
for the benefit of society.
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EFEhRiBEMAE A E

BAEHR

E R BRI IEEIEE
International Ocean Discovery Program

A RTFFEFRFEE
North Pacific Marine Science Organization

B R7ITORLBICH T IFRATHE
1=+ F7

Sustainability initiative in the marginal
seas of South and East Asia

¥ - AREOMBEHREFRMEE

Surface Ocean-Lower Atmosphere Study

HRRIEMEAE
World Climate Research Programme

BAAFEEBEHRRE
Programme of Research for the
Western Pacific

14—y TId RRBEICEIRT I LS LM R EEREAD DFERRAHEEL T A DR R A,
PRBEMRICET A E R AMZARETO EENAMBEHECRETE £ H LEDH T B,
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.

BAENBEL - HRRFHOBEIAEM (5205 PREDTHF—LIBHIML E %

AVT #HULWHBEEITEIL T NEORRXENEDTENEML & & T2EEXERM
%2 2013F10AP 5RO Tz —X W FEASh #HEICIEHEAEI PO EREERLZLTET
W3,
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.
The program was reformed in October 2013, and Japan has been fulfilling a central role in the
promotion of this project.

A ARFEEERZREBEIL AR RFEEZOBZEICHISBEEREMEL(EE - BET
B2 LB ELTI992FICER AL SN - BT E R #EEE T AL KBEFDICESICAEL T 5, B E
3. AFE BAR FPE EBE. OCT7 KEO6HETHZ. BEMICSMEICSWTERSEEH
ETBEEHICHAEH TR ILRHE BB ERMEL. EERZOERICEML VS,
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 members are Canada, Japan, People’s Republic of China, Republic of Korea, the Russian
Federation, and the United States of America.

SIMSEAIX. EREZMRFHICS)DXEER/ T K7V 7. REm7 P 70HBLEERATH

Bliig) &%z DAFEDIE A 2 EEFuture EarthD R AT, 2. BFEE, SRS Z
37077 LTH3,
SIMSEA is a programme developed in Asia to meet the needs for transformative change towards
global sustainability in Asia and the Pacific. Its objectives are to co-design an integrative
programme that would establish pathways to sustainability of the Marginal Seas of South and
East Asia, and to play a catalytic role, among projects and programmes, facilitate cooperation,
and close gaps in science for the benefit of societies.

BECRTOERBEH TCOMERREFOIME - -VEFFOMREZEHAL. [E
ZbEDBEFREMBIAT3IGBPOI7 7O 17 LT, 2003FICIL B EIF SN/, 20155
Do LA B EN 5/2Ta—F v — - 7—ZXOAT7TAY 17 M UTEBRIMTE & ERE
RICE 7z BFEMEEBE T,

SOLAS is aimed at achieving quantitative understanding of the key biogeochemical-physical interactions
and feedback mechanisms between the oceans and the atmosphere, and how these systems affect and

are affected by climate and environmental change. SOLAS was established as a core project of IGBP
(International Geosphere-Biosphere Programme), and became a core project of Future Earth in 2015.

HRTUEMFETE (WCRP) (&, #HIER S XFLDEBAEET UL IBLU BERICESTEE
HERIBREOFMEZELT. ABRESORBRFEDERESETAENET S,
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.

BAARFFZEEDOBEFZOHE AMBEREENELAIXAOARFEBFEFEES
(UNESCO 10C) 7 0%J T4, 1970FEKXFH RSN, ZOEERERIF1989F 15 1E
I0OCHHYTAZy o alilt& Elf &Nz, 2014F4BIIEN M LT 25R e NFEIEAEF S
PRI L fThh =,
WESTPAC is a regional subprogram of UNESCO 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. As an activity of 25th anniversary of the Sub-Commission, the 9th WESTPAC
International Scientific Symposium was held in Vietnam, April 2014.
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EFF#FIHE

2020 FEEICRRAZARBEMREROBRE» TR LT LERRFEHE

International research projects hosted by AORI researchers in FY2020

HAR R RER KRE HFESINKRE 3T DNE
Period Title Representative Representative of Summary
of AORI Participants
2016.04- O—RN\DSA XDOEAESR~5 | BH B—E8 | Paul R. Bown DSDP Site 208 DHER~HE=#2
B IEREFRE KURODA,J |[Universily Collage HRBO{LFE N, MEENHRICED
Ron Ha’ckney; <k§%ﬁ)ﬁl§ﬁ-®§’§@t\ QZVDIEI
[Geoscience Australia, | DIRIEZ B DRIEDIHT
Stratigraphy of the Cretaceous/ AUSTRALIA] Re-evaluation of stratigraphy around the
Paleogene boundary interval at the Cretaceous-Paleogene boundary in sediment
Lord Howe Rise cores from the Lord Howe Rise
2018.04- AV FU—BROEESLKIEE | BE BE—E | Brian Huber _ IODP Site U1514 QEEE~EE=12
EREE TR DT KURODA, J {JSS“;]'thO”'a” Institute. | iR DEIIADHTICE D < AELAKRA
BRARY NEDEREFEYMEDRRRA,
Study on the end-Cretaceous bolide Geochemical fingerprints of the end-Cretaceous
impact on the Mentelle Basin asteroid impact on the Mentelle Basin
2012.4.1- Study on water environments | )||1% &5 H. M. Zakir Hossain River and ground water and sediments were
and carbon cycle in the area of KAWABATA. H |[Jessore Science and collected in order to evaluate carbon flux
Bangladesh ’ Technolo Universit between atmosphere and water and from river to
gy Y, ’ ] .
BANGLADESH] the coastal region by analysis of water chemical
property and the relevant physical parameter in
the area of Bangladesh. We collected coastal
sediments.
2015.4.1- Study on the reconstruction of paleo- | J||1& &5 Shouye Yang We analyzed alkenone in coastal sediments off
environments in the coastal area of | Kk a\waABATA, H | [Tonji University,China] Shaghai, China.
South Korea ’
Study on the reconstruction of paleo-
environments in the coastal area of
China
2019.31- | AEHEICHIBBAROEND | IVE 5T KIM, Taejin SRR MEIAALIC K BHAEIC KD
2021331 | BEHHHKIOZOFERME |0BaTA H  [Pukyone National CIREYL I ATLEGKNOBEHBE RV
ZOHEERECHIZWRE, BEESH
AEREHKBTIT S,
Distribution and speciation of zinc in Conduct determination of Zn concentration and
seawater in the Pacific Ocean its speciation in Pacific waters collected by the
R/V Hakuho Maru cruise as a collaborative study
with Pukyong National University.
2011.4.1- AV RFBKPOIMDRES K | /I\WE T BOYLE, Edward A. FITARMBBENICKDIRRMBICED
2021331 | UEfIfALLEIRE OBATA.H | [Massachusetts Institute| TIRERL 1o ~ R3¥i@ KR DB E RO
&Y fnEGIALLEHRZE, XYFa—EvYT
N = 4, =
BXZEHBETITO.
Determinationn of Pb concentration Conduct precise determination of Pb
and its isotope ratio in the Indian concentration and its isotope ratio for Indian
Ocean waters Ocean waters collected by the R/V Hakuho
Maru cruise as a collaborative study with
Massachusetts Institute of Technology.
2019.4.1- BEQFICHITDHAERED | SR EXE BUESSELER, Ken O. FM IR A EALIC K DI FUMB TEHRE
2021.3.31 | HMEREZEL OTOSAKA, s | [WHOI, USA] UToiER R BRI RED T, D
A it = e —
AR—IVBFRRAEHEBTIT S,
Analysis of concentration of Conduct analysis of radionuclides in seawater
radionuclides in seawater off the collected by the R/V Shinsei Maru cruises
coast of Fukushima as a collaborative study with Woods Hole
Oceanographyc Institute.
2014. 1. 1- ORTYVZEFOBAEMEOE | FE S Edward F Delong |ORTJYVZEFOBFMHEOERICEAYT
BE(CRS T BIRTT YOSHIZAWA, S ’[VIIvaersdtSonf Hawaii at | z g
anoa,
Study on the ecology of marine ] Study on the ecology of marine bacteria
bacteria possessing rhodopsin possessing rhodopsin
2018. 1. 1- FRMATRIIRTAORY— |EESE Karl Deisseroth EAMEMDFEOFyRILORTY VO
LRI YOSHIZAWA, S | [Stanford University] BERE R
Development of a new optogenetic Functional analysis of channel rhodopsins in
tool marine microorganisms
2018. 1. 1- BEMEYHEODORTY K SES ?“Llexa?dra ZéWOLden | BERIASIVADFEDODORT I DHERERR
ab | — oo YOSHIZAWA, S onterey Bay Aquarium
REICBI T SHTR . i Research Institute] i . . . . L
Study on rhodopsin function of Functional analysis of microbial rhodopsin in
marine microorganisms giant virus
2018. 1. 1- | IRIZEDNA ZRAVVCRABREERE TS Hui Zhang IRIE DNA ZRWVWCR Y FBICHITHKE
SRR YOSHIZAWA, S ggsi‘r:‘g;ee Oggggae’:g'ogg; EERBOBRLEE - BRMARBORER
Study on fish community structure Sciences] y Elucidation of how fishery stocks in the East
using environmental DNA China Sea are transported to Japan using
environmental DNA analysis
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HAR THZRER RKERE HFESINKRE 3T DNE
Period Title Representative Representative of Summary
of AORI Participants
2019.10.1- ok E AW E0iEF )0 &N RABE, Ben; FANG, Ying-| MOSAIC 7OV I hD—EBEULT. b
20201031 | MNBEEEDBEEH KAWAGUCH. Y O . Atfred Wegenr | BBRRILICBIBBEKEBKTIEH
Institution]; BREICDODVWTCOSFMTENZRELR,
Yearlong investigation of sea-ice and GRANSKOG, Mats Detailed surveys of deformed sea-ice and
physicai oceanographic properties of [/ )V 1 - Norwegian | underice boundary layers were conducted during
the central Arctic Ocean Polar Institute] MOSAIC expedition.
2019.10.1- | RIVFFALRYT —)UiEiEithRg | hE BT BISSESSUR, Dass HECTRBDBEAEREIEARCER
2023331 | 4£EEFILOWR OKINO,K |[Maritime Zones zizi)\ g i DB RIZ B Z H
Exploration, Mauritius] 93.
Multi-timescale model of oceanic Study on temporal variation of oceanic crust
crust formation formation at mid-ocean ridges by near-bottom
magnetic survey and other geophysiccal filed
observations.
2020.10.1-  |[H#EOEEI7 IV T v IR | HE BF ESCARTIN, Javier HROBFEIZIVTUY I XD EFH
2022.3.31 | D#HEEHEHARE OKINO, K [CNRS, France] BH SRS AT ESHAILET —
IR—AZER L, HEHFHARZITDS.
Compilation of global oceanic core Measuring topographic parameters of globar
complex and its statistics oceanic core complexes based on previous
studies and conduct the statistical study.
2018.5.1- FEEELIDOZEFOME - #hEK | ILO RS LEAT Philip YOXYIhSURBE -AAIYT7UY
2021.3.31 YIRS 5T YAMAGUCHI, A bBKrl]Ush Antarctic Survey, I -YIOZAG I RAyFE - BERDM
B - IR B HNRRZEIT D,
Geology and geophysical researches Study on geological and geophysical research
of mobile belts around Antarctica of the South Shetland trench, the South Scotia
ridge and the South Sandwich arc-trench system
2017.4.1- mA+%# - AO—tEU I | LO RS FISHERDonald ~ \[UF+HXS I 1D - 8 A IX
2018.3.31, |3@ YAMAGUCHI, A LPSG/S]H State University, | Az BN S ZO0—BDEHZES.
2019.4.1- Linkage between the Shimanto Explore the evidence of slow earthquakes from
2021.3.31 accretionary complex and slow mineral veins and scaly fabrics in the melanges
earthquakes of the Shimanto accretionary complex
2020.4.1- A EEROMBERR | ILO RS FABBRI, Olivier BB NS T DREEII7 R OMES DM M
2021.3.31 YAMAGUCHI, A | [Université de Franche- | g5 - pag 259,
Comté, France] ) ; ) )
Fault rocks in shallow part of the Microstructural analysis of fault rocks in drill
Nankai accretionary prism cores sampled from the Nankai Trough.
2016.4.1-  [JLAFH+ERS—)VEBHG |78 €~ | Enrique Curchitser LRAFEENRICVA TV, NITF
2025.3.31 FEMERICSZDHLEDREM|ITO0. S [Rutgers University, USAl | 1 O st R & UTc/\BUZRBERD A
H& NEHENETIOBERREREL
fco BRDETIVZEILFARTFETREIL,
&
East-west comparative study on Conducted simulations using an end-to-end
effects of Pacific Decadal Oscillation model on small pelagic fish, focused on sardine
on marine living resources. and anchovy in the eastern North Pacific.
Conduct similar simulations in the western North
Pacific and compare the results.
2016.4.1- B -HHERBREARVTSE | FEE— Coleen Moloney |\ FFIBERAREH CTHDRN - HHERBRE
2025331 | REBEEROLRAR IT0, 5 [Cape Town University. | @R TH B> 7 S BRBEER DL
BZBEL. B - HHEBROBEZH
/\“éo
Comparative study on marine Elucidate characteristics of Kuroshio-Oyashio
ecosystems between Kuroshio- marine ecosystem by a comparison between
Oyashio and Benguera Current Kuroshio-Oyashio and Benguela current marine
systems. ecosystems.
2016.4.1- 2 -BEMERBRETSII - | FikE— Paulo Calil AFERRECHL R - HHERRE
2025331 | Y)LEF XBRELEBROL | ITO.S Lersidade reoeal do| TS5 )L -RIVEF X BRI ERR DL,
B ' BRZEL, R -HAERROKEZH
5HCT Do
Comparative study on marine Elucidate characteristics of Kuroshio-Oyashio
ecosystems between the Brazil- marine ecosystem by a comparison between
Malvinas and Kuroshio-Oyashio Kuroshio-Oyashio and Brazil-Malvinas current
Current systems marine ecosystems.
2017.4.1- BBICBIIDNIIFADIE | Pk E— Youngjun Tian, Huaming | BiBDEBEBRTHDINIITFTA TV E
2025.3.31 LU TSOEREZEICET S |1TO. S w . : BOSOERZHDOERZRAND.
W [Ocean University of
it China, CHINA]
Study on stock fluctuation of anchovy Elucidate mechanism of stock fluctuation of
and Spanish mackerel in the Yellow anchovy and Spanish mackerel in the Yellow
Sea Sea.
2017.4.1- MBCREEHEFERRICS | FEE&E— Myron Peck HECREBLICK D TSIERIEINDEF
2022.3.31 ABRE ITO, S [University of Hambure] | 4= BE RN D R EZ M T Do
Climate Change Effects on Marine Evaluate and project marine ecosystem response
Ecosystem to global climate change.
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HAR THZRER RKERE HFESINKRE 3T DNE
Period Title Representative Representative of Summary
of AORI Participants
2017.4.1- BEETIVZRVEIHADYA | R E— Ryan Rykaczewski BIEETIVERVWTHADY(DY, hY
2022331 |9Y, AYIFAIVEDEE|IT0.S Eojersity of South| &5 4 7Y BD & EHB DL BRI FTER
¥ ER DL R 5T 3 %o
Comparative study on sardine and Using fish growth and migration models, compare
anchovy life strategy in the world life strategy of sardine and anchovy in the world
ocean using numerical models ocean.
2018.41- | MBEFIVERVLIHRDHS |REE— | Kenneth Rose HAERBREBBEFIVERVTHRDA
2022.3.31 IFADIVBOEFHBOLE | 1TO. S [University of Meryland] | 5 4 F 1 O3 B D4 FHIE DL B E %
i SN
Comparative study on sardine and Using laboratory experiment results and fish
anchovy life strategy in the world growth and migration models, compare life
ocean using numerical models strategy of anchovy in the world ocean.
2017.41- AUV =FHEAMERH— | FHEE—  |NokWesner  [N\ESFREOBXEESN. WRABNEET
2022331  BEMEHCHIBNETRE| 10 S [Southwest Fisheries| XL¥ —INXICRIT LB ENY TA)L
DEEBEBRULEFELDOLERF ’ ZT7BREBERE - HHBHTRMEL,
® INZNOB/HICHTDEETHE LK
gHILT, NFRBOLEEREREZ
BAS5HICT B,
Comparison on physiological and Elucidate life strategy of small pelagic fish
life history of small pelagic fishes species by comparing energy budgets including
between California Current and swimming ability and respiration between
Kuroshio-Oyashio systems California Current and Kuroshio-Oyashio systems.
2017.4.1- [RBEADECTHBERE | FEEE— Ren-Chieh Lien LM EEBEBERETO—-NZRANVT,
2022.3.31 BE ITO, S [University of Washington] | &7 & @ &, hi5 | = 2 C TR 1B R EZ DR
HICKDREEBEOREZRHSHICT D,
Storm-driven near-inertial waves and Using vertical profiling floats equipped with micro
mixing structure profiler, investigate mixing processes
caused by cascade down from near-inertial
waves induced by storms.
2020.9.1- HMINEREDBERRO LU | Rl E— Tara Marshall 2HROBEOFER —AFARERT—5%Z
2025.3.31 BEICSADRETE ITO, S [University of Aberdeen] | &4 (,, F—&HR—2&ED. Z DR
DS EREL RS REOREE(LS
FURENDOREZTEHT Do
Impacts of warming on fish growth Develop data base on fish age-length relationship
rates and fisheries yields from the world and evaluate climate change
impacts on fish growth rates and fisheries yeild.
2020.4- S[URZEICHIFD LEBE DM | 57 EM Mark J. Webb SRETILERWVWT, tECRELROLE
2021.3 J1—RNRyo YOSHIMORI, M | [Jiet Office Hadley Centre, | R (DZ5 b & Z DGR ZFHET .
Radiative feedback of high clouds to This study evaluates radiative effect of high-
climate change cloud response to global warming using climate
models.
2020.4- TEREIRZE T A Ax EF Doug Smith TERRJURZES FADOEHRETIVICK
2021.3 KIMOTO, M [Ul\il<e]t Office Hadley Centre, DEREREMITTD.
Decadal Climate Prediction Multi-model analysis of decadal prediction
experiments.
2006.4.1- RIFB. EYFBOEFIT | &I thH M-T Chen RYFB. EYFBOBFEITVZRAVE
ERAVE. HBEET YOKOYAMA, Y | (et one e ANy oo | SBRIRE T
Paleoclimate reconstructions using v Reconstructing paleoenvironments using East
sediment cores from East and South and South China Sea sediments
China Sea
2008.3.20- |\ORBHBYEH R = Eofcrm | #LL A J Anderson ORBEBYMHR Z E o cAEKKRRE
KL EE YOKOYAMA, Y | [Rice University, USA] %
Study on West Antarctic Ice Sheet Study on West Antarctic Ice Sheet stability using
stability using Ross Sea sediment Ross Sea sediment
2009.4.1- JU—MNNUPU—TJY I #EIL th#l J Webster JU—=bN\UPU=—"TY I8V T ZR
VI ERBWVWZBEDSTIRE | YOKOYAMA, Y | [The University of Sydney, | (\f- i@ & DR Z B iZER
& fRAE AUSTRALIA]
Climate reconstructions using fossil Climate reconstructions using fossil corals from
corals from the Great Barrier Reef the Great Barrier Reef
2009.41- |WEMIVYE—SYROMIK BLMHER |Dzwatz | SEEIVYE—SYROMBRYMEZH
MBS ML S & O REKER | YOKOYAMA, v | [University of Victoria, | §ize a5 K O RIEIK R E MBI T DS
REM(CET IR P
e kgt ZEALAND]
Enderby land, East Antarctic Ice Enderby land, East Antarctic ice sheet history
Sheet history using geophysical and using geophysical and geological measures
geological measures
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Period Title Representative Representative of Summary
of AORI Participants
2010.4.1- BB DS IC K | LI A R Dunt;ar AR B DO DRI K DR AKX
3 7z 4 _— 72N 4 -
BRAIKRE BT YOKOYAMA, v | [Stanford University., | pras g
Understanding the melting history of Understanding the melting history of Wilkes Land
Wilkes Land Antarctic ice sheet Antarctic ice sheet
201041- | REESHONEEEE S | L b Sl ationa)| REEREOIREE RN TEEIC LD
dx - AN iy YOKOYAMA, Y ustralian ationa N4 3
FE(CLDDHTARIF _ University, AUSTRALIA] §3$ﬁ,£|3-ﬁ%_ _
Development of new experimental New experimental design development on
design for Accelerator Mass Accelerator Mass Spectrometry
Spectrometry
20104.1-  |FKHICHS(F BB 10,000 | #ELL #s REBH RAKHICHIFZBZE 10,000 ERDEE
EEOEEBET 0OKO [E&KE, FE ] V=t
HDRIBETT YOKOYAMA, Y ’ Bt
Last 10,000 years of environmental Last 10,000years of environmental reconstructions
reconstructions using brackish lake of brackish lake
sediments
2010.4.1- SRV AT LICHIFHIKKZEE) | #1L thE John B. Anderson OXBOBRMET —5&£ 7 X OB
Y EE: ) 1: 5! YOKOYAMA, Y | [Rice University, USA] #
Understanding the role of the West Ross Sea is located at the major outlet of the
Antarctic Ice Sheet in the Earth West Antarctic Ice sheet and geological as well
climate system during the late as geomorphological study is a key to reconstruct
Quaternary its past behavior. Newly obtained marine
geomorphological as well as geological data is
used to understand the past behavior related to
global climate change.
2011.1.15- A ZELRROREC IR | #1L $h5 CTlee AT ZEILRRDEREHIKRENDE
BiIEADEE YOKOYAMA, Y | [Rice University, USA] 2|
Understanding relations between Understanding relations between greenhouse
greenhouse gases and climate in gases and climate in deep geologic time
deep geologic time
201112.15- | \BEDBEICE T 3 E &2 | #IL Ol ational ABOBBICHT 2 EHEFNRE AR
zo oo fxr (= zo YOKOYAMA,Y ustralian ationa II[— zo
AR EERIEICRIT MR e A | BICBIT 2 HR S
Paleoclimatology and human Paleoclimatology and human migration studies in
migration studies in South Pacific South Pacific
201310.0-  |EENS T OMBESCEEL | 1L Marc DeBatist | RILF—BRFRKRAOFEOTF, I—0v
FETREC AR DET | YOKOYAMA, Y | LGhent University. | (DR ES LOERH, BY RHRE
BEDMREELHLBT. BEDOEBELS
gty = e Pt
JICERE L MBS & U R Y E T
PRRRBETOMAZ. BRI
BZIJ1—ILRICITS,
Contributions to BRAIN.be Project The project concerns reconstructions of
“Paleo-tsunami and earthquake past Earthquakes as well as Tsunamis using
records of ruptures along the Nankai sediments from lakes in Fuji region as well as
Trough, offshore South-Central Japan Hamana lake. It is supported by the largest
(QuakeRecNankai)” Belgium funding source and fieldworks are
conducted in collaborations with researchers
from AIST (National Institute of Advanced
Industrial Science and Technology) and Graduate
School of Agricultural and Life Sciences.
2014.320- |#iK /HBMEYICKHEE | MUKR  [JTer s Toby |k HBEBEYICSIBIEET
{=byr YOKOYAMA, Y | [University of Adelaide,
_ ) . AUSTRALIA] . . . ’
Last deglacial climate reconstruction Last deglacial climate reconstruction using lake
using lake sediment cores sediment cores
2015.4.1- MEMDINAF Ty SORZMIE | #IU R Raphael Bourillot BHPHY T ERFDINAF Y N (XK
EORRIACRIT B1L3H,. HEE | YOKOYAMA, Y | [Bordeaux-inp, FRANCE] |\ | RS0 Mg &) DI
$H. SFEYZHRRE
Microbiology and stromatolite studies Saline lake and Caribbean sea biomat study
using chemical, biological and
geological methods
2015.4.15- UYOWOREMY AT LR | #L 6 I[3UD.echn.iI3 so Fedoral PV OWOERY AT LAEHA
f YOKOYAMA, Y niversidade rFederal do i
Understanding reef response system Espirito Santo, BRAZIL] Unqer standing reef response to the global
to the global sea-level changes environmental changes in the past
2016.10.15- |\ EXIEFDOEBEFAR &1L #hEE M Mothadi EATFOLBEFRE
South Pacific Paleoceanography YOKOYAMA, Y | [MARUM, GERMANY] South Pacific Paleoceanography
2018.7.1- Rt SHEEY Z & oK | #IL thH f\GPost , Australi RENSHEEY ZEEfOKKREEIES
7= %3 o YOKOYAMA, Y eoscience Australia, | 3#g:: o
REBNCEEFHR ‘ el BATR A |
Reconstuctions of East Antarctic L Armand Reconstuctions of East Antarctic fluctuations
ﬂué:.tuations using off Sabrina coast [The Australian National using off Sabrina coast sediments
sediments University, AUSTRALIA]
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Period Title Representative Representative of Summary
of AORI Participants
2018.9.1- AR ZTV BB Y ZEE o | #IL thE ?ULise-Pran\;ohs,lt b AR ZTV BB EE ol RER
oo o YOKOYAMA, Y niversity o elbourne, | zo
HIRIEHTR , , AUSTRALIA] , , , _
Reconstuctions of Past climate using Reconstuctions of Past climate using sediment
sediment obtained from Tasmania obtained from Tasmania
2019.4.1- U OPENAEESRIEE | #IL thi C.-C. Shen ) B IvENAZEESCHRIEET
TTHZT YOKOYAMA, Y [[National Taiwan
. . . University, TAIWAN] .
Paleoclimate studies using carbonate Coral and speleothem based paleoclimate
samples studies
201971 |ERATEOEBERR #ILI#E8  [Y Rosental F U OHRNE B i
South Eastern Pacific|YOKOYAMA, Y |[Rutgers University, USA] Paleocenographic studies using sediments
Paleoceanographic study obtained off Chile
2020.1.1- Z—ZARSUPERBEOY YT | &L thE H McGregor JU—MNNUPU—"TDREZ{LETE
HET o YOKOYAMA, Y %ns“%il\tﬁ'l Xf Wollongong, | & {2 7 &) i AF
Ecological studies of Coral reefs in ! Past climate and environmental impacts on Great
Eastern Australia Barrier Reef paleoecology
2020.1.1- Bt R R E RERAALL Z A | #1L $hE M Kienast O EKE B E AW LB R ERE DEE 2
Wz BBAFE DB EFHE | YOKOYAMA, v | [Daihousie University, | 5o
Oceanographic studies in North Oceanographic studies in North Atlantic using
Atlantic using radiocarbon and stable radiocarbon and stable isotopes for seawater
isotopes samples
2020.1.1- SEimmEmRtEyy— HEIL RER M King | EmEmRR Ty 5 —
Australian Centre for Excellence in| YOKOYAMA, Y )[QliPSI\'ﬁ:{ZISIA?f Tasmania, | A stralian Centre for Excellence in Antarctic
Antarctic Science Science
2020.8.1- RIBICHINAFEOESR | #L hH %ﬁitr Nati lﬁ%%bﬂyjﬁﬁtﬁéﬂtAﬁﬁﬁ
YOKOYAMA, Y € Australian Nationa
) ) University, AUSTRALIA] G)*%Eﬁ*ﬁ . ) .
Geochemical signature of Studies on Anthropogenic nuclides recorded in
Anthropocene geological samples
2020.12.1- SR ZAVCIESEE S | #IL 5 T Eglinton _ SRR ZAVCINREESESITREEIC
5347 B (C o HUS e B2 3 93 | YOKOYAMA, v | (ETH Zurch. Switceriand) | & 2 by e 3¢ 3 52
i GE
Developing new method of Developing new method of radiocarbon
radiocarbon measurements using measurements using Accelerator Mass
Accelerator Mass Spectrometry Spectrometry
2011.4.1- ABHRBEOE(LSEREICE | IFE A \[NSARE('?_. ﬁn?vlers ] LR ERBEEESHRBICESITSRE
2021.3.31 KANO, Y wedis useum o
j;"”ﬁﬁ”' 0 Natural History, SWEDEN] (D’E“:‘ ERRBAR
Evolution and ecology of deep-sea Natural history study of deep-sea molluscs
molluscs including hydrothermal vent endemics
201241 |ERMOMGHMESRAIC | HEFA | SCHAOEDL Michaol | BB 1Y KIEAT# B BEEIAD
2021.3.31 go KANO, Y avarian ate Collection ::J! . N - go
HIBHR o e S eacer " | K - I LI H(CBI T B B2
Adaptive radiation and diversification Evolutionary ecology on invasion of land and
of gastropods freshwater environments by gastropod lineages
2015.4.1- BEBROS FREMATICEHT |19 =4 [Z,GRDOYANRafaeI - =3IV RU7 DNA 2REFIDHEICK
2021.3.31 o KANO, Y useo Naciona e LTI &
SR Siencias Neturales. Z)Hgﬂx”@m/)\$%ﬁg$ﬁ
Molecular phylogeny of gastropods SPAIN] Moleacular phylogenetics of gastropod clades
based on nucleotides and gene-order of
mitogenomes
2017.4.1- BEESHEYOBICET S | I = WILLIAMS, Suzanne BEESHSYICSIIEETBDSF
2021.3.31 DFEYZHRE KANO, Y [Natael L’j'}'f]tow Museum. | () 2L82 (RS I B IRSE
ondon,
Genetic architecture of colour in The genetic architecture of colour in marine
marine invertebrates invertebrates
2017.4.1- I8 B AlEEEE SmICET | 35 Al BOUCHET, Philippe i Al (21302 D &R R DN 5 dr fe BT ) || 118 2
2021331 | BWR KANO, Y [National Museum of| ¥g) It - 4£REMISTICEI T DR
atura istory, Paris,
Biogeography of amphidromous FRANCE] Y Amphidromy in neritid and thiarid gastropods and
gastropods their geographic and ecological distributions
2015.4.1- IEEXFFORBEDAEICE | IEF T MALYUTINA, Marina V. | b FERFF (C BT DR BEMEEELIC
2021.3.31 TAWE INE 588 [Af.VMZhw_munsléy_ Inlstltute B9 BT
o arine Biology,
Deep-sea fauna in the Northwestern | KANO, Y RUSSIA] &Y | Fauna and evolution of deep-sea organisms in
Pacific KOJIMA, S BRANDT: Angelika the Northwestern Pacific
[Humburg University,
GERMANY]
2018.4.1- BEDOMTRERAEICET S | EF FA SHEN Chuan-Chou BEDOHTKYERERKICETIMAZEAN
2021.3.31 i SANO, Y [National Taiwan ijcy/\@fk%EHHULTITI.

Study on fluid in the deep crust in
Taiwan

University, TAIWAN]

Geochemical study on groundwater and hot
spring water in Taiwan by analysis of helium
isotopes.
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of AORI Participants
2017.4.1- TSVADKNIICETBIRE | £EH A ?SU_LLEA‘LtJ En&illie . TSVZADNIUICET DR = 1 TKP
2021.3.31 SANO, Y niversite ermont- | 82 | =iva =3
' Auvergne. FRANGE] ,m%hkfb_’\J'jhla{uﬁk’afﬁ’fﬁbtﬁjo
Study on volcanoes in France Geochemical study on volcanoes in France by
analysis of helium isotopes in hot springs and
groundwater.
2015.4.1- HIRREBICSIFDMEBERRICE | £F FA PINTI Daniele L. HIRRE TR SN MBEZ DL THE
2021331 | 3R SANO, Y [Universite du Québec a| IRRELICH 1S 2 MEBROMRZIT S
Study on geochemical cycles in deep ' Study on geochemical cycles in the Earth by
Earth analysis of materials formed in deep mantle such
as diamond.
2015.10.1- FEARPLT7 JUADNIUICET |5 &R FISCHER Tobias | HERP7IJUAOKNIUICEAT SRR ZE
2021.3.31 | 3R SANO, Y [l gersity of New Mexico, | 185 5 2 38 RAKD AU & LRI th % 5
HUTITI,
Study on volcanoes in Latin America Geochemical study on volcanoes in Latin
and Africa America and Africa by analysis of helium isotopes
in hot springs and fumarolic gases.
2018.3.1- BEOMEICET DMA {8 BE [LSEE ITv,t‘m;f_vool Universit BEOMEICREIT AMEZM TKDBERF
2021.3.31 SANO, Y eoul National University, | + N ==
_ , e bZ’éﬁﬂﬁb’CﬁDo _
Study on earthquaek in South Korea Geochemical study on earthquake in South Korea
by analysis of dissolved gases in groundwater.
2018.4.1- NIXRA—2 v 7OBAICH | LS T [L(IaYuan hou Institute of SEEXRE- - alEBIAICLOTYIN
2021.3.31 z2 magm SANO, Y uangzhou Institute o —3 5 - zz
F2EROBE - HEEDH i) I o giﬂé;g7lﬂt1(ubb‘%z?ﬁ®$§ﬂ
Academy of Science, L °
Nitrogen dissolution and partition CHINA] Investigate nitrogen behavior during magma
behaviors during magma ocean ocean process by high-pressure experiment and
process analyses of synthetic samples.
2019.3.1- FREOKRIEREICRET MR EF B8 XU Sheng PEOARIEMEICEIT SR ZH K
2021.3.31 SANO, Y [Tianjin University, CHINA] DBEHRAESNLTITS,
Geochemical study on a large active Geochemical study on a large active fault in
fault in China southwestern China using dissolved gases in
groundwater
2011.4.1- “HMERERAVCHRIERI | BH EAB  |BendR.Schone | ZHMEROBERRENT PHIKEZSTIC
2022331 | LMBTREBMAN=XLICH SHRALK | [University of Mainz,| &b, HEIFETPTREH AN =X L
ERYTE REAZEITD
Paleoenvironmental reconstruction Paleoclimate reconstruction and elucidation of
using bivalve shell geochemistry and elemental fractionation mechanism based on
its fractionation mechanism bivalve shell geochemistry and growth pattern
analysis.
2020.4.1- B FZRWVCBEYDEN | BH EAXB | Zoe Doubleday REBEORERBMIALZRWNT, BEY
2022331 | HIBIFADMR SHIRAL K | [The University of South| (e i BIF A DBISE 247 5
u i
Developing isotopic technologies to Developing isotopic methodology to track the
track the provenance of seafood provenance of seafood.
2020.4.1- BYIDANVAFHEEBED | BH BABA | Jani TL. Tanzil YU IOANVREEHEEEBENSOE
2022.331 | SOEHEBEOMEADEF | SHIRAL K B BEEOHEEZHAETS
Developing methods to assess stress Developing methods to assess stress response
response and recovery rates of corals and recovery rates of corals from bleaching
from bleaching events events
2020.4.1- NAUYIABABKODRERS | BHFH EKRE | Kahng, Samuel | ATV IABAEERDRESHOE R
2022.3.31 A E & RIS Y IR (L % | SHIRAL K LHSaxga" Pacific University. | g7 s Wit BR (L FHE R Z B h S BRIB1E
TR EY TTDFEZERFET D
Biological-geochemical interactions Understanding biological-geochemical
in calcitic octocorals across gradients interactions in calcitic octocorals across
of depth and time gradients of depth and time.
2020.4.1- HEEBRMAEN 7 YU DOYEAR | B EXEA | Lidiang Zhao AR ED T YU DUERERICSR
2022331  |FERLICSR 3R B SHIRALK | [Guangdong Ocean | 2g@lzsF(fig 2
The impact of ocean acidification on Bk Understanding the impact of ocean acidification
the initial shell formation of Manila on the initial shell formation of Manila clam,
clam, Ruditapes philippinarum Ruditapes philippinarum
2020.4.1- BEBRRBETEDETIVILICETY | 1815 =¥ Keisuke Inomura BHAICKOTCHEONLHFEREEEYD
2R SHIOZAKI, T | [Lhversity of Washinglon. | 4 S5 2 £ )V IC # 3A . FTCTS
BAEERBEEETIVEEET D,
Study on modeling of marine nitrogen The physiological characteristics of each
fixation diazotrophs obtained from the observations are
incorporated into the model to construct a new
marine nitrogen fixation model.
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2016.11.1- | REY—SHYADDEFNE | RIE HER Teguh Peristivady IR & ¥ — 5 53 X — &, Latimeria
R EEREICET B SARUWATARI T | [LIPS (The 'ggi"e”necség)” chalmnae & L. menadoensis D %3 48
INDONESIA], ' ﬂ;g&%gj’\<\ SV EB 2?.;%\ Eﬂ%ﬂ A
Camilla Cupello, Paulo| DEEBZITOCTWVD, \MFIBLLER
?tLrJItt,o. 6 1o the Stat ZiBL. BHESYORE EEFEADRITE
niversityo fo the State | 3=2|— TO = M=
) . - of Rio de Janeiro, Brazil] *E(LE&?%EETLEJE{TEPQ )
Studies on systematicr revision and Comparative study of both external and internal
ecology of extant Coelacanth. morphologies are conducted in order to find
diagnostic characters distinguishing two extant
species of Coelacanth, Latimeria chalmnae
and L. menadoensis. Comparative study with
lung fishes are also underway to elucidate the
invasion processof vertebrates to the terrstrial
environment.
2017.4.1- BEMEAHBICBIT2HEN N | SH BF Chih-Shin Chen BA - 2 Z O EAFICHIFDBFIR
Db {8 (A B BE LB IWATA, Y [National Taiwan Ocean | | frze | fz&r v U 3 A H TS H DL
University, TAIWAN] T oD
BifR®
Comparison of reproductive traits Compareative study on reproductive traits
between two populations in coastal associating with environmental conditions in
squid Japanese and Taiwanese swordtip squid
2019.9.1- b X 1 A |diosepius hallami| &H &F Wen-Sung Chung | A HEEDHKBEIATLICBIIDXER M
DIFE{TE IWATA, Y e tgast university. | FRDEREH ST DI, F—
FSUZICERT DHE XA Idiosepius
hallami OEFETEZFARTN D,
Reproductive behavior of pygmy To understand the importance of postcopulative
squid Idiosepius hallami sexual selection in squid mating system,
reproductive behavior of Idiosepius hallami has
been observed.
2018.11.7- BEIRAAODVE—IEVY | SHER— Alexander Germanenko | A THIEWPH FREROUE— A2V
2023.11.6 VIMRICET DHBRA IMASU, R %g'sﬁ\e]de’a' University, | ~ 5 i &2 BB E R H ADE RN
HRICEET BT
Joint research on remote sensing of Joint study on greenhouse gases based on
greenhouse gases synergy of observational data obtained from
satellite and ground-based remote sening
2014.9.12- |\ AV RDKEALIPSDAYVFEE | SEB— Vijay Laxmi Pandit AVRDKEANSDXTVRESEHTED
2019.9.11 EHTEICRATHHANRR IMASU, R [Rajdhani College,| 1 gh DERHEIY A MHEEE
= X X University of Delhi, INDIA] R N X .
(BEHFHRE Observational studies for the Joint operation of an observatory for estimating
figdr) estimation of methane emission from methane emission from Indian rice paddy
Indian rice paddy
2014.11.7- ANV LBEICHSITEIKR|SHR— Borisov Yurii i I—0Ov/\HhSTEINYFPEIRIE CH
2019116 | SEHEDHZHEA IMASU, R |[Central Aerological| ganT< 2ABREEDY 7 KXT
T rv r m = == <~ o
(BHFHEE ROSHYDROMET, BSEBEERRSESRBALYS—OM
fiéeh) RUSSIA] ZERANTERT D,
Airplane observation of atmospheric Monitoring of air pollutants from European
environment over west Siberia and countries to West Siberia and Arctic regions
Arctiv regions using an airplane of CAO/ROSHYDROMET
2018.4.1- OY738E COREEEYMIR | ZH —88 Yuri Volkov HEXRSRAIC KDL —YTiE - X—1
{b2R B E IR 52 YASUDA, | [Far Eastern > gum. hATLEIBEFBETCOREE
HydroMeteorological 954@1@53?1|3HE"]§E:EU5HW
Research Institute, il RIWTFL
Observational Studies on the mixing RUSSIA] Observations of mixng, physical and
and biogeochemistry in the Russian biogeochemical parameters in the Japan-Russia
areas joint expedition in the Okhotsk Sea, Bering Sea
and subarctic North Pacific
2019.12.2- | KEEICHLT SBES11 =M | HlAx XE Hans van Haren RUPFBEFILYIv—BEANEBIC
2020831 |WTEAENTc CTD F—5 @ | vANAGiMoTO, D | [Roval Hetheriands | CTD [Ck>TRIEENILED EEN
EHABEDFHEICDONT (N10Z) and Utrecht AIET A EZRS LI
Further correcting pressure effects on University] Formulation of algorithm for pressure correction
SBE911 CTD-conductivity data from of salinity data from CTD measurement in the
hadal depths Challenger Deep, Mariana Trench
2020.4.1- =S AAEBDORIBEICS | A ET [CuH/?P? inrBHsin . SRHEAEBEONIIUBREDEEREL
2021.3.31 Ay e = PARK, Jin-Oh nstitute of Oceanography, - 7o
(2 MRS & PO R B in-Oh | institute of Oceanogrant. | JEsK{EFA(< B S H5E.
Structural-morphological and Studies of forearc basin development and
sedimentary features of forearc slope plumbing systems of the Japan Trench margin off
off Miyagi, NE Japan Miyagi, NE Japan
2018.10.1- YYUKNUDOASAEZRWVE, |BUE R ALARD Olivier — |IYYNLAYVSVEICEZSENDHLILY
2022331 | ARSULEMIE, BRMETRK | AKIZAWA N | Macauarie University. | S5 LVT, SO LREMIE, BRiET
SHEEBORMEN yeney: ROSHEERTTD.

In-situ determination of osmium
isotope and platinum-group element
compositions for mantle peridotites.

Determining Os isotope and platinum-group
element compositions in sulfide minerals in
mantle peridotites.
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2019.4.1- HULEBEUYRTI 7 TFTOY | NE = TANGATATAIA Vavia IV OREBTEREINEIYYMNMVAYS
2022331 | YRUSFAFIHR Ty o5k Aizawa N | National Environmental | > gz BT, #ELEEUYZTIT T
Vi 5 P - ~ » _
ExEFlELT elands] & TRIOTWAY Y NLOYTIF Iy o1
EEZRASHICT S.
Mantle dynamics beneath old Elucidating mantle dynamics beneath old
oceanic lithosphere: an example from oceanic lithosphere with using mantle peridotites
Cook islands. from Cook islands.
2019.10.1- BUVEFUY T 7OELE | BE fg5e VELOSO Eugenio A—RAI—BTEHITDIERZRNRELT
2023331 i A—RY—BEHIELT  |AKizawa N | [Pontificia Universidad| (s 2 g DT FAZERIELT, ATF
Santiago, CHILE] [ ERDBELVEFUY T 7 OB
ZBHSHICT .
Evolutional process of young oceanic Revealing evolutional process of young oceanic
lithosphere: an example from Easter lithosphere beneath Pacific Ocean, using rocks
island. from Easter island and employing geochemical
techniques.
2017.4.1- ARERERRORIBHEICAT | KHE fgme_s Leiclhter_ on of YU JEEOLRREERORELZEHEZ
2021.3.31 e E R ST NAGATA, T cripps Institution o = HEFRZD 517 S
BEXHARHR _ oD stitution of| OWIBICRIT SHEMAZT.
Developing Japan-USA collaborative of California at San Diego, | C0llaborative research on biogeochemical
research on the environmental USA] " | cycles and envronmental changes in the coastal
dynamics of coastal ecosystems ecosystems including coral reefs
2020.4.1- RABKMO#E - BEEIE | NI AR Ronald Benner P/ BHEREEEEEICUCRAEE
2021.3.31 OGAWA, H | [University of South mpsyie - ZEBIZICRIT DA
arolina,
The processes of decomposition and Study on the processes of decomposition
alteration of natural organic matter and alteration of natural organic matter using
biomakers such as amino acids compostion
2020.4.1- AV REFICBITDHRAREEMD | I 5L A'an J. Wahyudi RE ERTEEMUFLICKD IV RE
2021.3.31 EpRg OGAWA, H IEIFA lie e el DRRBEEMOERICET DR
Dynamics of particulate organic Study on the origin of particulate organic matter
matter in the Indian Ocean using stable isotope ratios of carbon and nitrogen
in the Indian Ocean.
2016.4.1- | O=3)L - FSATVIIVICH | BB AR Ariel Blanco TAUEVEAVRRYTREDI VY
2022.3.31 [FBTI—H—IRVEREREZ | MIYAIMA, T tl#e” oS Irisplptiyn e‘;f O0—7 - BERBICHIIDRAIREMITER
DHEM Y —E 2D SIEMN T S =Y SN NESTEC TN T (E
&R EEEE Riya_lntp Basuki i AAFRRARSE! %RI%*—?%&@*D%)
Comprehensive Assessment and [Ministry of Marine | Estimation of carbon sequestration and storage
Conservation of Blue Carbon Affairs and Fisheries, | capacity and conservation of mangroves and
Ecosystems and Their Services in INDONESIA] seagrass meadows in the Philippines and
the Coral Triangle (Blue CARES) Indonesia, including capacity building (PI: K.
Nadaoka, Tokyo Tech)
2020.10- OCEAN 2050 BE&HEICK =5 R Carlos M. Duarte BRBIEICHEIBEHBYNDRZRITE
Gl ok MIAJIMA, T | [Red Sea Research Center, | s R & E&ILL, H—R> - LI v b
- SeudiArebial | i = TN ICHBAD T R BIET.
OCEAN 2050 Seaweed Carbon The goal is to quantify carbon burial in sediments
Farming below seaweed farms as a step towards creating
a carbon credit system.
20186.1-  |BEWUYIOLHHFEY FEEE | BEEs SR FEMPNFAEBATHTLT.
FHFEDA SHINZATO, ¢ | [RBEBAAZ. AR | woy JOERMRERD S LERIET,
Application of state-of-the-art For better understanding of coral reef biology,
molecular techniques to reef-building we apply latest molecular biology techniques to
corals reef-building corals.
2007.2.1- KEEYDOHEEZF AT DR | HE LE ;JLAKIIEIYIVAN ZAHMIR KEEYDRIBEREEZFALT, &R
SRR INOUE, K L] SHMC
ﬁ/ﬁ*ﬁﬂ;ﬁ. i i [Universiti Putra Malaysia, iﬂ/;::’*@%"ﬁ%ﬁﬂbb 'Lg-_é . .
Studies on environmental pollution MALAYSIA] Detect environmental pollution statis using
using functions of aquatic organisms functions of aquatic organisms
20109.1- | fATHIARCSITDANE MEAB  |[Bodu B2 B BRERREEOAR
KIEDZEE~ 10 FHRIEEE |OKAE ,[\,Ll’a’;:(‘)’aelfs"y of Hawaii at | 45 3m 37 & FEE £ — KK - ARE— KK
FEDKBOEH~ 10 FRBEHFEZN
5 OE R IEDRRIA
Seasonal to decadal variability of Clarifying seasonal to decadal variability
currents and water masses in the of currents such as the Kuroshio, Kuroshio
northwestern North Pacific Extension, Subtropical Counter Current and
water masses such as Subtropical and Central
Mode Waters and their interrelationship
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ER 7

| INTERNATIONAL COOPERATION

HAR R RER RKERE HFESINKRE 3T DNE
Period Title Representative Representative of Summary
of AORI Participants
2013.12.0- | A—ZRSUPOHMETIVE | Sk T John A.DONALD | VXY FXEFHIBETILELTHA
MYOE Y X RN DHER HYO0D0. s | [Deakin University. | 357 LT RERMOREED. R,
KRR DHEE FIEOMRZHETDHEEDIC,
REBERYNT—IZIBET D,
The elephant fish in Australia as By using the elephant fish as a novel model, we
a novel model for understanding promote the cartilaginous fish research such
cartilaginous fish biology as environmental adaptation, development and
reproduction, and establish the network for the
research and education.
2014.4.1- BROEERAMMNIVEVICEAT S& S GRAU E.G, LERNERD.T. 7D57?>EBU®&?%WKW%#
DHR HYopo,s | [university of Hawail. )L £ ZBERETHEL. ZDHEE
BHSHICT D,
Studies on osmoregulatory hormones Determine osmoregulatory hormones such
in fish as prolactin and examine function of those
hormones in cartilaginous fish
2016.9.1- HERBOANVAMELHLL | K& E ANDERSON W.G RERBEORANVARIVEVDRAERZ
EHEEICRIT R HYopo,s | [univereity of Manitoba. | g7 |, Z DERMEE PR LG
JHILEREEZRASHICT D,
Stress response and gastrointestinal To reveal the stress response and gastrointestinal
function in cartilaginous fish function in cartilaginous fish, a specific assay
system of glucocorticoid was developed and
synthetic pathway was examined. Changes in
hormone levels following various stresses and
environmental alterations were also studied.
2017.4.1- BREOAHILY D LA "B S ;gfﬂm v of N BEOAOIYILRAZ RSV ZAAEIC
HYODO, S ate university o ew
_ o York, USA] BT DB, _ _ _
Calcium homeostasis in fishes Continuous collaboration on calcium homeostasis
in teleost and cartilaginous fish
2018.4.1- REORREREEMICETS | REE Cunming Duan BHEORRERIBEIGICEATHRILED.
TILE i HYopO,s | [niversity of Michigan. | k5[C > 2 U /i B R T IC & B HIEID
R,
Hormonal regulation of fish growth Hormonal regulation of fish growth and
and adaptation adaptation, focusing on the insulin-like growth
factors.
2018.4.1- AEDOLEEBEARND DEHR EED [Stﬁphe_n D. Mc(?otrmick . RO\ homERE. EERAMEICLED
HYODO, S niversity o > N Ay 144x]
. . Massachusetts, USA] tt?’xlﬂﬁ;%‘?—ﬁﬁn . .
Comparative endocrinology of fishes Comparative endocrinology of fishes from
cyclostomes, cartilaginous fishes to teleost
fishes.
2018.4.1- BFEYORIBEE NS =g R Yung-Che Tseng SHREBFRENOBFEYDORIBER
HYODO, S [Academia Sinica, Taiwan] | o) F e
Environmental adaptation of marine Adaptation strategies of marine organisms to
organisms diverse marine environments.
2017.4.1- BREICHBIFDAMVADOHRRE | Sk = Robert M. Dores BRBEICBITDRAMVARGOBR - K
il Hyopo,s | [iaiversity of Denver. | KD X1 = X ICBIT DR
Central control of stress in fishes Research on central and peripheral regulation
mechanisms of stress response in fishes
2020.3.1- INBIBRRICH (2 MPRILEY | #H B mmm&ﬁﬁ " fwi%ﬁkBUém¢me7®ﬂEﬁ
A KANDA, S orwegian University of | 3 ES ] =2 N
DAIE [Norwegian Univereity of sk Deqs &, 22 I L IcHEA 50
FWIRR
Measurement of hormones in small Neuroendocrinological studies of reproduction by
teleosts evaluation of hormones in small teleosts
2019.3.16- |BEE—REENSOME 145 | EEk A Ken Buesseler BESE—FEFENSOBHMHBTRICDOVT
FOBRREFETAE SAITO, H Lm0l ket DOMELE2—
Status and perspective of Review of radiocontamination from TEPCO
radiocontamination from TEPCO Fukushima Daiichi Nuclear Power Station
Fukushima Daiichi Nuclear Power
Station
2019.4.1- AV RRITICHBIFDRFEEF | Bk A Zainal Arifin AVRRIYTAREBICH I EFERER
M%ﬁﬁn SAITO, H [LIPI, INDONESIA] RRICBIDHESINRBEEHREE
Coasta marine ecosystem research in Review the remaining issue and perspective of
Indonesia coastal marine ecosystem study in Indonesia
2019.4.1 BHEICHITIBYRBEEE | Bk R Chih-hao Hsieh BEAMBTESNIEHANZRAVCEH
2021.3.31 REICRE T DR SAITO, H [(Neilongl Taiwan iEE(LBIJ‘%Q%%H*%LCE}LLE@?Z)EHn

Study of food-web structure and
dynamics in the Kuroshio ecosystem

University, TAIWAN]

Study of food-web structure and dynamics in the
Kuroshio ecosystem usmg samples obtained in
R/V Hakuho Maru cruise
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EFE#7 | INTERNATIONAL COOPERATION

HAR R RER KRE HFESMARE 3T DNE
Period Title Representative Representative of Summary
of AORI Participants
2019.4.1 REBA YV REICBIID2HEYR | Bk A Hongbin LIU | ZO0—YA MARU—ZHAVCREBA VR
2021.3.31 MRS S EREDAR SAITO, H [Hong Kong Univ. of Sci. | 3¢ (= 35 (F 2 A B R DHEE S BEE(C
& Tech. CHINA] B BT
iRz
Structure and dynamics of microbial Study of food-web structure and dynamics by
food-web in the eastern Indian Ocean means of flow cytometer in the eastern Indian
Ocean
2021.4.1- EL % Synechococcus D4R | 75 R Hongbin LIU IBEEMEBRIUBERAEEDEE
EERE SAITO, H g“ggfthgglNUA'}"’- of Sci.| Synechococcus DEEH KU EHE
' JO—HA hX~U—, FRRF B&UHEE
KRETHSHICT S,
Physiology and ecology of Study of physiology and ecology of
cyanobacteria Synechococcus Synechococcus occurred in the Kuroshio and
Japanese water by means of FCM, FRRf and
ncubation experiments.
2019.8.1- BTSN DYA X EE | Bk =H Andrew Hirst T—IR—RZHRVc. EMEEL DA
2022.3.31 DR4EREDRIMRICRIT HIFR SAITO, H [Univ. of Liverpool, UKT | 73 S8 (DB X ICRIF T HE
Relationship between size and Investigate the relationship between body size
spawning strategy of zooplankton and spawning strategy of copepods using data
set of copepod size
2020.4.1- BN RE 7 Y7 BEER TRk 55 Zainal Arifin REVITOARERRDREEFHRHF]
2023331 | RHADIZHDWRHE T O|SAITO.H LI DB NS DD, FROVFRBEICOVTOE
Jrohk [MTU, Malaysial, %%ﬁﬁﬁ%%;ﬁﬁjéo
Collaborative Research and W.L. Campos Progress marine ecosystem studies on emergent
Education Project in Southeast [UPV, Philippines], issues for conservation and sustainable use of
Asia for Sustainable Use of Marine V.Viyakarn marine ecosystem services in Southeast Asia
Ecosystems [CU, Thailand],
L Tran Dinh
[IMER, Vietnam]
2020.4- ERHEEREERY ND—2 | M8 KB | Professor Mark Wells | HAEEK & ODA [CE3< PICES (1t
20233 HESEIC 1D 72 BR18 3 M AL iR 3 | MAKINO, M AREEIHEME) ~OULEERL)
E-HUVT - BRFEIRT fco BH-KR-M-TB-P-B- ARy
LRFRESE 7@7ﬁ@k$é§ﬂﬁ o D EH
BEEICLDEE- i%%f FUITY
ATFLDEREAMBERZBET,
20192 EEOFGENFMICHD 5| EE 2 Viadiir Ryabinine, |EEEERSD 10 FICAI THET—
2020.12 T4 . S5 MICHIDA. Y :E(;(gcutlve Secretary of the | 5 IRIKE D7
Data and information for sustainably Analysis on current status of oceanographic data
used ocean as a background information for the UN Decade
of Ocean Science
2010.4.1- TRMM/GPM B#MNEAHEIC | 5 & W.K. Tao TRMM/GPM BEF—9ZRW XK
2021.3.31 B9 S HREME TAKAYABU, Y. N | [INASA/GSFC, USA] DBAMBKEEFECBEHAUCHRAMRRZ
75 EHICJAXA/NASA RRATOF D
NEER T Do
Study on the atmospheric latent Study on the atmospheric latent heating
heating estimates using TRMM/GPM estimates using TRMM/GPM satellite
satellite observations observations, and collaborative production of
atmospheric latent heating data for research
communities
2013.4.1- SIREKEAIEE (GPM) B | &% & Gail Skofronick-Jackson | 2 IRE/KERAIZHE (GPM) DREEAIC
2021.3.31 | RHEHRIw > 3Dl E | TAKAYABU, Y. N | [NASA/GSFC, USAL, &3 JAXA/NASA REZOF I D7
7O, BN ZEER
Collaborated Introduction of Global Collaborative scientific activities of the Global
Precipitation Measurement Mission Precipitation Measurement Mission including
production of standard data, ground validation
studies and application sciences.
2018.12- WimEKICEAT DR - XD | 5% & Caroline Muller WimkEKICRAT Dim X e EHE
2021.3.31 HE#E TAKAYABU, Y. N | [CNRS, Laboratoire de M
et eorologie Dynamique X . .
Collaborative studies on extreme / Institut Pierre Simon | Collaborations on studies of extreme precipitation
precipitation Laplace, Ecole Normale and their publications
Sup erieure, Paris, France]
2020.12.7- VIWEERNDEBNEL D/ | IR R CHANG, Ming-Huei AERAD |-Lan Ridge 28 EICHITD
2T —VRREEATRE TSUTSUMI, E | [inetitute of Oceanogranty. | 1 Fj#R Al SR S #f & RS KU 3
Towany o OMes Y AR EAERICEE LI Z T — VR K
CERBEDHREBEZRHSHICTD
Kuroshio flowing over a sill: small- Analyze results of coorperative field experiments
scale processes and turbulent mixing over the I-Lan Ridge east of Taiwan and
investigate small-scale processes and turbulent
mixing due to the Kuroshio flowing over a sill
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EFE1# 7 | INTERNATIONAL COOPERATION

HAR R RER KRE HFESMARE R DBE
Period Title Representative Representative of Summary
of AORI Participants
2021.1- DeepMIP: model intercomparison | &R 2F Daniel J. Lunt DeepMIP: model intercomparison of early
of early Eocene climatic optimum| Agg.oucHI. A | [University of Bristol, UK] | Eocene climatic optimum (EECO) large-scale
(EECO) Iarge-scale climate features : climate features and comparison with proxy data
and comparison with proxy data LT 35X % Climate of the Past & V) AR L 7=
2021.1- Large-scale features of Last Interglacial | fIJ&f FZF Bette L. Otto-Bliesner Large-scale features of Last Interglacial climate:
climate: results from evaluating the ABE-OUCHI, A |[National Center for results from evaluating the lig127k simulations
lig127k simulations for the Coupled ’ Atmospheric Research, | for the Coupled Model Intercomparison Project
Model Intercomparison Project USA] (CMIP6)-Paleoclimate Modeling Intercomparison
(CMIP6)-Paleoclimate Modeling Project (PMIP4) & %8 ¥ % & X % Climate of the
Intercomparison Project (PMIP4) Past & HARL 72
2021.1- A multi-model CMIP6-PMIP4 study | PO & 52F Masa Kageyama A multi-model CMIP6-PMIP4 study of Arctic
of Arctic sea ice at 127 ka: sea ABE-OUCH]I, A | [Université Paris-Saclay, | sea ice at 127ka: sea ice data compilation and
ice data compilation and model ’ France] model differences & # ¢ 2 & X % Climate of the
differences Past & W HARL 7=
2020.11- Evaluation of Arctic warming in mid- | BIEB %2F Wesley de Nooijer Evaluation of Arctic warming in mid-Pliocene
Pliocene climate simulations ABE-OUCHI. A | [Stockholm University, | climate simulations & # ¢ 25X % Climate of the
' Sweden] Past & HARL 7=
2020.11- The Pliocene Model Intercomparison | Ba & §2F Alan M. Haywood The Pliocene Model Intercomparison Project
Project Phase 2: large-scale climate | Ase.quUcHI, A | [University of Leeds, UK] | Phase 2: large-scale climate features and climate
features and climate sensitivity ’ Ee;;iti;/ity ERET 55X % Climate of the Past &+)
2020.10- Large-scale features and evaluation | fIZf ¥2—F Chris M. Brierley Large-scale features and evaluation of the PMIP4-
of the PMIP4-CMIP6 midHolocene | Age.QUCHI. A |[University College | CMIP6 midHolocene simulations & % ¥ % & X %
simulations ’ London, UK] Climate of the Past & ¥) AR L 7=
2020.9- Comparison of past and future | fI&8 #2F Josephine R. Brown Comparison of past and future simulations of ENSO
simulations of ENSO in CMIP5/PMIP3 | Age_ouUCHI, A | [University of Melbourne, | in CMIP5/PMIP3 and CMIP6/PMIP4 models & &
and CMIP6/PMIP4 models ’ Australia] 5w % Climate of the Past &) HARL 7=
2020.9- ISMIP6 Antarctica: a multi-model | fai]ZB ¥2F Hélene Seroussi ISMIP6 Antarctica: a multi-model ensemble of the
ensemble of the Antarctic ice sheet ABE-OUCHI. A [California Institute of | Antarctic ice sheet evolution over the 21st century
evolution over the 21st century ’ Technology, USA] LRI 35X % The Cryosphere & V) AR L 7=
2020.9- The future sea-level contribution of | fOJ&f FZF Heiko Goelzer The future sea-level contribution of the Greenland
the Greenland ice sheet: a multi-model | ABE.QUCHI, A | [Utrecht University, the | ice sheet: a multi-model ensemble study of ISMIP6
ensemble study of ISMIP6 ’ Netherlands] LT B X % The Cryosphere & ¥ HARL 7=
2020.8- Drier tropical and subtropical Southern | faJZB %2 Gabriel M. Pontes Drier tropical and subtropical Southern Hemisphere
Hemisphere in the mid-Pliocene Warm | ABE.QUCHI. A | [University of Sao Paulo, | in the mid-Pliocene Warm Period & # ¥ % & X %
Period ! Brazil] Scientific Reports & V) AR L 7=
2020- A Mobile, Multichannel, UWB Radar | fo]&f ¥ Fernando Rodriguez-|A Mobile, Multichannel, UWB Radar for Potential
for Potential Ice Core Drill Site ABE-OUCHI, A | Morales Ice Core Drill Site Identification in East Antarctica:
Identification in East Antarctica: ’ [The University of Kansas, | Development and First Results & # ¥ % # X %
Development and First Results USA] IEEE Journal of Selected Topics in Applied Earth
Observations and Remote Sensing &V HARL 7=
2020.7- Experimental protocol for sea level | fa]ZB ¥2F Sophie Nowicki Experimental protocol for sea level projections from
projections from ISMIP6 stand-alone | Age.oUCHI. A | [INASA Goddard Space | ISMIP6 stand-alone ice sheet models6 CHETIRXY
ice sheet models ’ Flight Center, USA] % The Cryosphere & #) kR L7
2020.8- Lessons from a high-CO2 world: an | fIJ&f FZF Erin L. McClymont Lessons from a high-COz world: an ocean view
ocean view from ~ 3 million years ago ABE-OUCHI, A | [Durham University, UK] from ~ 3 million years ago &£ 389 3% % Climate of

the Past &V HARL 7=
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EFE#7 | INTERNATIONAL COOPERATION

EEMEES 2020 EFICRRAS¥ AR BENEFTOREI ER LT LERES

International meetings hosted by AORI researchers in FY2020

- | REBH FHEE R B = HBemnEy
Period Title Organizer Venue Summary AEA/HAEN)
2020. Joint ICES/PICES Working Group | Paul Spencer, | Online SIEZEFHAEEORESLUA
_ Workshop on Impacts of Climate | Tara Marshall, | WebEX — =5 Z 5 488 [~
9.7-10 Warming on Growth Rates and | Alan Baudron, E[g%l%?&%&_?b\% _ICES
Fisheries Yields J o h n HBRU P]CES [CBVLWCHETA
Morrongiello, SHET—S—AEBEL, @
Shin-ient f MEASHEICONT, H#iE|
=
Io7c, 48/3)
Discussed on the implementation plan
to develop data base on fish age-length
relationship from the world and evaluate
climate change impacts on fish growth
rates and fisheries yeild under ICES and
PICES collaboration.
2021. BELE Hiroaki Saito On-line, HAPLUOKRERBFODEFNZE
3.4 (FE) ger:l.Buesselerh_ 6 & U Famouth, | N BEE—EREISHOE
igeyoshi| B - KE S8 | — o SR 3
Otosaka On-line, DEEICETD E?)‘Q_*‘ljﬁ-&\&%
sessica Drysdale | Kashiwag&Falmouth, | # R 2IHAMRZHM I 2o 200
Fukushima Dai-ichi and the Ocean Keer;nkg;tetlenyon Japan&USA Discuss the natural and social sicentific | (150/50)
Sachiko Yoshida results on the impact of Fukuchima Dai-
ichi incident on the ocean by holding
two on-line symposium in UTokyo and
WHOI
2021. CREPSUM seminar Hiroaki Saito On-line, BT ERE 7Y 7EBEERER
3.23 (F%®) NADESOHEHRE IO
JhEREIF—
Joint seminar on JSPS Core-to-Core
preject CREPSUM
2021. International Workshop on | Yukari Takayabu | Online The purpose of the workshop is to
2 .29 and|Storyline Approach 2021 (AORI) exchange information and to discuss
204 about how we can draw effective
: storylines on regional extreme 35 (%E)
weather and their future change (8/27)
utilizing observations and climate
model simulations, in order to provide (*E‘EE)
adaptation researchers and policy
makers with useful scientific information
about the regional future climate.
2020. The 2020 *Virtual* CFMIP | CFMIP Zoom Due to the ongoing pandemic, the
9.14-17 Meeting on Clouds, Precipitation, | Science Steering 2020 CFMIP meeting was held online.
' Circulation and Climate Sensitivity | Committee Each day's 1.5 hour session featured
[Co-chairs: 2-3 invited speakers and discussion
Masahiro Watanabe moderated by the session conveners. 360
(GAOT')' Teelioudi All sessions will be available both live | (330/30)
(Ne/i)srie)] selioudis and recorded. We provided suggestions
for "local hubs', i.e., groups of scientists
who discuss/present at times and within
forums that are locally convenient.
2020. Goldschmidt Virtual 2020 Geochemical BRIOEy 3> EE#ELE
6.21-26 ERFMIKtZSDEENDEY 3> | Society
European
Association of
Geochemistry
2020. JpGU-AGU Joint Meeting 2020 BAMIRSRE | B XV RNty aeEELE
o AR%ES D R ~ = =
5.24-28 S/J)PGU AGU &RZENDt vy Y3 *4_-\-\?«@3 e 7_:__%5?23:%
KEHEKYE | (FEM)
BES
2020. JpGU - AGU Joint Meeting 2020:|J a p a n|iPoster, Zoom, chats | Except for Union and Public Sessions,
712-16 Virtual Geoscience all oral and poster presentations in
Union (JpGU) regular sessions are request to adopt
/ American the online poster format using iPoster.
Geophysical
‘lSJjnion (?A_GU[)ﬁﬁ 140
AR T [ 80/60
JYEF—] &L ( )
Tleyrars:
TARATERR
BEFULT] O
FhEL 7,
2020. PMIP2020 Nanjing Conference Nanjing Normal | Zoom The PMIP2020 Nanjing conference
10.26-30 Paleoclimate Modelling|University will gather the whole community
Intercomparison Project g?s?é)?%%% together once again to put forward the (3[?5/%0)
= rogresses of the PMIP.
BRI TR E D— prog
ATH 70

KAMEFRDEE L. HEASNEOEE R 25%RELULHZHD
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HEF AR |

2020 E (&I B FIMEE (M. B LHERER)

As of March 31, 2021

BRLFEAE N
- FRi%t Outside o
aon ERTAY RIAY | EAUHREE ZDft Fsast E i
Public Univ. Private Univ. Public Institute Others Subtotal
56 72 7 28 0] 107 163
MELFEMEH
—_ FRi%t Outside mpEaE
o EAUAR | RMUAY | EAUHRES| zof msaEt chelal
Public Univ. Private Univ. Public Institute Others Subtotal
79 24 11 17 3 55 134
LZTHTEMEY
—_ FRi44 Outside RAEa
o EATAY | RuA® | BAUFRREE |  zoft paTpaen ek
Public Univ. Private Univ. Public Institute Others Subtotal
6 13 2 5 2 22 28
PULRWERER
—_ FRi44 Outside RAEa
aon EATAY | RuA® | BATFRREE |  zoft paTpaen chelnk
Public Univ. Private Univ. Public Institute Others Subtotal
0 3 0 1 0] 4 4
MV RMASHIEFI RSN
—_— P44 Outside AmE st
aon ERIAS IAY | EALMRMEE Z0fh mistast RaEE
Public Univ. Private Univ. Public Institute Others Subtotal
0 61 8 19 2 90 90
EeRBEEIMA - N KMAEHEFIRER
— P44 Outside AmEas
o ERTAS RIAY | BAUHRES ZDft Fsast ’?ota?ﬁ
Public Univ. Private Univ. Public Institute Others Subtotal
39 38 12 2 6 58 97
MEES (M) KREMEHBEHIF
il P Outoie BHEE | SMABSH
aon ERTAY RIAY | EAUHREE ZDft Fsast T ”Pa,ﬁc‘;;ms
Public Univ. Private Univ. Public Institute Others Subtotal
4 3 0 2 1 6 10 1,244
MEES (AFAEEIMALY 2-) (KREMBEHBERGH
i) IS} Outside puas | smAmas
s EATAS | RIAY | BAURREN | zof FisvEEt oo | Total Paropants
Public Univ. Private Univ. Public Institute Others Subtotal
1 1 0 0 ] 1 2 216

KATNTEREDAFZRFZEFI TN TAAABICEENS XHHE -4 - AREOKFFE MBIYTBEAE [EALMRHERE] (CEHZ XARMEFIE [EALAREERE] (CED
% XMEEANG [Z0M] ICEHS XAEOHEHEE [Z0M0] ICEHS XFILF - -BRIE [Z0M] ICEHS XBLRETI [Z0Mf] ILEHE XEBRIORICEEDE L
%The number of user for all students of AORI is included in the category of “AORI”
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HEFIAHZZEE | COOPERATIVE RESEARCH ACTIVITIES

2020FEICHTZHFEMA (KEHERERFIR) FRBEOHRE SV SMMAER : RIR AT LHARR

PR EINFRERE Outside
AR ik FRASINRZ &
. ”‘ ”‘ EATAS arF ERRMEEE
The Type of the Cooperative The Number of AORI Public Univ. Ministries and Public Institute
Research Researches Agencies etc.
SNEHERRE
Specific Themed 8 8 8 8 13
Cooperative Research
— SR
i EadCilTiE 23 26 75 0 12
Cooperative Research
& &
EMABEE 31 34 83 8 25
Total
2020 FEICH T FFFEEMARRBEO RS SO EBMAREN
FRA SRR E L
Number of Researchers (excluding AORI)
fRsRiER RZRERRESN MITITBUEA ZOM FRAZN SRS
BRI KFEAN IR RUZ0fthd HREH 543
YDl
Category Number of National and Public | Private Universities Independent Others AORI Total Number
Research Universities Administrative Insti- Researchers | of Researchers
Titles tutions and Other
Public Agencies
HEHERR
Specified Theme 4 7 1 0 0 4 2
SRR 9 8 2 3 1 15 29
eneral Theme
SMAHSE 13 15 3 3 1 19 a1
Total
88 [ ALMSAF | MESIEEABOSS ST 2021




=

HEFIAHZES) | COOPERATIVE RESEARCH ACTIVITIES

20204 %=

[#EA] WRAEH R

Track Chart of R/V Shinsei Maru (FY2020)
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HEFIAHZZEE | COOPERATIVE RESEARCH ACTIVITIES

2020 [BRA] HERHBMHR

Track Chart of R/V Hakuho Maru (FY2020)
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2020FE [&Z9h] [Duvhiy] EHEMBH R

Track Chart of R/V Yokosuka and R/V Kairei (FY2020)
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HEFIAHZZEE | COOPERATIVE RESEARCH ACTIVITIES

2020 EICKES W [HEN] MIRMB

fimRE | HARg (B%0) B H ffzEE EHERRE
Cruise No | Period (Days) Research Area Title of Research Chief Researcher
KS-20-11 | 2020.8.4 ~ | {LiBEmASREKE |(FHEITSA5 - GREIRFZRVCEKREBEE | RRAZAUBFREMR
8.13(10) HHIR XA Z X LDHEHA ZH —EB
Oyashio south of|Mechanism of high thermal dissipation with gliders and | YASUDA, |
Hokkaido microstructure instruments AORI, The University of Tokyo
KS-20-18 | 2020.8.16 ~ | {L/BEH KT F #E | TEHERESNICHS IR BEEEMDHES B EE | RRKRFZARZRIFTRERM
8.20(5) B {EICRAT % B2
IS XA
The Pacific Ocean off | Study of larval dispersion and evolution of deep-sea benthic | KOJIMA, S
Hokkaido and Erimo | organisms in the southernmost part of the Kuril Trench Graduate School of Frontier
Seamount Sciences, The University of
Tokyo
KS-20-13 | 2020.8.23 ~ | HAETEER BETSAF Vv UEREORELEREICAT MR RRARZAKBERIT
9.3(12) p=aE
western Sea of Japan Dynamics of plastic debris in the ocean TSUDA, A
AORI, The University of Tokyo
KS-20-14|2020.9.9 ~ | ZEEHAANBEEEL |EXBRZESIEEITARET U5 —S5 14 XMBWIE | RRAZATUBFIRFR
9.18(10) DEHEERREAR A EF
Japan Trench margin | Tsunamigenic normal faults generating large outer-rise | PAKU, J
off Sanriku of northeast | earthquake in the Japan Trench margin AORI, The University of Tokyo
Japan
KS-20-15 | 2020.9.25 ~ | =RERRE BEXERICRD=FELREERRNDEE EZDEER | RRAKZATBFAAR
10.5(11) EICRAT L MR Rk =2
RRAZARZ AR
ERlE A S
IS XA
Sanriku coastal area Research on the disturbance and recovery process of the |ITO, S
ecosystem in Sanriku coastal area after the Tsunami AORI, The University of Tokyo
KOJIMA, S
Graduate School of Frontier
Sciences, The University of
Tokyo
KS-20-16 2020108 ~ | ZBEi. . RE | REERABHATEZEEREXMBORER IO | RIEXZAFRELHRH
10.17(10) 3 i AH #3R
Northern part of|Regional characteristics of the occurrence of interplate huge | OHTA, Y
Sanriku-Oki, Tokachi- | earthquakes based on the deep ocean bottom observations Graduate School of Science,
Oki and Nemuro-Oki Tohoku University
KS-20-17 | 2020.10.19 ~ | E2&5h EERIDOBRNUBEEREICOIFDMIEKIED | RRAZRUBENER
1029(11) ENEE S A A 2R ERE
Off Joban Dynamics and bioavailability of anthropogenic radionuclides in | OTOSAKA, S
the benthic environment off Fukushima AORI, The University of Tokyo
Ks-21-1 |2021.1.15 ~ | B&E Ik ER 2018 F£5E 24 S @B (CHEE L) ITORIKM | RBXFEFZ2E
1.18(4) TREUEEZSNDEE MDA B A
Northern part of Suruga | Exploration of Turbidity Current occurred by Typhoon No.24, | BABA, H
Bay 2018 at northern part of Suruga Bay School of Marine Science and
Technology,Tokai University
Ks-21-2 |2021.1.21 ~ | {FEZ - /I\EFIM BESMCBITDAINT SERZEHESNBEBDRER | BLERRITBFERE
1.30(10) AR BEBLOREHNEMAEER NR RE
Izu-Bonin Arc Interdisiplinary study of caldera-forming volcanic activity in an | OHARA, Y
oceanic island arc:Comphrehensive investigation with ROV at|Hydrographic and
Kaitoku Seamount Oceanographic Department of
the Japan Coast Guard
Ks-21-4 12021.3.11 ~ | JtiEErmER BEAEME BERRBRORANGEEBORRA (B | RRXZRKUBFRER
3.21(11) BEEHREVEZTIV—LOEHA) KH #
South of Hokkaido Aggregate Biosphere:Elucidation of Unknown Control | NAGATA, T
Mechanism of Ocean Carbon Cycle (Observation of the diatom- | AORI, The University of Tokyo
dominated spring bloom)
KS-21-3 |2021.3.23 ~ | 5t - FFRnFE RAORIRBICBIFET TXY AT —)VRRDIEEE | RRAZASUEERARAR
3.308) METIR - EYLEEICBT DR R ==
Off Tohoku and Kanto | Studies on the structure,meterial exchanges and biological | ITO, S
areas production of submesoscale phenomena around the frontal | AORI, The University of Tokyo
areas off Tohoku during the season of mixed layer development
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HEFIARZ;EE | COOPERATIVE RESEARCH ACTIVITIES

2020 EIcKESh = [BRAL] RAEME

fimRE | HARg (B%0) B H ffzEE EHERRE
Cruise No | Period (Days) Research Area Title of Research Chief Researcher
KH-20-7 |2020.8.11 ~ | HABILE EBXE | NIUFFRIE-—SYIVHIERNDRZE L B RFE— EERINTS SRS
8.20(10) |E3poab::hid aga
Northern part of Sea of | Volcano sector collapse: Effect on its magmatic plumbing and | ISHIDUKA, O
Japan, off Oshimaoshi- | triggering Tsunami National Institute of Advanced
ma Industrial Science and Tech-
nology
KH-20-8 |2020.8.24 | T5/5%. BAXEAE. | BEBAICHIDBFTILU— LB TOREERE | RRAFHMRMFRAR
~98.3(11) HEEE AEXBREOMADSLICEENS TEXMBEDORIRR | LU
BISa o leiiix B E B DR
Kuril Trench,Japan|Study of pore fluid circulation and heat transport in the up- | YAMANO, M
Trench and Sagami Bay | permost part of incoming plate on the seaward side of the | Earthquake Research Institute,
areas trench,Study on fluctuation of cold seep through a source fault | The University of Tokyo
of great earthquakes along the Sagami Trough
KH-20-9 |2020.9.10~ | BBt AT ¥ B KU | BHEICHTDRBEHEIEONRY Ry b BEI/NS | RRAZARUBERFAR
10.5(26) R BERY Rw o ZD#EHA =ik A
Kuroshio region in the | Study of the hotspots of nutrient supply in the Kuroshio region: | SAITO, H
western North Pacific | For solving the Kuroshio Paradox AORI, The University of Tokyo
and East China Sea
KH-20-10 | 2020.10.26 | ERIEHARTEF REREBEED SHMFRIP EETL— NOZE) BRI EH R
~10.30(5) =B XE
The Pacific coast of To- | Crustal movements in the upper plate offshore Tohoku region to | MISAWA, A
hoku region be elucidated from shallow subbottom structures National Institute of Advanced
Industrial Science and Tech-
nology
KH-20-11 | 2020.11.3 ~ | =& =REHRBERS —J VBRIV AT LICBITDHNT 74\ | RERKAMERFLFRT
11.11(9) BBV VIRMEIFT AV ZRAVCEERE &R i
ERBIURABEMEHAICKDANFAHTFDRE
HWHESE
Off Sanriku High-resolution structure below subduction zone by seismic | SHINOHARA, M
experiment using controlled source and distributed acoustic | Earthquake Research Institute,
sensing measurement applying to seafloor fiber cable system off | The University of Tokyo
Sanriku and seafloor observations of earthquakes
KH-20-6 |2020.11.19 ~ | KRB - LXFEBR | ERBRDEMFEL | T UEV BTV —FOEIRE | ELBZBYE
12.2(14) BEERRIC@ITT & fEB—ER
Daito Ridge and Ki- | Tectonic development of the Huatung Basin: Understanding the | TANI, K
ta-Daito Basin origin of the Philippine Sea Plate National Museum of Nature
and Science
KH-20-12 | 2020.12.8 ~ | {tigE7 h—Y 7iEa | FIRARIC ST 58 F —BK—MBEBRIR - £RBROER | LEEXHEER 2R
12.25(18) F ERICRI T DR HhAY AR
The Okhotsk Sea coast | Interlinkage of Ocean-sea ice-material circulation ecosystem | NAKAMURA, T
of Hokkaido Island around Shiretoko, the Sea of Okhotsk Institute of Low Temperature
Science, Hokkaido Univ
KH-21-2 1202117~ | BHAEZESEESKLV |RIEDNAZAVWCEB EREICHIIDDFFEAKE | RRAZATUBERER
1.20(14) mBhSTiBSE DKFERBELMEE (Ocean-DNA 7OV I IR BK | AH BE
UJ4UEY BT — MG EICRIT SR
Nansei Islands and | Study of horizontal and vertical distribution structure of An-| KIMURA, S
Nankai Trough waters guillid fishes in the upper Kuroshio region using environmental | AORI, The University of Tokyo
DNA(Ocean-DNA project) and study on the tectonic structure
of the Philippine Sea Plate
KH-21-3 |2021.1.23~ G hSTEBE LY |8 S TEERRCHII B F MIRB AR S B A B LU | EREIMTESIHEA
2.8(17) BiEa PITEY A=V EELEBADICH DR FiELEBIC S | KT 3
|3% I0DP $ZH|t RODIRES
Southern part of Okina- | Marine and earth science surveys in the southern part of the | OTSUBO, M
wa Trough and Danjo | Okinawa Trough and preliminary survey conducted in the north- | National Institute of Advanced
Basin ern East China Sea for IODP proposal to understand the history | Industrial Science and Tech-
of the Asian monsoon system nology
KH-21-1 |2021.2.13 ~ | BB ERE R -pH EV Y — 70— KDEHFE— RKD | RRAZKRSUSFRFAR
2.25(13) TR - B - BURIBEDIFRK ) ZEARER
Kuroshio recirculation | Study of formation, advection, and dissipation processes of | OKA, E

region

Subtropical Mode Water using profiling floats with oxygen and
pH sensors

AORI, The University of Tokyo

2021

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

93



HEFIAHZZEE | COOPERATIVE RESEARCH ACTIVITIES

2020FEICKES O [& 2§ h] HIRME

fimRE | HARg (B%0) B H ffzEE EHERRE
Cruise No | Period (Days) Research Area Title of Research Chief Researcher
YK20-145 | 2020.10.9 | R4t TFARY BNIUDSERD T I -S54 ATDAFFT | RRAFASUBERAMN
~10.16(8) L—hE{EEBEDRERA ~88, YU MUEES, |EF ok
BKEBIDRRENTIEFEZBIEL T~
Off Tohoku region Weakening and modification of Pacific plate by Petit-spot mag- | AKIZAWA, N
matism at outer rise ~ For comprehensive understanding of | AORI, The University of Tokyo
lava, mantle xenolith, and hydrothermal alteration ~
YK20-155 | 2020.10.18 | S+ SRR A BHRMAO—RAY Yy TARY MELH TOBRLFEL | RRKF R
~10.22(8) B - AltbDREIESER AR BIRE
Southeastern off Boso | Long-term broadband seismic and geodetic observation study in | SHIOBARA, H
Peninsula a slow slip event source region off Boso Earthquake Research Institute,
The University of Tokyo
YK20-188 | 2020.10.24 | Y RXA LU Z Y (M | FBR NSV AT+ —LMED SRDEFMREET | B LRRTEFIBERE
~11.7005) |E#ER) Ot RADEEZEE) : Y RXALUFY INR RE
Mado Megamullion, Shi- | MOWALL OHARA, Y
koku Basin Temporal change of oceanic crustal accretion process as re- | Hydrographic and Oceano-
vealed through backarc basin transform fault:Mado Megamullion | graphic Department of the
MOWALL Japan Coast Guard

2020FEICEES A [HLvhv] RS

12.11(11)

Nankai Trough

BEOHEZREUCREEBN S TEBERE

Geophysical exploration for imaging pore-water distribution and
hydraulic permeability around active faults in the Nankai Trough

fERE | HAR (B%0) B RAEE EFEMRE
Cruise No | Period (Days) Research Area Title of Research Chief Researcher
KR20-138 | 2020.12.1 ~ | @B ~S5 T BERENERIOERKDMOBEHEMBDEKYE - | RERIAXZAZ L amiE

ZHRE

BB BE

GOTO, T

Graduate School of Sci-
ence,University of Hyogo
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HEFIARZ;EE | COOPERATIVE RESEARCH ACTIVITIES

2020 FEEHFEME (KR HEMEARFIA) —&

MRES RS MERRE ﬁf'flgggj\% SIMAK
=4 B
Type of Research Title of Research Principal Researcher AORI Number of
Participants Participants
E3E OEET—FEBEETIVOBESICLDIEDR | Ak K# ik B4
BIEOHE - E I BB A
Q@ERERBRETILOBEENRD T —FBET o
Specific Themed @ Studies of cloud processes with a synergistic use of | GOTO, D SATOH, M
Cooperative Research | satellite data and numerical modeling National Institute for Environmental
@ Development and data analysis of Nonhydrostatic Ico- | Studies
sahedral Atmospheric Model
EME SREREETIVORENRD T — 5B LK HHA ik 15
EILA .
Specific Themed Development and data analysis of Nonhydrostatic Icosa- | YASUNAGA,K SATOH, M
Cooperative Research | hedral Atmospheric Model University of Toyama
EM3E BEETIVESIFDYTI VY RRRONSX— | BES B2 TIAE B
1t RRAZAXZREZRIFAER
Specific Themed Parameterization for oceanic subgrid scale phenomena HIBIYA, T HASUMI, H 5
Cooperative Research Graduate School of Science, the
University of Tokyo
EMRR ERBERJETIVRUESESIRETIVOM | A #E i K EF
£ [RT T HREBHUE T FREF
Specific Themed Development of a high-resolution atmospheric model and | SAKAMOTO,M KIMOTO, M 8
Cooperative Research | a domain-type climate model Meteorological Agency Section of
Numerical Weather Prediction
HEMRE BET—SCHBEETIVOBEFRBICLDRER | K18 B SHER—
RO BERBAY 5
Specific Themed Analysis of greenhouse gas concentrations by synergy of | OHASHI, K IMASU, R
Cooperative Research | satellite data and numerical simulation model. Kagoshima University
BER LBRERRETILOBRRY T— IR WEH T {E M
EMRREREENBEREH
B a4
Specific Themed Development and data analysis of Nonhydrostatic Icosa- | NASUNO, T SATOH, M
Cooperative Research | hedral Atmospheric Model Japan Agency For Marine-Earth
Science And Technology
ERRR HFEFRBERETIVOBELLLE FhEF T2 _ PIA BR
JRTRRIZFR 5
Specific Themed Intercomparison of world ocean general circulation models | NAKANO, H HASUMI, H
Cooperative Research Meteorological Research Institute
HEMR HEFMADODETIVRES LURES S 1 | FX K- i
L—yav AR R RS
Specific Themed Model development and simulation for paleoceanography | SHIGEMITSU, M OKA, A 2
Cooperative Research Japan Agency For Marine-Earth
Science And Technology
— Rz bsE by FUMIKDBFYZa2L—23Y Bl EFE ~ FalE8 #F
EBERREER Z T P
Cooperative Research | Development of ocean simulation with focus on the Totten | NAKAYAMA, Y ABE, A
Ice Shelf Hokkaido University
— R b3E SIRZBFAOFERMEERICET D/EFAE | B F&@ TIAE B
BREFILOBEREIE BFRRRFEE
Cooperative Research | Development of physical parameterizations and an eddy- | TATEBE, H HASUMI, H 5
permitting configuration for a global OGCM Japan Agency For Marine-Earth
Science And Technology
— M5 ERGEFIEAVCE  BEFIOBMEEEE £ B i EM
f& ILBEAF AR REL TR 4
Cooperative Research | Development of a lightning model coupled with cloud re- | SATO, Y SATOH, M
solving models Hokkaido University
—RRERR T=JIIU—ATORMBREKEKICETDE | KE BB _ PIA BR
FTILEBRADREHRE BB KA BRI 2R 3
Cooperative Research | Integrated study of modelling and observation on Antarctic | OSHIMA, K HASUMI, H
bottom water formation off Cape Darnley Hokkaido University
—RRESR [R-JURVZ2L—Y 3V ZRAVCRERER | @L B TEER M
SOXAN=XLICET DR SRDKLZFAE 3
Cooperative Research | Mechanisms of planetary-scale meteorological and clima- | KAMIYAMA, T WATANABE, M
tological phenomena and their simulations Ochanomizu University
—RgAE BFBHRBREICREY A RE 2SS TEER M
RRAZKRZREZRARE
Cooperative Research | A study on the oceanic reemergence mechanism TOZUKA, T WATANABE, M 3

Graduate School of Science, the
University of Tokyo
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HEFIAHZZEE | COOPERATIVE RESEARCH ACTIVITIES

ocean circulation - lower trophic level ecosystem coupled
models.

Atmosphere and Ocean Research
Institute, The University of Tokyo

MRES RS MERRE ﬁf'flgggj\% SIMAK
=4 B
Type of Research Title of Research Principal Researcher AORI Number of
Participants Participants
— Rz b3E NICAM KU MIROC EF )L Z AWt IR 2 | B [l {EBE Ef
A[OYEEEREUREE DR RIEKXZAZREZMAERR | EF
Cooperative Research | Study of the material transport and climate change of | KURODA, A SATOH, M 9
Earth and planetary atmosphere using NICAM and MI- | Tohoku University ABE, A
ROC models
—RRERR AE-—FEBTFHICOSIIIMBEELERRIC | FEFE _ PIA BR
B9 D HIERTRR RRRKZRIUBFIRFM
Cooperative Research | Numerical studies on the physical field and ecosystems in | ITO, S HASUMI, H 2
shelf-offshore transition zones Atmosphere and Ocean Research
Institute, The University of Tokyo
—RgAEE HERBEARJABRONZ 7S B ~ e 145
NMNKRZISRSIZ AR AR
Cooperative Research | Dynamics of general circulation of planetary middle atmo- | YAMAMOTO, M SATOH, M 3
sphere Research Institute for Applied Me-
chanics, Kyushu University
—hgbsE SURETIV - EIREBBET IV ZRAVCRTEAT | =8 485 TEER HEE
i RRRZRZREZZRIAER
Cooperative Research | Research on the atmosphere in the tropics using a climate | MIURA, H WATANABE, M S
model and a global cloud-resolving model Graduate School of Science, the
University of Tokyo
— R b 3E BETF—YERICLDERRRINZHECAIT | /X & £ 1B
— — rom =
EAKETIVHERAR EIREWER
Cooperative Research | Study on the global atmospheric model for the satellite- | YASHIRO, H SATOH, M 5
based GHG emission estimation National Institute for Environmental
Studies
—RRERR BmERKL-JEBIFESERRAZESGD | BH B 2 &
BIEBEXKVATLDSA TYAIIVICEATHME | EIURFERZREIZHRE
Cooperative Research | A study on the life cycle of precipitation systems by a | HAMADA, A TAKAYABU, Y 2
combined use of spaceborne precipitation radar and geo- | University of Toyama
stationary satellite infrared observations
— MR MEHINZBEORD DR AF —LOEE - B | B0 £R ) SR BRAER
Eik REBFRZZMARER
Cooperative Research | Development of a high-speed and accurate radiation | SEKIGUCHI, M SUZUKI, K 1
scheme for radiation budget calculation Faculty of Marine Technology, To-
kyo University of Marine Science
and Technology
—hgbEE EEIREARDEHRIFNFEET IV NICAM T | EA fE3A e 145
K BfRRE REPEEKRT &
Cooperative Research | Investigation of Venus atmospheric dynamics using | TAKAGI, M SATOH, M
NICAM Kyoto Sangyo University
— R b3E EREBBRETIT I ZRAVCRFTEEDO | fE & ik 1
AR BRKXE BZFY
Cooperative Research | Data analysis on the tropical cloud activities with the | NISHI, N SATOH, M 3
global cloud resolving model data Faculty of Science, Fukuoka Uni-
versity
—RRERR PITPEVA=VBKOPRECLBEKER | BB F TEER AIE
Iy —> DR RREILKZE
Cooperative Research | A relationship between future changes of the Asian mon- | TAKAHASHI, H WATANABE, M 3
soon precipitation and spatial pattern of sea surface tem- | Tokyo Metropolitan University
perature
—RRERSR BEFCOIDER - KB - 85X - ESICRAY | ZH—B _ PIA BR
DHUERRR RRKZRRUBFRFM
Cooperative Research | Numerical study on ocean circulation and formation, | YASUDA, | HASUMI, H 5
transport and mixing of water-masses Atmosphere and Ocean Research
Institute, The University of Tokyo
— R RERBLEERET I EAVTIREE DS | 1BEH B A 58
FERBRICSZIDIREDTE LmERE
tEERRE 5 — 2
Cooperative Research | Estimation of impacts of climate change on oceanic eco- | MASUDA, Y OKA, A
systems using a next-generation ecosystem model Hokkaido University
—RRERR BEFER-BEXREBRESETNEZAVCRE | FHEE—- _ PIA BR
L RRIBSOLEERAR RRKZAXTEFARR
Cooperative Research | Comparative study on fish habitat environments using | ITOH, S HASUMI, H 4
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HRED

Type of Research

HRRERTT

Title of Research

mRERE

Principal Researcher

SRV AT LR
BHHYE
AORI
Participants

SAL

Number of
Participants

— Rz b3E IEEHEEEETIVONALLE OGCM £V — | i FRIE TIAE B
= s —
LURISEER RRAZARRUBHMRZA
Cooperative Research | Development of a multi-scale ocean modeling system | MATSUMURA, Y HASUMI, H 4
with a non-hydrostatic dynamical core Atmosphere and Ocean Research
Institute, The University of Tokyo
—RRERR BEETINZRAVWER7IT7ATBROZE S| P = - TEER AIE
ZORRA RRAPERBZERMARE
VEy— a
Cooperative Research | Numerical study on the atmospheric circulation over East | NAKAMURA, H WATANABE, M
Asia Research Center for Advanced Sci-
ence and Technology, The Univer-
sity of Tokyo
— R b3E RBARV—I -2 RBREBETTIVZEH | EE R =2 &
HICAVWCHBRR[KEROE BB E DR RRRZRZREZZRMER | A BE
Cooperative Research | A study on hierarchical structure of the middle atmosphere | SATO, K TAKAYABU, Y 3
general circulation by a combination of a mesosphere- | Graduate School of Science, the | HASUMI, H
stratosphere-troposphere radar and a high-resolution | University of Tokyo
global model.
—RRERSR RIBEVIVFRT—IVEECH T DHBENHAR |EL4K =E =% &
EBXE TE ER
AEPRIEZR R 6
Cooperative Research | Numerical research on multi-scale variability of atmo-| SASAKI, K TAKAYABU, Y
sphere and ocean Hokkaido University HASUMI, H
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2020 FEFREEMA—R

fifss . ARBFRER —— 7o
15 wRilEE HENE RRERE RRELH
Category Principal Researcher (Affiliation) AORI Researcher Title of Research Total Number
of Researchers
EHESE no 1&n BKETIVAZINSA—F LT DEE - B - 2\
= = I =; =
[ | RRESRHARAM BEEOETS a
TOYODA, T KAWAGUCHI, Y Optimization of dynamic parameters of sea ice models based on
Meteorological Research Institute integrated observational, theoretical and numerical approach
HE —% B EXEH EER7VTABRBICHIIIEREZRHEBROE
[ |RERRAZRAS T 5
SHOJI, K SHIRAI, K Paleoenvironmental changes and adaptation strategies of
National Museum of Ethnology maritime community in the prehistoric Andean coast.
LM @\ faH S BARBRERAD MEOXREMES] CRIFTHZED
HBRZRM A ZRKE fi#BA
I YAMADA, Y FUKUDA, H Investigation of the effects of environmental parameters on the 2
The Okinawa Institute of Science and bacterial surface roughness in seawater
Technology Graduate University
HMA FfE ML thER R 14 Z AV KEUERED BB 2 I DHEE D
EERFRERKERFIRTR
I MATSUDA, A YOKOYAMA, Y Estimation of migration routes of baleen whales by using 5
Faculty of Fisheries Sciences, Hokkaido carbon-14
University
s 1 ~ R = REABRDHRELDEEICSIIDFHEKDHER
LB ER AR ER Z AT Hx XE EXRREEZT IV —LFREICRCTHE
I NAKAMURA, T FUJIO, S Effects of East Sakhalin Current on sea ice and spring bloom 4
Institute of Low Temperature Science, | YANAGIMOTO, D | around the Shiretoko area
Hokkaido University
BE TE #H 559 RERMEICHIDAE(C A& BT FZE Rk
RRAZAXZREZRIFAR i
I UMATANI, C KANDA, S Establishment of immortalized cell-line and genetic tool for 3
Graduate School of Science, The cartilaginous fish studies
University of Tokyo
S f# B EZ eDNA 10 D-loop /\T O A THh SRDEF %=
ERATAYREZESRPHRR BENCHTT DT HER
I YOSHITAKE, K HAMASAKI, K Development of a method for comprehensive estimation of fish 2
Laboratory of Aquatic Molecular Biology populations from D-loop haplotypes in eDNA
and Biotechnology, The University of
Tokyo
A E 2 Bt SEINCBED DNA BEIAT Y1 DY DERH
KEMR - BEKE SRREDZEE)
I SAKAMOTO, T SHINZATO, C Revealing the temporal variation of genetic diversity of 3
Japan Fisheries Research and Japanese sardine using DNA from historical scale samples
Education Agency
RER T B EXEA BHESSURERRDSTENICHEPTSF vRIV
[ |EEARERRRE oy NIy IDERE 3
ITO, M SHIRAI, K The comprehensive study of the ecology of channel catfish
Faculty of Life Sciences, Toyo University from individual and environmental information
BERE _ 1L thE WEFADOHBREZLICEDKMEEEEBEDT
RIEKRFZKERZERAZTPR i
I ISHIZAWA, T YOKOYAMA, Y Paleoearthquake record inferred from sedimentation rate 6
International Research Institute of changes in a tectonic graben
Disaster Science, Tohoku University
IR —& EBSE FAREFANCBIFTDRIEOZDERM L IRKFDER
4,
RIRKZERE B | DEEER
I TACHIHARA, K HYODO, S Diversity of fish fauna and ecological role of brackish waters in 2
Faculty of Science, University of the the Urauchi River, Iriomote Island
Ryukyus
DNEk 2B TEE EAMEYORDOBRUEORN TV VOMBNRRE
RRAZAZRAEE AR R HEaERREA
I KATO, H YOSHIZAWA, S Exploration and characterization of enzyme rhodopsins in 2
Graduate School of Arts and Sciences, marine microorganisms
The University of Tokyo
3= )= HEIL thE ERFNBHOEREMA  BENSHEEFTTDA
FRERKFIRFER FERERDEE
I FUJITA, K YOKOYAMA, Y Paleoenvironmenal studies of subtropical inner bay systems: 3
Faculty of Science, University of the coastal ecosystems from Past to Present
Ryukyus
I — g EREM7R OB EERMR
I---General theme 1II---Specified theme
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2020 FEICHAESN/MARS  HitX

A #E HA

Period

MAESTBH
Title of Meeting

BIAH

Number of
Participants

aveE—7F+—
Convenor

2020.
10.16

FA4MOBHBEIZI+—5L-ZERO

The 4th Underwater Technology Forum - ZERO

306

RRAZ

& E R A
ERE

MAKI, T

Institute of Industrial Science, The University
of Tokyo

2020.
11.13

INAFZRSUE—YavERRE —ELFHSHRRIEET-

Biomineralization and Calcification - from gene to global environment

111

EEE BRI ST PR
B 1B R 22 ARPT
5 1L

NAKASHIMA, R
National Institute of Advanced Industrial
Science and Technology

2020.
11.30

EXFFICBITDEERRDKEPEDRE

The role of water and material from land in the North Pacific

14

SURET UV I HRAE
BEVATLETUVIRADEH
TIE BR

HASUMI, H
AORI, The University of Tokyo

2021.
2.12

BRBICBIIDRBEEEYDHESBEEL

Larval dispersion and evolution of hadal benthic organisms

31

RRAZ
RERA BRI MNP ZH R
NS XA
KOJIMA, S

Graduate School of Frontier Sciences, The
University of Tokyo

2021.
3.3-3.4

E’ggﬁ%ﬂﬁ%fi?x@%ﬁﬁﬁﬁ BT AFTEZIXADEBANDRIIE
A

New insight of Ryukyu Arc Dynamics

232

EELME SRR

KIF

OTSUBO, M

National Institute of Advanced Industrial
Science and Technology

2021.
3.11-3.12

BEYURIYVL-BERTHELESR 100 F2830C-

Tornado Symposium: In Commemoration of Centennial Anniversary of Dr.
Tetsuya Theodore Fujita

278

iy bl ]|
BEAINEZDEH
WE R

NIINO, H
AORI, The University of Tokyo

2021.
3.16

KLy IICLDEGHLHRIRDRAR

Frontier of rock sampling by dredge system

25

BEFERIZERPT
BE IR IR B ) 5
ME fo5e

AKIZAWA, N
AORI, The University of Tokyo

2021.
3.20

BREMAER

Seabird Conference

68

BATRFRA
E15F R

SHIRAI, M
Central Research Institute of Electric Power
Industry

2021.
3.23-3.24

METR - BAIAZRAVCEFEYIRIEZAROHELHUVE
FIC@EIFT

Promotion and new step for GEOTRACES-Japan

121

BE(LFERPT
EFEREESE

IV TT

OBATA, H

AORI, The University of Tokyo

2021.
3.27

A#itt GSSP RBECAIFcBRDEDHRBRAE DO HEH

Efforts of Japanese Paleo-researcher to Anthropocene GSSP

58

BRAY
ARERERMZMAEYS—
m=Fs
KUWAE, M

Center for Marine Environmental Studies,
Ehime University

2021
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HEFIAHZZEE | COOPERATIVE RESEARCH ACTIVITIES

2020 EICFRESN-MAE S  EFAFEBEMA L 52—

B B MAESTBH SIAH dveE—7F+—
Period Title of Meeting Number of Convenor
Participants
2020. [IRRER - [UREHORRAICH I D RLAE/EREOEER Y REAZF
1214 AZREBZHER
g5 |G EE
Coupling Processes in Weather Phenomena and Climate Variability SAKAZAKI, T
Graduate School of Science, Kyoto
University
2020. B/ HEEREONFBREREEZORENIGA BB IRERPT
12.15 RIBENRE D FF
131 | #Md &IE

Dynamics of Kuroshio/Oyashio extensions and their interdisciplinary applications

MATSUMURA, Y
AORI, The University of Tokyo
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HEEE |

2020FEE LY

fifzeF Eaorg ki E e dyY EFIBEEHE
Graduate School | Department /Division Student Title of thesis Supervisor
AR B RURET IV ZAVCERORSEHIRFICKD TRIVF—INX | #5K @KREB
BESSHO, Akihiko | Z{L DS SUZUKI, K
& glK Mechanisms of coupling between ENSO and seasonal | JE&8 Hi&
FUKUDA, Yoshihiro | cycle in relevance to the tropical Pacific precipitation vari- | WATANABE, M
ability
®BEEX R7 I 7 ORIRFE KT DR ET ERAT LBk 1E
GOTO, Yuta Statistical analysis of "senjo-kousuitai" in East Asia SATOH, M
A0 Bt An initiation process of TD-type disturbances under the | &%k #&
HAMAGUCHI, Yuya | influence of upper-level troughs TAKAYABU, Y
BARELRE | LEXFFICRSN2=BHO+FEREIZFHOMAEHICET | ZH —B
HAMAMOTO, Masaki | B %S YASUDA, |
Three phase-locked variations observed in the North Pacific inter-
decadal variability
[FH 88 FARKRERICBIFTIAR[EBEDREICDOVTDKEKET | FIER #F
HARADA, Kaho | JLEfZE ABE-OUCHI, A
& KD M IS BFEKEHCBIFDRIGHZEN U AKUBHF | 575 EM
HIROTA, Kazuya | {8 E{EFDEZ) YOSHIMORI, M
The Role of Air-Sea Interaction through Surface Wind Stress in
Abrupt Tropical Precipitation Changes during the Glacial Period
i R BEDOES LUBENDEFEICET ITURK DT Bk 1E3
IKEHATA, Kohsuke | Climatology of Tropical Cyclone Seeds and Survival Rates to Tropi- | SATOH, M
cal Storms
=iy RREEDMERMAL ZRAVWCHHFH XY ZF VRS EHK | RR B
KOCHI, Takeru | [CHIFD I BDORE Y1) B KURODA, J
P9 X OFObBSHNERAT — 5 ZBAVcBFHHRKDEEEBESL | 58 &
Ry | MOMMA, Takahio | (OSYREZAL £ FRIFHICOVTOMR TAKAYABU, Y
Earth and KI§ 503 BEVYRTIT7RBANORBHETOCADGHW: Iy IS | LLO RE
Planetary OHSHIMA, Chihiro | EH A D AL EREEDRE-FEHHEL SO7 JO—F YAMAGUCHI, A
Sci — N — & — 4 b EQU | M [}
clence (B4R R | AT — EIRE SR B BREER RAB S DR & S | R —BB
SASAKI, Yusuke | ZhEgi% D ST YASUDA, |
Staircase-detection and estimate of vertical heat transport in the
diffusive-convection-favorable region in the Southern Ocean
N &H SRERBRETIVEBRVCI7ZOVIL - EHEEEROHR #HAK f2AEB
REKXFAF®R | SHIDA, Junya SUZUKI, K
Graduate School | EEZ R - S —— - - N
of the University | Science BK thE FKRZ BT DS DRERFFENECHEIT e FEin-si- | #1L th8
of Tokyo SHIMIZU, Yusuke | tu 14CHHHZEB ORI YOKOYAMA, Y
A new in-situ 14C extraction system for surface exposure dating to
reconstruct the past Antarctic ice sheets
®*BER Development of a new method for stable carbon isotope | )| |1E #&5
SUN, Yuchen measurement of individual amino acids and its potential | KAWAHATA, H
application on marine food-web study.
®E BERBET U5—SA XICRIET DEMEBORH A EF
SUN, Yue Characteristics of normal faults developing in the outer rise of the | PARK, J O
Japan Trench
A #37 RARMETRRIDBICHEIDE BIEFENMIECE TS | FE BEX
YAMAMOTO, Koryu | R4 HIERZS IGA, K
An analytic study on sustained vortices near the westerlies regard-
ing cyclonic-anticyclonic asymmetry
= Chronostratigraphy, Cyclostratigraphy and Paleoenviron- | £ #—ER
YOSHIOKA, Jumpei | mental Evolution of the Miocene Siliceous Sediments in | KURODA, J
the Japan Sea based on Mineralogical and Elemental
Analyses
A R The link between volcanism and tectonics at back-arc rift- | ;& #F
ZHOU, Jinyu ing stage: analysis of three volcanic areas in the southern | OKINO, K
Okinawa Trough
HE BE BEXT7OVOBEEKENSBED I EOREBERXNZIL | EEBEE
ABURATANI, Naotaka HYODO, S
Bl P B FEADAZEZRRE U FBE(E XA =X LD #H 55
FUKUDA, Ayaka KANDA, S
T & L—Y—10051 0y aViEZRAVCREREEREE EBE S
HORIE, Takashi | [CHIFP D ERENTEGFRETOT 71UV T HYODO, S
3] s N " . N
LM HE B ANISHAREREICH I DMBREFR ORI L | B 28
g‘;g’fg’“ INOUE, Karin | 5P ODfiREH KANO, Y
I A% FEMBRONYYIZHORESLICET DHR 1FEF 2R
NAKATA, Aki KANO, Y
kLT FSUXCHBITZPEMFREMRTOARKRILEVEROMAE | EEE
SAITO, Momoko HYODO, S
TEEA ST YO, OO RUAYDS /LT RSNPEAVCRE | R Hth
TSUCHIYA, Kajin | FEEESICBI1F D EEIEERT SHINZATO, C
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558 | EDUCATIONAL ACTIVITIES

fifzeH Ehorg ki Ep &LtV EFIBEEHE
Graduate School | Department /Division Student Title of thesis Supervisor
fg & Taxonomic re-examination of the copepods Metridia lucens | ZH
CHEN, Fang and M. pacifica in the North Pacific TSUDA, A
d—¥a Y27 | Y4 (Oncorhynchus keta) DIEH LU REMEZEICHTDKE [RIFEZ
>—45 3= FEICEHIIMA HAMASAKI, K
GHOSH, Subra- | A study on the effects of water temperature on the gut and skin mi-
ta Kumar crobiota of Chum Salmon (Oncorhynchus keta)
HLEF— KIEBICERTIRAEDTEZNAR ) &x
INOUE, Ryoichi KITAGAWA, T
AR BAREA JOXJOERAOWREDORZEBEICET WA N &x
KUBO, Keitaro KITAGAWA, T
Tk Bt MtDNAEFEREBNZERD SRICBREBICEIFDTr Y Y+17 | aH BF
Eyanny | KEspRy (<UD0.Seka | OKMHEE IWATA, ¥
Agricultural and | Aquatic dal) ¥ TYNUADDREITE EHBF
Life Sciences Bioscience NAKAYAMA, Arata | ~ M) BB HOFK T DRHLEV T IV~ IWATA, Y
LB A SEEERED S O VerrucomicrobiaP B D EEE & 5/ LRI Hig EZ
NOMURA, Hiroto HAMASAKI, K
B BEE MEZEO7 Y EZICOI2REHEDOBREHICEHATIMAE |[FHIIEL
SHIGEMOTO, Ryusei KITAGAWA, T
A & FRERA A XFF RUDERRAEEIERICET MR £ X
YAMAMOTO, Sei SATO, K
Ee REBEATFCOIDRREE Y DIREEHX SR =ik A
?iﬁfiﬁﬁ YE, Sheng Z:;ttie(:ril ggsfr:tpzr;?figttoeggaa;ion of particulate organic matter in the | SAITO, H
of the University HH R BEATERMFLEZRWCZ R YD FRAREADORRER | AN BE
of Tokyo YOSHIDA, Takumi | {£|CBE T BFHZR KIMURA, S
ik B FBNSTHBY IV ICERINCBER4ANFEEOEMBEIIK | LUK R
GOTO, Ryoya FZE YAMAZAKI, T
H e REBIONICKDAMREATLFOEBRIBHTES £WR | LK &
INOUE, Kosuke | Y5/ % 1 hDE RIS RS E~ D& Z5Tf YAMAZAKI, T
UNCE FRIRIT DINICKDBEHEBRYPOMEANT SDEE = F—HB
KOJIMA, Risa ASHI, J
\ = =ER Paleomagnetism of a sediment core taken from the On- | L& &7
BAREZ LI, Jiaxi tong-Java Plateau: for better understanding of the role of | YAMAZAKI, T
E‘aﬂ)fa' al biogenic magnetite in geomagnetic paleointensity recording
nvironmenta N [ —_— s N o
BRI BIRRIS | Studies =8 R BEEBYPFOLERRFZDSEERAERRENZRHV | E F—H
Fror(‘ntier Sciences MIURA, lo REET PRI EIL A m DI R B EHEE ASHI, J
JEH BAEA OFEbhB8SEAVIBERTEDEZTIV—LDEBERR | IV F=4E
SAKAI, Asuto E=10S| KOMATSU, K
BREA BERFICBIIZBKPOFLEALRERBSCBERBIZED | VE T
SAKURAGI, Fumito | fi#RR OBATA, H
LA i BYTINFU LY DRGHIEFHITRR IS XA
YAMAMURA, Hideo KOJIMA, S
SimEREE | BREBE FEXT HitgERB DR ST IECE T DLEREEFHIAR 2H A
Department SEIKE, Yoshie TSUDA, A
of Integrated
Biosciences
102 [ AESAT | QBN GBAT==" " 2021




558 | EDUCATIONAL ACTIVITIES

2020F E iR

#FEFEL
[3iEst s Ehorg ko2 Epvacb g I FrBEERE
Graduate School | Department /Division Student Title of thesis Supervisor
Fh I9%Y | BAMIERICED EEMRE FERY Y MULICHEIIDK | )IE S
EOM, Jiwon —= 0 HEERICE T B KAWAHATA, H
Study on fluid-rock interactions in oceanic crust and upper mantle
using isotope geochemistry
FBEEBEA HIREE - BEABIFNAEICKDEATEE N ATEDOHIR | #EIL thH
FUKUYO, Naoto | I5{85T YOKOYAMA, Y
Paleoenvironmental reconstruction using geochemical and rock
HIRERERIF magnetic analyses for carbonates obtained from the Kingdom of
Earth and Tonga, South Pacific
Planetary EHEA TV Ve KRET DR R g #EE
B2R Science KAJITA, Hiroto | —8 R - MBI S R EADBEA— KAWAHATA, H
Science The advancement of alkenone paleothermometry: applications to
coastal, lake, and subaerially exposed sediments
A1 % BE - HHARBICEDKRERFAREZERVEGKBREBIBED | )IIE 5
MAEDA, Ayumi = KAWAHATA, H
Reassessment of paleotemperature proxies using modern
foraminifera based on the specimens derived from controlled
laboratory culture and field surveys
R AH HE DREMBRENS U ADOERERICHITDHERNEBICET | EE S
B ‘7‘| HONDA, Yuki | % HYODO, S
Sg;géza Nutrient absorption in the developing embryo of oviparous cloudy
catshark, Scyliorhinus torazame
N =t A study on geographical characteristics of respiratory | (P #—
RRKEXERR GUO, Chenying | metabolism of chub mackerel (Scomber japonicus) and its | 1ITO, S
foatﬂuabe SChQ?l e gt e s - effect on early life history based on modelling approaches
o) e University | B D = 3! — N o L s N R
of Tokyo RELEINT | NBEIRS  opw LEERERT A XTI DT X ORBEDIC B BBREOHR | K8 B
Life Sciences Bioscience IMASEKI, ltaru Studies on the kidney function in environmental adaptation of | HYODO, S
euryhaline bull shark, Carcharhinus leucas
I BF Dynamics in phytoplankton growth and grazing mortality in | 255 =08
JIANG, Siyu oligotrophic North Pacific and Eastern Indian Ocean SAITO, H
TIRX3J)\)U ¥ 7| Study of deep fluids near subduction zones using helium | J\Vill 7¢
LY JLNVHR | isotopes OBATA, H
ESCOBAR, Ma
Teresa Lumantas
TIE HES Studies on the estimation of water temperature experienced during | K4t {E
HANE, Yulina the larval stage of Pacific bluefin tuna Thunnus orientalis using | KIMURA, S
SIMS oxygen isotope analysis of otoliths
I SIMSIC KD ERERRERIGLITZRAV IO IOF
SRR | RHDRBKRORTICHET DI
L = atura [ — = = — N P
Frontier Sciences | Environmental A tHE =RTHEREERZEAVCEBEREICSII2AREERM | & F—H0
Studies NAKAMURA, Yuki | R D D& EFRT ASHI, J
—BEBOC0RFEICOIEB T EERDEFI—
A I\AS E | Targeted mutagenesis of the CYP1A gene in Javanese | H.E [Li#
T4 JLAZ medaka, Oryzias javanicus, to understand the metabolism | INOUE, K
SUHAILA Binti Rusni | of organic pollutants
&= B Paleointensity of the geomagnetic field around 30 million | L& £/
YOSHIMURA, Yutaka | years ago estimated from volcanic rocks of the Afro-| YAMAZAKI, T
Arabian Large lgneous Province

2021
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THE | BUDGET

2020 FEFHE

Budget (FY2020)

o]

Total Amount

- ARFEEESF (RBEHEAGBEZIR)

Management Expenses Grants (Expenses except personnel expenses)

— I
External Funds

KEEEE FSIZ=EE B ———— HEMRRE
6#&6,0267M(32.5%) 5,0005H@25%) 2,1355M(1.0%) 3,3305M(1.6%)
Expenses for Expenses for Endowment for Funds for

University Management Future Society Initiative Research Joint Research

l

Total Amount 20{53,4525M

HeER(LRE REMRE@SE ZEEMRE ZDfthiHBNE
14,303 5M(7.0%) 4E2,8587FM(21.1%) 4E2,228HM(20.8%) 2&7,5725M(13.6%)
Expenses for Grants-in-Aid for Funds for Other Grants
Special Education and Research Scientific Research Contract Research
AR The details

HaemibieEs

4,5005H

Expenses for

Special Education and Research
HEBERERERESD (REHEFA - HEXMES)
9,803 5H

Expenses for
Cooperative Research Activities

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

R TARIER 3T BFMHE —— TRFUEENIR Y —324E e
7.930%5H(18.5%) 1,508 A (3.5%) 286 A (0.7%) 1,637 AM(3.7%)
Grant-in-aid for Grant-in-aid for Grant-in-aid for Grant-in-aid for Challenging
Scientific Research on Young Scientists Research Activity Start-up Research

innovative Areas

FHEMAEMEIEAR  The details of Grants-in-Aid for Scientific Research 4{52,8585M

I

BB 4[ IR S RRHE J ERHRIR IR E & J LR

2186,33875M(61.5%) 2,390 M(5.6%) 2,7957M(6.5%) 387M(0.1%)
Grant-in-aid for Grant-in-aid for Fund for the Promotion of Encouragement of
Scientific Research JSPS Fellows Joint International Research ~ Scientists

MABREOBEIR. NEE2MEMBBAAL TV, BE2DBENEEHIBTLE 100%EE5EVEENHIET,
As the numbers in the composition ratio are rounded off to one decimal place, the total(s) does(do) not necessarily add up to 100%.
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7R 3#& | PUBLICATION LIST CONTENTS

2020 Climate Science

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

Living Marine Resources

Multiple Field Marine Science
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AR ZE#E | PUBLICATION LIST 2020

Climate Science (R X7 LK F)

Brierley C.M., Zhao A., Harrison S.P., Braconnot P., Williams C.J.R., Thornalley D.J.R., Shi X., Peterschmitt J.-Y., Ohgaito R.,
Kaufman D.S., Kageyama M., Hargreaves J.C., Erb M.P., Emile-Geay J., D'Agostino R., Chandan D., Carré M., Bartlein
P.J., Zheng W., Zhang Z., Zhang Q., Yang H., Volodin E.M., Tomas R.A., Routson C., Peltier W.R., Otto-Bliesner B.,
Morozova P.A., McKay N.P., Lohmann G., Legrande A.N., Guo C., Cao J., Brady E., Annan J.D., and Abe-Ouchi A. (2020)
Large-scale features and evaluation of the PMIP4-CMIP6 midHolocene simulations. Climate of the Past, 16, 1847-1872.

Brown J. R., Brierley C.M., An S.-I., Guarino M.-V., Stevenson S., Williams C.J.R., Zhang Q., Zhao A., Abe-Ouchi A., Braconnot P.,
Brady E.C., Chandan D., D'Agostino R., Guo C., LeGrande A.N., Lohmann G., Morozova P.A., Ohgaito R., O'ishi R., Otto-
Bliesner B.L., Peltier W.R., Shi X., Sime L., Volodin E.M., Zhang Z., and Zheng W. (2020) Comparison of past and future
simulations of ENSO in CMIP5/PMIP3 and CMIP6/PMIP4 models. Climate of the Past, 16, 1777-1805.

Chan W.-L. and Abe-Ouchi A. (2020) Pliocene Model Intercomparison Project (PlioMIP2) simulations using the Model for
Interdisciplinary Research on Climate (MIROC4m). Climate of the Past, 16, 1523-1545.

Chiang J.C.H., Herman M.J., Yoshimura K., and Fung LY. (2020) Enriched East Asian oxygen isotope of precipitation indicate
reduced summer seasonality in regional climate and westerlies. Proceedings of the National Academy of Sciences, 117,
14745-14750.

de Nooijer W., Zhang Q., Li Q., Zhang Q., Li X., Zhang Z., Guo C., Nisancioglu K.H., Haywood A.M., Tindall J.C., Hunter S.J.,
Dowsett H.J., Stepanek C., Lohmann G., Otto-Bliesner B.L., Feng R., Sohl L.E., Chandler M. A., Tan N., Contoux C.,
Ramstein G., Baatsen M.L.J., von der Heydt A.S., Chandan D., Peltier W.R., Abe-Ouchi A., Chan W.-L., Kamae Y., and
Brierley C.M. (2020) Evaluation of Arctic warming in mid-Pliocene climate simulations. Climate of the Past, 16, 2325-2341.

Fonseca R., Temimi M., Thota M.S., Nelli N.R., Weston M.J., Suzuki K., Uchida J., Kumar K.N., Branch O., Wehbe Y., Hosari T.A.,
Shamsi N.A., and Shalaby A. (2020) On the analysis of the performance of WRF and NICAM in a hyperarid environment.
Weather and Forecasting, 35, doi:10.1175/WAF-D-19-0210.1.

Goelzer H., Nowicki S., Payne A., Larour E., Seroussi H., Lipscomb W.H., Gregory J., Abe-Ouchi A., Shepherd A., Simon E.,
Agosta C., Alexander P., Aschwanden A., Barthel A., Calov R., Chambers C., Choi Y., Cuzzone J., Dumas C., Edwards
T., Felikson D., Fettweis X., Golledge N.R., Greve R., Humbert A., Huybrechts P., Le clec'h S., Lee V., Leguy G., Little C.,
Lowry D.P., Morlighem M., Nias I., Quiguet A., Rickamp M., Schlegel N.-J., Slater D.A., Smith R.S., Straneo F., Tarasov L.,
van de Wal R., and van den Broeke M. (2020) The future sea-level contribution of the Greenland ice sheet: a multi-model
ensemble study of ISMIP6. Cryosphere, 14, 3071-3096.

Goto D., Sato Y., Yashiro H., Suzuki K., Oikawa E., Kudo R., Nagao T. M., and Nakajima T. (2020) Global aerosol simulations
using NICAM.16 on a 14km grid spacing for a climate study: improved and remaining issues relative to a lower-resolution
model. Geoscientific Model Development, 13, 3731-3768.

Hasegawa A., Imada Y., Shiogama H., Mori M., Tatebe H., and Watanabe M. (2020) Impact of air-sea coupling on the probability
of occurrence of heat waves in Japan. Progress in Earth and Planetary Science, 7, doi:10.1186/s40645-020-00390-8.

Hatono M. and Yoshimura K. (2020) Development of a global sediment dynamics model. Progress in Earth and Planetary Science, 7,
doi:10.1186/s40645-020-00368-6.

Haywood A.M., Tindall J.C., Dowsett H.J., Dolan A.M., Foley K.M., Hunter S.J., Hill D.J., Chan W.-L., Abe-Ouchi A., Stepanek
C., Lohmann G., Chandan D., Peltier W.R., Tan N., Contoux C., Ramstein G., Li X., Zhang Z., Guo C., Nisancioglu K.H.,
Zhang Q., Li Q., Kamae Y., Chandler M.A., Sohl L.E., Otto-Bliesner B.L., Feng R., Brady E.C., von der Heydt A.S.,
Baatsen M.L.J., and Lunt D.J. (2020) The Pliocene Model Intercomparison Project Phase 2: large-scale climate features
and climate sensitivity. Climate of the Past, 16, 2095-2123.

Hirschi J.J.-M., Barnier B., Boning C., Biastoch A., Blaker A.T., Coward A., Danilov S., Drijfhout S., Getzlaff K., Griffies S.M.,
Hasumi H., Hewitt H., lovino D., Kawasaki T., Kiss A.E., Koldunov N., Marzocchi A., Mecking J.V., Moat B., Molines J.-
M., Myers P.G., Penduff T., Roberts M., Treguier A.-M., Sein D.V., Sidorenko D., Small J., Spence P., Tompson L., Weijer
W., and Xu X. (2020) The Atlantic meridional overturning circulation in high-resolution models. Journal of Geophysical
Research Oceans, 125, doi:10.1029/2019JC015522.

Hotta H., Suzuki K., Goto D., and Lebsock M. (2020) Climate impact of cloud water inhomogeneity through microphysical
processes in a global climate model. Journal of Climate, 33, 5195-5212.

Imada Y., Kawase H., Watanabe M., Arai M., Shiogama H., and Takayabu I. (2020) Advanced risk-based event attribution for
heavy regional rainfall events. npj Climate and Atmospheric Science, 3, doi:10.1038/s41612-020-00141-y.

Jones M.C., Berkelhammer M., Keller K.J., Wooller M.J., and Yoshimura K. (2020) High sensitivity of Bering Sea winter sea ice to
winter insolation and carbon dioxide over the last 5500 years. Science Advances, 6, doi:10.1126/sciadv.aaz9588.

Kataoka T., Tatebe T., Koyama H., Mochizuki T., Ogochi K., Naoe H., Imada Y., Shiogama H., Kimoto M., and Watanabe M. (2020)
Seasonal to decadal predictions With MIROC6: Description and basic evaluation. Journal of Advances in Modeling Earth
Systems, 12, doi:10.1029/2019MS002035.

Kawamoto K., Yamauchi A., Suzuki K., Okamoto H., and Li J. (2020) Effect of dust load on the cloud top ice - water
partitioning over northern middle to high latitudes with CALIPSO products. Geophysical Research Letters, 47,
doi:10.1029/2020GL088030.

Kidd C., Takayabu Y.N., Skofronick-Jackson G., Huffman G.J., Braun S., Kubota T., and Turk J. (2020) The Global Precipitation
Measurement (GPM) mission. In: Levizzani V., Kidd C., Kirschbaum D., Kummerow C., Nakamura K., and Turk F. (eds)
Satellite Precipitation Measurement. Advances in Global Change Research, Vol 67, Springer, 3-23.

Kimura N., Tateyama K., Sato K., Krishfield R.A., and Yamaguchi H. (2020) Unusual drift behaviour of multi-year sea ice in the
Beaufort Sea during summer 2018. Polar Research, 39, doi:10.33265/polarv39.3617.

Kubota T., Aonashi K., Ushio T., Shige S., Takayabu Y.N., Kachi M., Arai Y., Tashima T., Masaki T., Kawamoto N., Mega T.,
Yamamoto M.K., Hamada A., Yamaji M., Liu G., and Oki R. (2020) Global Satellite Mapping of Precipitation (GSMaP)
products in the GPM era. In: Levizzani V., Kidd C., Kirschbaum D., Kummerow C., Nakamura K., and Turk F. (eds) Satellite
Precipitation Measurement. Advances in Global Change Research, Vol 67, Springer, 355-373.
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Latifah A. L., Lestari R. K., Syafarina I., and Yoshimura K. (2020) Sensitivity experiments of rainfall to warm cloud auto-conversion
threshold and relative humidity threshold of cloudiness in RegCM4.6 over the Maritime Continent. Atmosphere-Ocean, 58,
doi:10.1080/07055900.2020.1737500.

MacDougall A.H., Frélicher T.L., Jones C.D., Rogelj J., Matthews H.D., Zickfeld K., Arora V.K., Barrett N.J., Brovkin V., Burger F.A.,
Eby M., Eliseev A.V., Hajima T., Holden P.B., Jeltsch-Thémmes A., Koven C., Mengis N., Menviel L., Michou M., Mokhov
I.I., Oka A., Schwinger J., Séférian R., Shaffer G., Sokolov A., Tachiiri K., Tjiputra J., Wiltshire A., and Ziehn T. (2020) Is
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