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FUSIC | FOREWORD

ARBEMARMORLITNERE

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

KB FMRAIE. 2010 FISEFMTEFT 1962FFH L) EXURS AT LR
2— (1991 FEKI) PIEA LTSN E U KRB EA B O BHEEATDIBEXE
EIXHZ XL BEVBFICEEZIEMICEAT B AL ERNMREHETSEEHIC,
HIKIRIEDOEENRCE A DEL. BFEENMFHEDEELE. NBEAGBOEF/RICES
TEELRBEOBRRICOEDN IMEEREALTVEY, - KRBERZICEREDSS
EDMREE DO DOERFIA - LEMEIMSE LT AFT (#F +2/3X) EMBEEARBFME L 42— (EFEX
REHT) (CHWTHRRERDIMREIER - H2s. REVMRRIEZRETIEEHIC BFMEFEEIBOMBE 528
OF AT BRA] & [FHEAl AW -EREF A - ARAMRECE - EEL. EROAREBERFEXETEIILE
BIELTVWE T, 5121, KERUEPHE4LTOT IV MNARO#ELE 2B L T R OATBEERFEHEOIEF
MREDERICHENEANTOET,

HIRER LB AR L. EMERMEDE T KEEBREDRIVEE 2L IRRIEMBEN IEEEL. Zh S DIIE
RPBHIPNEP AR RBERRTOR-IREFZENIETETEEED DBARICE STV E T, REMWHL OEEAH
(A4 L CIRTE L 2REMRRICIIS T 2/0 1213 KRB B FEMBEH EICHT 2+ 2L BRI EHHTEETH
VBRI EOBEREEHIC. KOBENHBICEDWEARODETRPDVLEEINTVET,

EFEXEROERAFRBEFME L 23 20NEORIL M A K FFMEICI - TRBNEHELZTELE
P EEOEREDLEELT2018F2ARICH LV MIRERRET AP BRI LE U SELEXBOBFEERERD
LA AMNICRBE LTI LIS AFEBEEERDBAICE -FEHN 7 — IV RIARI S ELTORELBIEL
TVWET, I5IC5HEIE HBDORKEMEIMAELTHREBEL . R DAMBERF L EL T=REMIBOER - KE
ICEBRLZVWEEZTVET,

SHRELBHRDOITE -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.

RRASATELNEF - FE A HME
Director of AORI KAWAMURA, Tomohiko
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as of April 1, 2019

1958.

1962.

1963.

1964.

1965.

1966.

1967.

1968.

1970.

1972.

1973.

1975.

1982.

1988.

1 | BRBEZSEBRKEZROERTEEREMEMRE
AICDOWTHARMSEICES
The Oceanographic Society of Japan and the Society
of Fisheries Sciences jointly proposed establishment
of the Ocean Research Institute.

4 | BAZMSHCSVTHERERBINEZEEHR
Resolution on establishment of the Ocean Research
Institute adopted by the Science Council of Japan.

8 I HMEHMBESICSIZIBRICEDE, XHEICAHBET
BENEHETHIE. IFEHRMTRELVNEAEICE
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.

4 N BEMR. RRKRZICHE, BEMIEENMA. BEHEE
BB, AT, B E
ORI, the University of Tokyo, established. Ocean
Circulation and Marine Geology groups established,
and plans for research vessels formulated.

4 | BREMEEY. 752U hoERPIREE
Fish Population Dynamics and Marine Planktology
groups established.

o

P ARmREALET
Original R/V Tansei Maru commissioned.

H

B SR LR, e NrIRE
Marine Inorganic Chemistry and Physiology groups
established.

B BEMIEHM. EREMIBPIHRE
Submarine Geophysics and Biology of Fisheries
Resources groups established.

4 B EEKKEM. EEMEMPIRE
Dynamic Marine Meteorology and Marine
Microbiology groups established.

§ ARMERABT
Original R/V Hakuho Maru commissioned.

H

w

6 N EEELFIHPIRE
Marine Biochemistry group established.

4 W AEBTHFIEE
Behavior, Ecology, and Observations Systems group
established.

4 | BEEEMERDMRE
Benthos group established.

5 [ ERBIBEHMFIHE
Fisheries Environmental Oceanography group
established.

4 N KHEEEEME L 2—&E
Otsuchi Marine Research Center established.

4 | KEESSHERFHRE
Ocean Floor Geotectonics group established.

10 0 AZAMRM (469t 1995FMIREEICL16061) BT
Replacement R/V Tansei Maru commissioned.

4 l BAZMRESHEAKRZARICENICRRZITERED
AT AR LA
Cooperative research with Indonesia initiated through
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the Core University Program of the Japan Society for
the Promotion of Science.

1989. 3 [ Bl EHSEZIC
f=bhhi
The Geodesy Council stated a need for planning a
research organization focused on the climate system.

SUES AT LR AHIOEE] »5

5 B BRAMLHK (39911) BT
Replacement R/V Hakuho Maru commissioned.

7 D ENEEARBIC (NI SLARICLIESRE (7
STRFEEMBESDE LHIRRBETEIOME) | AR
) 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.

1990. 6 N BED FEMFHFIRE
Molecular Marine Biology group established.

12 B H7075LARICLIEARELMETSI0IC.HR
AZICLEERFAEBREVTRIES X T LR 2~
PEBEINDZEERE T
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.

1991. 4 § ERAFEPMCRIESATLIAR € 2— L ERED
B
The Center’s preparation office opened in the Faculty
of Science at the University of Tokyo.

B ERAERBEIZATLRE L 28— 5RBFOMEEF %
HoTHBEIN, RRAFEFR7TSETHEE. 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 [ SHHRFZEPY (FO—/ IVRIES) 358 (199692
The Endowed Research Division (Global Climatology)
was established (Active until September 1996).

1992. 2 § SEIRAFLAR L 2—12Y) (H18ITE631m2) PEE
XE5i54-6-11C56K. B
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).

1993. 3 0 SIEIAFLRE b 2— 21N TE302mes S2rk
The building at the center was expanded (Second con-
struction: 302 m?2).

1994. 6 |l BFHMZEBERRR L 2—FE
Center for International Cooperation established.

1997. 4 0 SFHEH (FA—/N\IVERELEF) #3558 (20004£3
Rig)
The Endowed Research Division (Global Climate Varia-
bility) was established (Active until March 2000).

1999. 3 W ASER@EP IO
External Evaluation was performed.

N =R ERPIE T
The Endowed Research Division was closed.

2000.

w

4 [ 1658PI%6RPI6H B IS, BFREMR £ 2 -8B
ORI internally reconstituted into six research depart-
ments and three research centers, including the newly-



SAE | HISTORY

I A SEERRRERR (AORI)

[N R&ESZTLHE L 2— (CCSR)

N B#mRErR (ORI ]

2001.

2003.

2004.

2005.

2006.

2008.

2009.

2010.

2010.

4

H

4

4

3

4

"

w

established Center for Environmental Research.

RUESZATLHAR L 52— (B21HK) » 6 RS BHEL -
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 T3 -XEE
Graduate School of Frontier Sciences, Sub-division of
Marine Environmental Studies established.

KR BME L 24— 2ERARBEME L 2—-(1CH
ENE |

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

ELAZEMEUCE) BN 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).

RRAZOEMKZENMEICHFEV, REKXFZEERER
DR, EETHREtoE

BFREBME L 42— RIBBEATLRAR L 2—(C
e

MEMRETARVCERBAIP BALTERENBEMRRRERE
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 ERER (FERAHADES-5) N
The Center moved to the General Research Building in
the Kashiwa Campus (Kashiwanoha, Kashiwa, Chiba).

AR AIR TR OABEAEICHFVBRREFH
WEFHB. ZOTICSODEREELIODOMEHBNHEHF
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.

SHNEBRRM L TThh 7=
External Evaluation was performed.

BETIATOAEHLT RE
Ocean Alliance Linkage group established.

SRBEV AT LR L 2—FEIE
Center for Advanced Marine Research was abolished.

R v/ N REASH
Nakano Campus was closed.

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

SUES AT LIRR 2L 2— L DA ITFVEB O KR A
ORI made major reorganizations along with integration
with CCSR.

2011.

2012.

2013.

2013.

2014.

2014.

2016.

2017.

2018.

2018.

41

B 63 R R S X T LT R (BHBPT) LilBEER X

TLERRR (3EBFT) (CHBEE

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.

BENZERERMRE L 2 -t EREHAE L 2—
[Nl

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

B SRR RAEE B R AR ESHEL ERFI AR

RMZEHEL 24— AEMBLE L 2—%5E
Office for Cruise Coordination and Cooperative
Research Facilities was reorganized and the Center
for Cooperative Research Promotion and Center for
Cruise Coordination were established.

BEMBARERUESXTLIARE 24— HEL. KRB
HMRADEE
WIKRBEZEME L 2— 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 - £RARH R E LTERA

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

3 B HEAKREKICLY, BERARBEME L 2— DRI

BREHE

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

4 | EBARBEMR L 21— ENERBENY RE

1 0 FIHARMAS

10

H

H

International Coastal Research Center, Coastal
Ecosystem Restoration Section established.

B

R/V Tansei Maru retired.

N Rt ERRATMRMAEL (1,629 1) 3%

R/V Shinsei Maru commissioned.

B AEsrEs fThh

External Evaluation was performed.

I =REEREBTMR L 2—KE

Analytical Center for Environmental Study established.

I H=EHRARH T RE

Science-Society Interaction Research Section
established.

B B FEMRESE RV ESEBEMRRS T FE

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

B ERAFRBEME L 2—MRERERVULRF AH

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

I ERAEBEMR L 2 REBELRFNT HBE

International Coastal Research Center, Coastal Marine
and Social Science Section established.
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Organization of AORI
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Cooperative

1

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 Collab-
oration Steering Committee, Center for Earth Surface System Dynamics Steering Commit-

Research Research Vessel Instruments and Equipment Research
Vessel Steering Committee Steering
Committee Committee
I ]
I
visi 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 =422 (=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 —_ JCoastal 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 — JLibrary, Auditorium, Conference Room, Lecture Room, Seminar Room
Research Facilities
Supporting
[ Offi h -
Ices Office, Intellectual Property Office
Research 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

tee, Analytical Center for Environmental Study Steering Committee, Center for Cooperative
Research Promotion Steering Committee, International Cooperation Committee, Public
Relations 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 Committee, Budget Committee, External Budgetary Review Committee, Future
Plan Committee, Evaluation Committee, Facilities Planning Committee, Research Vessel
Committee, Frontier Sciences Linkage Committee, Education Committee, Ocean Alliance
Committee, International Coastal Research Center Reconstruction Committee

L[ ] Steering Committee for Uchida Ocean Science Scholarship
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| COMMITTEES

= A
éEK

, 2019

5

Conference Committee

# 5
Outside the
University

LBEARFKFRRKERZIRTERR

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

Institute of Low Temperature Science, Hokkaido University
RRIERFMEERTFR

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

Institute of Nature and Environmental Technology, Kanazawa University
REARF KRR TFAATTFR

Graduate School of Engineering, Kyoto University
REARFRFRTIBF TR

Graduate School of Science, Kyoto University

18R - AT LIRS E BRI R R E R

Research Group,National Institute of Polar Research

AT R RS

Japan Agency for Marine-Earth Sciences and Technology

KERRR - BEHEAE

Research Management Department, Japan Fisheries Research and Education Agency

RREAF

The University of Tokyo

% K
Inside the
University

RRAFAFRBZRMATH

Graduate School of Science, The University of Tokyo
RRAFAREREFEGRZMER

Graduate School of Agricultural and Life Sciences, The University of Tokyo
RRAFRFRTH IR AR F AR

Graduate School of Frontier Sciences, The University of Tokyo
HERAFEMER

Earthquake Research Institute, The University of Tokyo
RRERAFARBEMAE

Atmosphere and Ocean Research Institute, The University of Tokyo
RRAFRRQBEMER

Atmosphere and Ocean Research Institute, The University of Tokyo
RRAFARBHEMER

Atmosphere and Ocean Research Institute, The University of Tokyo

MARLEFHRAEERRS

Cooperative Research Vessel Steering Committee

6]

Professor

%

Professor

e

Professor

E1E]

Professor

%

Professor

e

Professor

6]

Professor
¥EsE
Associate Executive
Director

HE

Executive Director
HE-EI¥ER
Managing Director,
Executive Vice President
EXE

Professor

EE]

Professor

e

Professor

i

Director

i

Director

glFr &

Vice Director
ElFf &

Vice Director

wE 2
WATANUKI, Yutaka
LR BEA

EBUCHI, Naoto
EH #5854
YOSHIDA, Naohiro
NAGAO, Seiya
=5H 5

MIKADA, Hitoshi
#H &S

YODEN, Shigeo
IN=REPS

ODATE, Tsuneo
=[ITE/8
SHIRAYAMA, Yoshihisa

H &

NAKATA, Kaoru
HE AT
MIYAZONO, Kohei

A&
HIBIYA, Toshiyuki
# i

USHIO, Hideki
=5/ &
MITANI, Hiroshi

& fiEE

SATAKE, Keniji

AR FE
KAWAMURA, Tomohiko
= &

TAKAYABU, Yukari N.
HYODO, Susumu

# 5
Outside the
University

bmE K2R AR F M

Institute of Low Temperature Science, Hokkaido University
FEAFRFRIPFRE - FBFE

Graduate School of Science/Faculty of Science, Chiba University
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BEIREAFKEFRY
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Professor
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as of April 1, 2019

ERAER (KRBFEHEMR)

Past Directors (AORI)

F

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

LEHR

Professors Emeritus

2010.41-2011.3.31  PHH BE

NISHIDA, Mutsumi

2011.41-2015.3.31  #HEH &

NIINO, Hiroshi

2015.41-2019.3.31  ;ZH

TSUDA, Atsushi
2019.4.1- AR HiEZ
KAWAMURA, Tomohiko
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1991.4.1 - 1994.9.30 #AEF KER
MATSUNO, Taro

1994.10.1-2004.3.31 {¥ EAIE
SUMI, Akimasa
2004.41-2010.3.31 B BE

NAKAJIMA, Teruyuki

ERER CBEHMAMRN)

Past Directors (ORI)

1962.4.1-1964.3.31 (&) HAS X
(deceased) HIDAKA, Kouji

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

1964.9.10 - 1965.9.30 (F0)#31 T1T
(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  (¥)ANHA E5—EB
(deceased) UCHIDA, Sei-ichirou

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

1980.4.2-1984.41 (%A #o=
(deceased) NASU, Noriyuki

1984.4.2-1986.4.1 (&) ARED EAZ
(deceased) HATTORI, Akihiko

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

1990.4.2 - 1993.3.31 % St
ASAI, Tomio

1993.41-1997.3.31 5 #Hih

HIRANO, Tetsuya

1997.4.1 - 2001.3.31 F B4y

TAIRA, Keisuke

2001.4.1 - 2005.3.31 /]\ith Bk
KOIKE, Isao

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

2007.4.1 - 2010.3.31 7FGH fE

NISHIDA, Mutsumi

1987

SKBE
TERAMOTO, Toshihiko
T8 BT

HIRANO, Toshiyuki
EH B

ASAI, Tomio

81| A

SEGAWA, Jiro

TE B
HIRANO,Tetsuya

Kt BgiA

KIMURA, Ryuiji

F BN

TAIRA, Keisuke
AFE #—
OOWADA, Kouichi
A2 BERK
SUGIMOTO, Takashige
AHF

OHTA, Suguru

/ith Bk
KOIKE, Isao

F EE

TAIRA, Asahiko
(=R e
MIYAZAKI, Nobuyuki

il =—
TOKUYAMA, Hidekazu

FEH FE

NISHIDA, Mutsumi

1% BRIE & 27 LM% 5-)
SUMI, Akimasa

5K BB
TSUKAMOTO, Katsumi

5 BE
NAKAJIMA, Teruyuki

=1& IEPR
TAKAHASHI, Masaaki

%M FF
NISHIDA, Shuhei

T #ER
TAKEI, Yoshio

L R

GAMO, Toshitaka
KE —&
KOGURE, Kazuhiro
2 RAA
WATANABE, Yoshiro

HEAR FeK
UEMATSU, Mitsuo

wE R
NIINO, Hiroshi

(rems Al R
FAIR i
SHIRAKIHARA, Kunio



S | STAFF

FAR=E

Director and Vice Director

ik AN HE

Director KAWAMURA, Tomohiko
BlIFf & = &

Vice Director TAKAYABU, Yukari. N
BlIFf & BT

Vice Director HYODO, Susumu
PRfEE =ik R

Adviser SAITO, Hiroaki
PhRfEE HEF BT

Adviser OKINO, Kyoko

BRSO AT LMAR

Division of Ocean-Earth System Science

REATLMAR

Division of Climate System Research

[EETVTHREEBM RRZ IR ST ECFT
Department of Climate System Modeling Department of Climate Variability Research
SMEATLETIY VI RADH SMEZERE S

Climate System Modeling Section Climate Variability Research Section
EXE] AKX EF E2Esd B HE

Professor KIMOTO, Masahide Professor WATANABE, Masahiro
EE =7 1IEF0 R AN BB
Associate Professor ~ YOSHIMORI, Masakazu Associate Professor ~ SUZUKI, Kentaro
LEZET:NE =l HM2 BEEERIR BE FX

Project Research Associate MIYAKAWA, Tomoki
RKRVATLETIV VTHRESEF
Atmospheric System Modeling Section
63 SHR—

Professor IMASU, Ryoichi
FMZEFZMBE #WH2

Project Academic Support Specialist ARAI, Yutaka
BEATLETIV AR
Ocean System Modeling Section

iz A

Professor HASUMI, Hiroyasu
IR E 58

Associate Professor ~ OKA, Akira

S ERNEL % =ik

Project Research Associate KAWASAKI,Takao

Visiting Associate Professor SHIOGAMA, Hideo

RRT -2 HERITMAS B

Comprehensive Climate Data Analysis Section

% = &
Professor TAKAYABU, Yukari. N

LEREIE I F&

Project Research Associate YOKOYAMA, Chie

TURKBRAR 5

Climate and Hydrology Research Section

B YIEFERPT B FERFT BIEEEIF AT
Department of Physical Oceanography Department of Chemical Oceanography Department of Ocean Floor Geoscience
BIEKERDEF BAERCESEH BERMEE S
Ocean Circulation Section Marine Inorganic Chemistry Section Marine Geology Section
iz ZH —BB = /I Tt E2Esd HE BT
Professor YASUDA, Ichiro Professor OBATA, Hajime Professor OKINO, Kyoko
HERIR i) ZEARBB EXE R EE HRIEERIR = HF—H
Associate Professor ~ OKA, Eitarou Associate Professor ~ OTOSAKA, Shigeyoshi Associate Professor  ASHI, Juichiro
B oA XE — " CE €] o Rs
Research Associate  YANAGIMOTO, Daigo ixiij)ﬁf\ﬁﬁ Associate Professor ~ YAMAGUCHI, Asuka
Marine Biogeochemistry Section
BERRNZDH B KE # BERMIKYIES 5
Dynamic Marine Meteorology Section Professor NAGATA, Toshi Submarine Geophysics Section
58 e A I MRS 2 LI 45
Professor SATO, Masaki Associate Professor ~ OGAWA, Hiroshi Professor YAMAZAKI, Toshitsugu
R RE KX BhE ) 28 flk N EXE T EF
Associate Professor  IGA, Keita Research Associate ~ MIYAJIMA, Toshihiro Associate Professor  PARK, Jin-Oh
BhEx 1R FiE = i BhEx E =
Research Associate  ITO, Junshi *ﬂ'§'¥ﬁ*ﬁ 1k5ﬁﬁ;§ . Research Associate ~ AKIZAWA, Norikatsu
TEKIE TERE i Marine Analytical Chemistry Section s -
Visiting Professor SAITO, Kazuo g (%) 1£5 A7 ,§,¥Ef§ 55 5
Professor SANO, Yuii Ocean Floor Environments Section
Rt i 24 — _ o
BIXBNFRH _ e B3 EARS Wiz J111E T8
Ocean Variability Dynamics Section Associate Professor  SHIRAI, Kotaro Professor KAWAHATA, Hodaka
R R M= Bh¥#x = EA MR £H B8
Associate Professor  FUJIO, Shinzo Research Associate ~ TAKAHATA, Naoto Associate Professor ~ KURODA, Junichiro
BhE o &y BhER G Bt

Research Associate =~ KAWAGUCHI, Yusuke

¥ KER MREAIRB AL BRREZEYN BAREF I - AHEEHE

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

Research Associate  MATSUZAKI, Kenji Marc Raymond
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BEEMATLHMAR

Division of Marine Life Science

BEE B REREERPT

Department of Marine Ecosystems Dynamics

BEFE MM

Department of Marine Bioscience

BEEWERERM

Department of Living Marine Resources

FEEM ST

Marine Planktology Section

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

Marine Microbiology Section
iz p={ =
Associate Professor ~ HAMASAKI, Kouiji
BhE Bt B2

Research Associate  NISHIMURA, Masahiko
FMZEEFRE M EGTF
Project Academic Support Specialist KOBAYASHI, Yoko

EEEM ST
Marine Benthology Section

X FRFEHIR /NE TXEA
Professor KOJIMA, Shigeaki
HERIR FFEF Z=Al
Associate Professor ~ KANO, Yasunori
Bh3 ES )

Research Associate ~ YAHAGI, Takuya

BEFEMAESE

Division of Integrated Ocean Research

EIRF 5 EF

Physiology Section

ExE] KT

Professor HYODO, Susumu
AR 1HH E7
Associate Professor ~ KANDA, Shinji
Bh#R aRKE

Research Associate TAKAGI, Wataru
BFBFEMRESH

Molecular Marine Biology Section
EXE] H I R
Professor INOUE, Koji
ERE FE EHi
Associate Professor ~ SHINZATO, Chuya
Bh¥R =K k=
Research Associate TAKAGI, Toshiyuki
TEEREET RS

Behavior, Ecology and Observation Systems Section
EXE 1% TN
Professor SATO, Katsufumi
HEHIR IRA f2REB
Associate Professor ~ SAKAMOTO, Kentaro
Bh#R B po)

Research Associate  AOKI, Kagari

EFAFEBEMAEE 52—

International Coastal Research Center

RIZERES FF
Fisheries Environmental Oceanography Section
e REE E—
Professor ITO, Shinichi

X FRIB LR N AR
Associate Professor ~ KOMATSU, Kosei
Bh¥R AR FIE
Research Associate  MATSUMURA, Yoshimasa
BERERSH
Fish Population Dynamics Section
% Ny
Professor SHOJI, Jun
EXE T —Z
Associate Professor HIRAMATSU, Kazuhiko
BhEx AL &1
Research Associate IRIE, Takahiro
ERERESF
Biology of Fisheries Resources Section
E2 65 AR FHE
Professor KAWAMURA, Tomohiko
EXE =H &F
Associate Professor  IWATA, Yoko
Bh¥ TRIE BER

Research Associate ~ SARUWATARI, Toshiro

EVBESL DT

Biological Oceanography Section
Rt (@&
KIMURA, Shingo

== B—
Research Associate ~ MIYAKE, Yoichi

BETIAT U AEEDEF

Ocean Alliance Section

Professor

x FRIBEHIR (F) A (@E
Professor KIMURA, Shingo
SEEBMESEH
Science-Society Interaction Reseach Section
% (38) EH &
Professor MICHIDA, Yutaka
FHLEGFIWE NI BT

Project Academic Support OGAWA ,Yoko
Specialist

EEBEMASE
Society Interaction Reseach Section

% (38) AR FE
Professor KAWAMURA, Tomohiko

wra—FK (%) EH ®

Director TSUDA, Atsushi
BEEESEF

Coastal Ecosystem Section

iz (k) EH 2
Professor MICHIDA, Yutaka
EHE B R
Associate Professor ~ TANAKA, Kiyoshi
IR (F8) BEER A —ER
Associate Professor ~ NISHIBE, Yuichiro
IR (F8) B EXHA
Associate Professor  SHIRAI, Kotaro
BERE5H

Coastal Conservation Section
iz HE
Professor AOYAMA, Jun
iz (3R) 3
Professor SATO, Katsufumi
R t&H Fit
Associate Professor ~ FUKUDA, Hideki
Bh# = Hi
Research Associate  MINEGISHI, Yuki
EBhE 7 EX

Project Research Associate NOHATA, Shigenori

¥ OKER MREAIRB RSN BRREZEN BEAREF I - AREEHE

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

Coastal Ecosystem Restoration Section
iz (38) AR HEZ

Professor KAWAMURA, Tomohiko
Bh¥ Bz

Research Associate ~ HAYAKAWA, Jun
LESET:IET ¢ Xt B

Project Research Associate OHTSUCHI, Naoya

BEBELIFITH

Coasial Marine and Social Science Section

Wiz (38) TR

Professor AOYAMA, Jun
R i &+
Associate Professor ~ KITAGAWA, Takashi
P ERE AN X

Project Academic Support NAKAMOTO, Kenta
Staff

b iz 3 # 53 FF
Regional Linkage Section
BEEERIR hE BN

Visiting Associate Professor KODANI, Ryusuke
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Center for International Collaboration

Center for Earth Surface System Dynamics

Analytical Center for Environmental Study

BB & E 5 2

tra-R (&) B

Director, Professor

BH 2
MICHIDA, Yutaka

E PR 15 55

e WE SIX
Professor MAKINO, Mitsutaku
E 55

Bz EiE R
Professor SAITO, Hiroaki
iz (G8) HLE R
Professor INOUE, Koji

iz (%) SER—
Professor IMASU, Ryoichi
% (38) HEIL thet
Professor YOKOYAMA, Yusuke
HEHIR (F) A EF

Associate Professor ~ PARK, Jin-Oh
HEHIR (F) PR £=2

Associate Professor

ITOH, Sachihiko

HREFIREEMAHEE 2~

Center for Cooperative Research Promotion

HRRXH T T

ESE

Professor

iz (5%)

Professor

BiIR (30

Professor

FHEBI K

Project Research Associate

RIEE %
ABE, Ayako

1% ¥
KAWAHATA, Hodaka

L R
YOKOYAMA, Yusuke

U7 ZHE YL
SHERRIFF-TADANO, Sam

BEEBREYHFT

Associate Professor

iz (k) TIf R
Professor HASUMI, Hiyoroyasu
IR Rk =2
Associate Professor  ITOH, Sachihiko
LESEIIESS IR EE
Project Research Associate TSUTSUMI, Eisuke
EYMEEFEHSH
% RIS ERIR EEE

Associate Professor ~ YOSHIZAWA, Susumu

RO FIFERIR =y
Associate Professor IWASAKI, Wataru
AKRBEREHSEF
o a—RER)-HIRGR) 1Eik B
Director, Professor SATOH, Masaki
HEHIE (k) FH7R f2AER

SUZUKI, Kentaro

-k (5R) AR HE

Director KAWAMURA, Tomohiko
RIERRIN S5

% T thEt

Professor YOKOYAMA, Yusuke
RIEEHAI 5 BF

% %% H7

Professor SANO, Yuiji

YHEBIEL BRE Fi1E

Project Research Associate KAGOSHIMA,Takanori

tra2-K ()

Director

RAMAHEE

EEE
HYODO, Susumu

Field Research Support Section

TR (%)

Head

ERHE () -BINEFHE
Vice Head,
Technical Specialist
ST ) =]
Technical Specialist
HATEFIE
Technical Specialist
HArErPIE
Technical Specialist
HArErIsE
Technical Specialist
i a

Technical Staff
it S

Technical Staff
Eazong 3=l

Technical Staff

P =2
ITO, Sachihiko

Hit T/
TAMURA, Chiori

fhiE Fif
ISHIGAKI, Hideo
BE H#

KAMEDO, Katsura
RiZ B
NAGASAWA, Maki
AR &=

TODA, Ryoji

A
TAKEUCHI, Makoto
FH R
ASHIDA, Masanari

=
NAKAGAWA, Miwa

B _EFR L =

Laboratory Research Support Section

TR (F)

Head

ERA (F) - RAEPHEE
Vice Head,

Technical Specialist
HiTErBa
Technical Specialist
BTErIE S
Technical Specialist
ST A} =]
Technical Specialist
HATErPIE S
Technical Specialist
HATErIE
Technical Specialist
FMXEEFBE
Project Academic Support
Specialist

RE EX
IGA, Keita
2 A
WATANABE,Taro

BZ 4 g
SAOTOME, Nobue
FI BX
MORIYAMA, Akihisa
UNIREEIN
OGAWA, Nobuhiro
RaRE & 18

AZE, Takahiro
HitE it
TANAHASHI, Yuki
T Fos
HAYAMA, Kazumi

¥ KPR FEHAIKRBZMRR BERREFEN BEREFI-X ERBEHS
Core academic staff of Course of Marine Environmental Studies, Department of Natural Environmental Studies, Graduate School of Frontier Sciences
K KFRRE BERARFENFFER

Department of Biological Sciences, Graduate School of Science

BEMREEE

Coastal Research Support Section
R (%) B &

Head TANAKA, Kiyoshi
ERfE (R) -HEMTRE T SR

Vice Head, HIRANO, Masaaki
Technical Specialist

i a #HA BIE
Technical Staff SUZUKI, Takanori
HMEMBEE L 57—

Center for Cruise Coordination
o a—K () /|\J8 5T

Director OBATA, Hajime

-REE AITETRE () BE £

Vice-director, KAMEO, Katsura
Technical Specialist
HATErIEE (3)

Technical Specialist

R B4t
NAGASAWA, Maki
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IL#R=

Public Relations Office

P EEPIEE ()

NIBEF

Project Academic Support OGAWA, Yoko

Specialist

FIEEB

Administration Office

EBR

General Manager

BIEHR RIEEY)
Deputy General Manager
(General Affairs)
BIEBER (REHEY)
Deputy General Manager
(Accounting)

EB1ZZ
WATANABE, Hitoshi

H/0 i
INOKUCHI, Hideki

EA IE
HORIUCHI, Tadashi

EFR - MEHETF —L
International Affairs and
Research Promotion Team

F-LU-4—LERR B F

Team Leader, Senior Assistant SATO, Hisashi

HBEEF—-L

External Fund Management Team
F—LY)—4—-{RE 1Ef#E FBEA

Team Leader, Assistant Manager SHOTO, Kuniaki

RE £ 5%

Manager Assistant Manager ~ SANO, Hiroyuki
BEBEF—L RE 2H Fif
General Affairs Team Assistant Manager KANAI, Hideo BIPFEF—L
F—L)—4—-7 )l BB —;‘ﬂﬂgﬁé . BEAR V) . Accounting and Procurement Team
Team Leader, Chief KAGAWA, Yasuyoshi Administratibe Staff TAKIMOTO, Yuri F—L)—4— RE TH BA
e =1 S — RS A &0 H Team Leader, Assistant Manager SHIMOMURA, Hayato
Chief HARUYAMA, Hideo Administratibe Staff KAWAMOTO, Ayumi TE B BT
FE A FF Senior Staff TAMAKI, Michiko
Senior Staff WADA, Eiko REF—L
Library Team R RLEEF—L
F—L)—4—RE HE HB]T Facilities and Safety Management Team
Team Leader, Assistant Manager KATSURA, Noriko F—Ll)—4—LEREE FIF @—
Team Leader, Senior Assistant AKATSUKA, Kenichi
MEF—L Manager
Finance Team tERE 1ABE E08
F—L)—4— RE % F# Senior Assistant SATO, Yoshiaki
Team Leader, Assistant Manager MATSUMINE, Masanori o ees o s . -
+3 i 15 EREBEMRE 4 -EHE
Senior Staff SATo:u\?u International Coastal Research Center Office
F—L)—4—-RE £ =&
Team Leader, Assistant Manager SATO, Katsunori
)57 i BIE
Specialist KIKUCHI, Shingo
S .
Number of Staff as of April 1, 2019
£ i % B By # B=RHE | RS & &t
Professor Associate Lecturer Research | Administrative| Technical Total
Professor Associate Staff Staff
MRR 19 ® 19 — = — @ 54
Research Divisions m m & @ 3
EFZ IR AR = = = —
Division of Integrated Ocean Research m 1) ) m @)
wE | EEAEEERREYs— 2 3 — 2 — 9
e International Coastal Research Center | [2] m 21 (M
Research sttt & — 3 - — - 3
enters R .
Center for International Collaboration [3l [2] [5]
IR EBZEHR T T — 1 ® = = — @ 2
Center for Earth Surface System Dynamics | [4] [l [ [5] [
SREERERITHREY Y — 2 — — — — 2
Analytical Center for Environmental Study | [2] [2]
HEFMALERREEEY 5 — = = 16 16
Center for Cooperative Research Promotion [2] [3] [5]
B - - - 5 - 5
Administration Office
Aat 27 @ 23 = 21 16 @105
Total (141 (1) @ | 6] @) 3 ) [20] (3 &)

*FEAHEAYME. FEERNEEHERRNE. SRHEHEAREE. BESPIE. BESMIMEEFIRL
() [FEB S Number of Visiting Professors in parentheses, an outside numbers. [ 1 [33&# 514 Number of Concurrent Post in parentheses, an outside numbers.
¥ () FRZRITELBIABZAAN BRRBEZEREERIEZ IR BERBEEYE (KABEMRMBAHHUE) SN

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

KO ZAMEREH 5 DFRES  HHE
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HEFA - XEHFRL R

HEFIALEMEHEL 2 —

Center for Cooperative Research Promotion

| JOINT USAGE /

RESEARCH CENTER

At g2—d HEFA - HEMEIL S E L TOKRTIEER
RRIA T OB LR HER P 2 M R AL & V2R S R E O
HEFA - £RAE S L OHEMAOHRICE T 5XEE1T
EEBIC HLRMOBA - AERVMERRENER &
BE2T52EEBRELT 2010FICHRAMADH TS &
MAZEEEERBLUCRILEINE U A 2 -3 AFEME
HER, FEEMEHER BAMEKEEDIE L. MEME
EEZ-DAEBD SBERINTVET,

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 &

=40 o
ERXES - BX=

HEFAXERREEEY Y —EEZER
Steering Committee of CCRP

Cooperative Research
Vessels Steering Com-

mittee and its subcom-
mittees

Director of CCRP

HEMAHBHFAKEEREYY — K

HEHREE

ZEx-B8=

Steering Committee

Cooperative Research | HEMARBRAKEEY Y — BB
Executive Committee of CCRP

and its subcommittees

BEMA RS

£ K E K E |
JAMSTEC and
related organization

MEMEEEEYY—
Center for Cruise
Coordination (CCC)

HAMREESR
Field Research Support
Section (FRSS)

OFEHRIEESR BE G 9% HEE =
Coastal Research Sup- Laboratory Research
port Section (CRSS) Support Section (LRSS)

2EOWRE [ evs—moner || ||

ZER Chief

ZER Chief ‘ ‘ ZER Chief ‘

[~ \

Users ( all Japan)

\ £S5 —8 Staff \ \

ZEB Staff

ZEB Staff ‘ ‘ ZEB Staff ‘

R R E

Researchers of AORI

—

EHEW-EHR
Administration
Office of AORI

- BAMRKEETEERZER
Steering Committee of FRSS

AEMREEEREERER
Steering Committee of CRSS

BELRREEEEEEZER
Steering Committee of LRSS

AOS

/

H£EFIA - HEMRIL R [KARBFARRR] v—7

The logo of Joint Usage/Research Center for
Atmosphere and Ocean Science
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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.



HEFA

- HEFZEHME | JOINT USAGE / RESEARCH CENTER

WA ) - KRR

SRE  BRECIEEANETI V- EREDEREH
TY, IEREN OSBRI, S/ VLARRETIE, BFH
HPOWMEBTRORMUGKESZER S EETHMTEET,
ERAEREICIUEBREFERESTIXVEEANE L
ENREBEIN  METRPRAMAMERKELAEL TWE
To AL ZERE T, RBEXBERLENETTHRE
DY B0 REBBEB S P RER ML EE I
Sl EERTREN TEET,

W ERIRIR KRR AR

WIEDEERICEZA) T INPEERBDORHRDIIV =K
HEL KR -BEODEERELDENRBEANDRZELEERHN
BENKRETOODEEREMATVET, TELHBEREL
T3, BR1.5 m, @EH0-15 rpmTRELBEETHE
GEERERVBARSZZDRED-ODKEIHNET,

Wit SR AL IR e B

EREHSUEROTN - B $XIRIMTEOHFZE—
ROMEBEFT IR T, BEHY &Z— E LRI, EEH
B BT Ty v—EHAET. ¥ KLy R - 1A
WMATHBORH. EENHBAE TV TETIZE
PTEET,

Wit SR E S IR R

REIREFL BRIEEY. EAEBAEICEThIMET
FEXEMLELEE DT E-DDBERTT, 2HEDRF T E
TY= RO FEBRAETU=2Ib— LD HY), BEEF %
FOEFAEIHET I ENARELAL—Y—TTL -3
REPERIN A _BENRESHEEEESNEIPHE
SNTVWET,

s FEMEERR

20CIERZE. 4CIERE. 1> FaN—2— REEEE. IR
B A —RNIL—T U= N F EERHEES RES
hTHy), H2BERT. BERE. MERELEDKD
REEZAMESSOEH  RPBOEEERETHZEN T
EE

W

EBERE (+4C) 1%, RRHEEBRER (+4C) 2%, ##
BRIREFEE (-25C) 4F (R1ZEE+4CICEFREE) ok
N, KB TORBYPHAEMELV 7r— LR THRELAFF
DOIREFENPFIRET T,

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 5
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 is provided for cutting and polishing
of rock/otolith samples, and for preparation of glass beads for X-ray
fluorescence analysis. Rock cutters, table drills, rock polishers, a
rock crusher and a bead sampler are available. The facility supports
descriptive and physical property analyses, and sampling of dredge
rock and sediment cores.

Clean Geochemistry Laboratory

This laboratory is designed for analyses of trace elements and
isotopic compositions in carbonate, sediment and rock samples.
There is a chemical preparation section in the room equipped
with two fume hoods and a laminar flow cabinet. A double
focusing magnetic sector field inductively coupled plasma mass
spectrometer 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 207C) 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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Sample and Specimen Storage Facilities
Samples and specimens collected by oceanic research vessels
and from other field research sites (e.g., sediment cores, rock
specimens, seawater samples, dried and formalin-preserved
specimens of marine organisms, etc.) are stored in this facility.

Liquid Nitrogen Supply Facility
A liquid nitrogen tank of 4.98 m?®
capacity is located adjacent to the
main institute building. Liquid nitrogen
is supplied readily and safely by means
of a computer-controlled automatic
dispensing and usage monitoring

system.

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

SAERM Y T XA=T
Research boat-Grand Maillet”

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

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

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

W Research Boats
Yayoi: FRP 12 tons, 13.86x3.76x1.55m
Grand Maillet: FRP 1.8 tons, 8.26x2.36x0.92m
Akahama: FRP 1.21 tons, 5.75x1.55x0.62m
Challenger: FRP 0.6 tons, 5.89x1.77x0.70m
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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: 66,986 (Japanese 26,097, Foreign 40,889)
Current Journals (subscription): 37 (Japanese 18, Foreign 19)
(As of April 1st, 2019)

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.

HEARICBD [HEA
(2013%2R)

R/V Shinsei Maru

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

R/V Shinsei Maru

2 JAMSTEC

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

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

SiTAzAe  [FEA
I :2012%F10816H
#K:2013%E2F15H
#T:2013F6H30H

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.

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. In addition,
admission of R/V Yokosuka and Kairei started from 2018.

International Coastal Research Center

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

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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AEIFEA
Annual Schedule of Application
rn B A B RERFEA ERIAHARR
Service to apply Announcement | Closing date
B B % 5H 78
R/V Hakuho Maru May July
s A 5H 78
R/V Shinsei Maru May July
KX T 93 p 5H 78
R/V Yokosuka May July
N L W 5H 7R
R/V Kairei May July
B o BFEmRtEY 5 —
SNEIFKRE RRER 108 IRIEES
Visiting Scientist/Research Meeting in October November

International Coastal Research Center

HX ARARE HRES 108 IIZES
Visiting Scientist/Research Meeting in October November
Kashiwa Campus

AREETERHEFIA 10A8 12A8

Collaborative Use of the Computing Facility October December
FEIETR 108 11AX
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.

fAWabhteik:

RRAEXRSEFMER

ERR - RHEF—L HRFIAH - HEMATEY
T 277-8564 TEEMEMHANDE 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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BEATLOBE

Outline of Educational System

KRBEMRFTOHEBR RRAFZKRERDRZNBES
BVIFRBEBEICABLIRERABTZHAYLTVET, &
THEREHZVEIELIRBEORERFZE L LT ARBFM
RAICHEWTEZE MRETOICE. EEEHFLTIHED
BT 2EFRMER. BFEEGTZMER. HHRLAIK
MEMEMSLCRELARFOEFIREOAZHERIC
ERLERIC. KRBEMEFMOBRELEEHNEELGERE
THIEILHYET,

RRBEMEAIG BEEZBICHVTARBERFICH
T37—<EED. BEOHEICLZERES (RFEHM
REIF—I) 2EHRLTVET, ZDED ZEDIRFEDHE
HLTWET, FHEEHLLE. ChERFELULEDFNER
TEEEMRELARIBEMEFAMEEZZFANRTOE
Vo o, HERMER BFEGTLMERL HRBAIK
MEMEMS I VREEMERFIBOMEEICH T 5
REFE, KFHOEEICAB T2 MRELEH{RELLER
MEEHEZFICLVMERET R ZT>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 atmosphere and oceanography are given
to undergraduate students in the College of Arts and Sciences. In
addition, AORI accepts both domestic and foreign research students
and research fellows.

AORI 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, Computational Biology and Integrated Biosciences), or the
Graduate School of Arts and Sciences (Environmental Sciences).

2 o 1 9 ATMOSPHERE AND OCEAN RESEARCH INSTITUTE CATALOG
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Graduate School
of The University
of Tokyo

RRARAEE | |

BZRMRAM

Graduate School
of Science

B 2 & m
B EHR#
Graduate School
of Agricultural
and Life Sciences

R 8 Al A
MEHARHM

Graduate School

of Frontier
Sciences
TZRARF

Graduate School
of Engineering

| mEse R

Graduate School of
Arts and Sciences

) HIRRERFER

Department of Earth and Planetary Science

pEE(a04

Department of Chemistry

L EREER

Department of Biological Science

L KEBEYREER

Department of Aquatic Bioscience

U BxERER

Department of Global Agricultural Sciences

H1 BAREFER

Department of Natural Environmental Studies
RIS 01—
Course of Terrestrial Environmental Studies
#7158 EE Cooperative Program
- MERRIBEETUV I ZEDE

EERIEZI—X
Course of Marine Environmental Studies
EL42EERE Core Program
- MEREFRIEF D E

Global Marine Environment
SBFERRIEFEDE

Marine Resource and Environment
OEFEYBERIEFEDE

Marine Biosphere Environment
% 7758E Cooperative Program
OEFRIBEREF DT

Marine Environmental Dynamics
CBEMERRENE

Marine Biogeochemical Cycles
SBFESREFZDEH

Marine Life Science and Environment
1 YZFAFEUF 250~/ b5~
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

— ] ERIEF 0I5 L

Graduate Program on Environmental Sciences
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2019

Numerical Modeling for Global Environmental Issues

BB ERE, (¥ £MRFD3
OHHY), BEMTIO-FICL)KRBFE
BRACEEL B RORERAZEELEY,
Studies of a wide range of oceanographic
pPenomena are undertaken within specific disci-
plines.

BRANL HMBEEDODKBIZHTZEBRT
FEMBFEEEL T MEKOREERY
EMEROBEMMELELBKRLET,

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

WHSE TRINE T 2 AR RAS O ERNE
ERFPEEBELTREMICER, ZOBRD:
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.

WIREAEDBRREBEEMRIC. WERRED
RIEMBEOEREH-LCERREZRIRTS
T-ODMEBEET o TVET,

Constructing a new field of natural environmen-

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

YRFAFTINERESOEROADICEHEH
ERFEF->CEM TEBIAMDERZBERIE
LIeRFRTOT I LTY,

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.

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

research policy, covers areas from molecular to
organism level.

KBEREJIV—TICT, SELELIT—IT
DKBRIBEOEEEMEAL. 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.

BRARMFZPREMEICOVWTORMEEZZED,
TA—=NIVER S > CEEND TEB AH
BRETHITOIILTT,

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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HMABAKEFMAN 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

2006F4 8. #FHEERBIAFEMER OMBRBIEICE B
RREFPEYUFREIN, ZOHRICIODEEFHEEEI DD
MEBHDBE,SAZBEREFI-X. L. 600E
BEEL2ODHMRBHEE,SLIBEBREFZI -
HECRELELE, 2025, BAREFZI-IDHEL.
ASBEMBROHREEFRBELTHY., BEERMAICEL
T KRRBEMBREBZIEE LB REET-TVE
T, BEREZI-ZADEER. BHIERDE) TT,

BRMHEREBO7EE 5D, POTCIEEREMMEO~
(B EHRATLE, LOLEDOERICDOh, EIdMEkE
EGOREEMBBTHEIE. SHICHANEIEETS
HIKIRIBEEEH 2 VIERAZREBBICECEb- TWa s
PESPICE-TEE L, AIBEBICHEN RV EICES
T.HBERNPEMNICERL. B2 ZOEELWREICHIELL
POFGRICFIBE LTV ZEIIHBEDEETT, 2hilidiE
HADZILICETIHRENGHEB L. BERESCXTLIC
WMTIHEKENH DV IHEBEBRREDENEF 7= AMD
ERNIETT, SHICZOERIEEECERNRERICEST
B5INEHDTHEITNIEENEE A,

BAREBEFI-AOREREAREOHEBIL. KREFEMRE
FIDF v NI ETEEEFERDIE, SHICHEMBER
AEBORELGEEBLTHEBEEDICT—ILFREETD
FRTZhZhOHBFOMBEERX L. ERNICHRENES
TTWKZETT, /- BAFRZERBEOMREEEERLT
EHONDZZENEL KERFEHZI LR THEDEF
MREEHICBILEN SRR EICENET, 2OLSER
BERBRUEOTOJILERANEGEREEL. BEREELH
EHICEBREL. ZDOVXTLERHTEILAHDZILERKT S
A, HB2VREPEOBEFNRAOS)AICHLWAREE
RBIRULIBDAMODBRER D ZENF CDBARIEFI—IND
B TY,

—h. BEREF I - IEHEERCEK HE XK
HEDBRREZDHDENRETZIHE. £/, BlLUXEH™
RELZEICHEIZEREABEDED) FERNRETINEH
BEPHY ., ZhSICDVWTHREEE2THO>I—XTT, 2D
T ARBEMERTREEZANTVSDIE, HIKRE
EFVITERHTT, CONHTIE HBEFBOATIRE
WCOWTHEET VTR DLELERVBADOM. ATHE
ELREDVE-bEC I TRRRREOEZATE S EEHA
HWEFEEAVEABFICOVWTHAR. BTV ET,

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, 2019
FE Academic Year 2016 2017 2018 2019
B 2 % E R f&x mc 38 (1) 42 (1) 34 (2) 45 (4)
Science &+ bc 19 (1) 16 (2) 17 (3) 16 (1)
Eeamaamren | BEve 17 (@) 19 4) 22 (5) 21 (5)
Agricultural and Life Sciences 4+ pc 17 (2) 15 (3) 16 (B) 16 (B)
27 5E 15 Bl R S FRF 5T R &x mc 17 (5) 21 4) 33 (7) 35 (8)
Frontier Sciences T@i DC 30 (7) 25 (5) 27 (10) 17 (9)
x = T2RHER {&x mc 0 0 0 0
- N
Graduate School EEE &+ bc 0 0 0 0
WESLHRH fet me 0 0 1) 1)
Arts and Sciences &+ e 0 0 0 0]
XZRHFRE
Post Graduate Research Student 1 1 0 0
BBl R R &E
Post Graduate Visiting Student o 0 0 0
S E ANMRRE
International Research Student 4 @) 55 [ [
EERBEMWMARE
Post Doctoral Research Fellow 1 0 0 0
BEHZEELBAHRRE
Post Graduate Researcher for Ocean Science & 2 4 4
m R &
Research Student e 3 2@ 9 @)
BA2iRRESBAFRA - 5 5 5
*JSPS Research Fellowship for Young Scientists
HEZMIRBzNAEAFGINHARE
*JSPS Postdoctoral Fellgvship for Overseas Researchers 4@ 5 (5) 2@ 2@

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

RRKEBEFIAT R
The University of Tokyo Ocean Alliance

*JSPS : Japan Society for the Promotion of Science

RRRKZBETIATREE, @FIIO2BBHERN A
BEHEMRETOODORELT TMREL SR AL
P E—HEERDICFRIOFETRICILE L B EIFIEN D
BT RRAFICBEICEEBRT 220082 BTHE
MREENEREL BN TNV ThORRAFEX Y NT—ITOh
SHEENEBET ZAT > AEHSTWE T, ZOERMNGIEZE,
#HEPSEFINABFBERBEORICE T JA—/NILE
Bl oEEHRORREEZLDZEICH, BEMFZORRED
DR EIRARE RS, FL VB $24f5 - EEZRIHL. Bk
TEFMAFERE LI AL ERBEEER A V75>
JELTHRPEDOBEBRDILEEHTICEML TV EEE
BELTOWET, 200 DFZIEBH/EL T KRB EMRRER
B BETIAT ADFEEKRESEHRLTVETS,

[KERBIE BEZEREIOTIL]
CNEILEMEERTBEOIC. BET AT ADHHD
T BICETIMENAMBER EENE LA KZREMBEHE
TOJVSLEERLTWET, ATOT LI, BR XHREWVS
FRERDAEA LB A - FREEBE LTOBEZDOHREN L
REL BADOBEBROFKEESIE S LUERIEEEVD 5 A4
DB #BE LTV E T (www.oa.u-tokyo.ac.jp)o
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The University of Tokyo Ocean Alliance was established in July,
2007 as a core for faculty transecting marine education and research
composed of 7 graduate schools, 5 institutes and 1 research
centers. The 200 teaching and research staffs who study ocean
sciences directly are belonging to the University of Tokyo and the
Ocean Alliance takes an important role to link the scientists in one
network. Its basic concept is development of ocean basic sciences
with contribution to efficient planning and action of marine policy.
For accomplishment of the purpose, education for scientists and
government officials who can evaluate the marine policy based on
professional knowledge of ocean sciences is required. Educational
program transecting social science, natural science and technology for
the purpose are provided under cooperation with the Ocean Alliance.
The Atomosphere and Ocean Research Institute, the University of
Tokyo, is a core of the Ocean Alliance and contributes to the activity.
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Kashiwa Research Complex (Division of Climate System Research, AORI)
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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.

Biological Oceanography Section

Ocean Alliance Section

Science-Society Interaction Research Section
Social Interaction Research Section

International Coastal Research Center

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

Coastal Ecosystem Section

Coastal Conservation Section

Coastal Ecosystem Restoration Section
Coastal Marine and Social Science Section
Regional Linkage Section

Center for International Collaboration

The Center for International Collaboration not only promotes and supports inter-
governmental agreements on academic activities related with the ocean and
climate but also integrates advanced international research plans for the ocean
near Japan and for atmosphere science conducted within international frameworks.
The center also creates a base for academic exchange and training of young
scholars through academic collaboration with Asia and 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
Environmental Geochemistry Section
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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

@Improvement of processes involved in climate subsystems

@Reproducing paleoclimate and projecting future climate
change, in association with exploring and verifying various
relevant climate feedback processes

@Development of data assimilation that connects observations
and climate models; its application to climate predictability
research

SUEEMRT2EELEHTAER
Various processes contribute to form the earth’ s climate.
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Division of Climate System Research,

Department of Climate System Modeling, Atmospheric System Modeling Section
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Schematic of observational data analysis

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 scales varying from regional to global.
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]

2% SEREEE TV KU EINCOEELT
CO, distribution calculated by Global and regional transport models
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Division of Climate System Research,

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

Ongoing Research Themes

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

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

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

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

Department of Climate Variability Research, Climate Variability Research Section
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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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Division of Climate System Research,

Department of Climate Variability Research, Comprehensive Climate Data Analysis Section
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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.

Clouds have both warming and cooling effects of the earth surface.
Cumulus convection in the tropics lifts the energy from the earth
surface to the upper air. We use the satellite remote sensing data to
quantify the roles of cloud and precipitation systems in the formation
of the earth climate. We extensively use a global climate model
called MIROC, developed in our division, for exploring mechanisms
of natural climate variability such as El Nifio and decadal variability.
MIROC can also be used to evaluate future changes in the
properties of these natural phenomena in response to increasing
greenhouse gases. Moreover, dynamical processes responsible for
the large-scale circulation variability such as the Arctic Oscillation/
North Atlantic Oscillation are examined by means of climate models,
dynamical models, and operational forecast data.

Ongoing Research Themes

@Satellite data analysis of cloud and precipitation systems

@Roles of tropical multi-scale interactions in climate formation

@Climate modeling for understanding climate change and
climate variability

@Dynamics of weather variability

REsR 5N

20N v T - =
120E130E140E 150E 160F 170E 180

—20 0 20 40 50 80 100

40 80 120 i60 200 240 2ZEQ

FHERBRL — 4 BITECMIPSTIRETIVERT — 2 e REICHVWTKRD /-
RAESETO HEBIELRE] (CLB[EKE RUZD21IHITKR TOEILE,
(B L=F] BEHRFMORREL S

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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Division of Ocean-Earth System Science,

Department of Physical Oceanography, Ocean Circulation Section
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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 ;
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.

RETEET OB IF3E

Recovery of a mooring of current meter
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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

ARE DTS 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)
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The ocean has large temporal variations, even though it looks steady
and unchanging. Daily and seasonal variations are well known, but
many other variabilties have been discovered recently. Historical
data over decades or the latest high-precision data reveal that water
temperature and ocean currents vary at periods of months, years, and
decades. However, the causes of this variability are still unknown, and
further observation and dynamic speculation are necessary because
this ocean variability is closely related to serious modern issues such
as climate change and fishery resource variation.

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

Ongoing Research Themes

@Observation of temporal variability of deep currents
The deep ocean is not stagnant. Deep currents are widely
distributed and highly variable, with mean velocities and fluctuation
amplitudes each in excess of 10 cm/s. Long term observations
of this variability though deployment of current meters and CTD
sensors will clarify characteristics of the deep ocean.

@Numerical modeling of deep circulation
Deep circulation is crucially influenced by bottom topography.
Using numerical models, we investigate the influence of distinctive
topographic features such as the chain of trenches east of Japan.

@Direct measurements of internal gravity waves and turbulent
heat fluxes in high latitude seas in the Northern Hemisphere
In the Arctic and sub-Arctic seas, the marked sea-ice retreat has
been widely on-going over the last few decades. We observe
oceanic internal waves and turbulent heat fluxes in a direct way
by using microstructure measurement onboard a research vessel.

@Mooring observation of sea-ice thickness and oceanic heat
transfer in the Arctic Ocean
The temporal variations in sea-ice volume and related oceanic
heat transfer are essential information. We monitor sea-ice
thickness and oceanic heat fluxes via year-round mooring
systems in the Arctic Ocean.

BABERAICHIBEREL000mO 7R E Al 40°N
Deep current measurements at a depth of 4000 m
east of the Japan Trench 39°N
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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, 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.

PIAEMEBAICLZCTDY 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 viruses 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 ocean, covering 70% of the Earth, is deeply related to several
environmental issues including global climate change, and may
be the last possible area for humans to obtain new biological and
mineral resources. Japan is surrounded by the ocean, so there is a
strong emphasis on gaining scientific understanding and quantitative
estimation of how the ocean influences the earth’s environment.

The marine environment is a complex physical and biological system
that requires comprehensive research of the whole system in both
space and time. Using the most advanced observational and analytical
techniques, the present state of the marine environment is studied
accurately, precisely and thoroughly, in collaboration with researchers
from other laboratories.

Ongoing Research Themes

@ Ocean circulation using noble gas isotopes

@ Geochemical cycle of volatile elements on the Earth

@U-Pb dating in ultra-fine areas of fossil and sedimentary rocks
@Paleoenvironment and paleoecology reconstruction
@Planetary oceanography using an ion microprobe

@Tritium - helium-3 dating of seawater and groundwater

@ Mechanisms of earthquake and volcanic activity
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Observation of submarine
hydrothermal activity on
the R/V Shinsei Maru
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(top left) Navigation Sampling System (NSS) (top right) Acoustic exploration of r_{

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

hydrothermal field (bottom) Sediment core sample retrieved from the Japan Trench | A A O KON TN IS XA XK KR ]
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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 have collected ocean floor sediments and precipitates in order to
reconstruct the paleo-environments and to understand the biogeochemical
processes to control ocean environments in the past. Marine biogeochemical
processes has played an important role in determining atmospheric carbon
dioxide concentration and in influencing terrestrial environments. Various
phenomena have been changing versus time, which can be traced and
recorded in the sediments. In addition, each process has its own peculiar
periodicity. Therefore we qualitatively reconstruct the earth’s surface
environments in the past in high-time and spatial resolution, which are
served to modeling studies. Both enable us to conduct synthetic analysis, to
understand the detailed process and to predict future environmental change.
Although “Mineral resources” and “Environments” are often to deal with
separately, both are closely linked from the point of biogeochemical and material
cycle. Consequently, the concentrated deposits are often formed on the
seafloor. In this section, we have sampled ocean floor sediments/precipitates,
terrestrial sedimentary rocks, and corals. We have conducted the analysis
of sedimentary structure, mineralogy, chemical and isotopic composition,
and microfossil assemblage. Furthermore high-precision culture experiments
are conducted on calcifires and opal screaning planktons, which are major
constituents of sediments/sedimentary rocks. We would like to contribute
collaborative works and international project such as IODP.

Ongoing Research Themes

@Study on paleo-environment and paleo-climate in relation to
the human activity
Sedimentary cores collected from the bay provide unique opportunity
to reconstruct both terrestrial and marine environments during the last
3,000 years. For future prediction in response to increased human
activity, we culture calcifier especially responding to ocean acidification.

@Study on paleo-environment and paleo-climate by using marine
sediments and precipitates
In order to understand long term environmental change during hot earth in
Cretaceous and/or cooling earth in Cenozoic, we study long sedimentary
cores taken by International Ocean Discovery Program (IODP).

@®Study on paleo-environment and paleo-climate by using
sedimentary rocks and precipitates on land

@Study on marine mineral resources
Fe-Mn nodule, Co-rich crust, and hydrothermal deposits are potential
marine mineral resources. Sub-seafloor hydrothermal activity and
seafloor ore deposits
in modern and ancient
oceanic crust including
ophiolites have been
investigated.

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.

@Development of a novel bio-monitoring method: We try to
develop a novel method to monitor physiological responses
of plankton to environmental stresses using gene expression
analysis.

@Application of underwater imaging system for plankton
studies: Optical sampling enables the direct observation of
plankton behavior in the filed.

@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.

HRMABATDT 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.

Ongoing Research Themes

@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

FEFENBERE CRELBERR

An Atomic Force Microscopy (AFM) image of a marine bacterium
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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 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

MEMBBATO—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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Division of Marine Life Science,

Department of Marine Bioscience, Molecular Marine Biology Section
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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 environmental pollution using living organisms as indicators
as well as to conserve genetic diversity in coral reef and other agquatic
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

@ 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

RBEZNE (ET) EZ0RBRE (£L),
YOk (BL) &Y TDRYT (BTF)
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 scientific field 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 (channel catfish, common carp,
chum salmon, conger eel, shark, 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

~yaATTIIICRWAR—ILER
WTREE 2T (B4L) 2B fF1)
2 &2 A,

RS TS B A AT RITE
FCERET. EUIND = D FIEHED
W) fHF5Nh T3, BEREH & D
ERRERDPNES, BEICES
HHEAICESTND
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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Numerical experiment to evaluate climate change effects on fish
(Pacific saury) using a fish growth - migration model
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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
using underwater gliders and GPS wave buoys 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

@ Transport modeling of harmful organisms and toxic substances

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

KEBOREHRDY T IV —-w_
BALEZRILY

Real-time monitoring of wind
and wave in Otsuchi Bay
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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
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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

SEGDEYEFERE
SCUBA sampling of
invertebrate community
on sea-grass

FHNEIZIC BBV
U1 HDIR

Egg mass of squid
Heterololigo bleekeri
at natural spawning
ground
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Fig1

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
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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).

Fig.2
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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.

SkEFIFBURBBEICE KRR (tEEERT)
(RERFRBRIDBE () ERBRFRIGBEOEE (F))

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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Division of Integrated Ocean Research,

Science-Society Interaction Research Section

LR T, BEEARBLVZZILET TN I3EMNE
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@R ERROINREN G FIZTTHR

OFI AR EDEE L EICSSH TR
QAT BFEMFEEIAMOBRICH T IEM

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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International Coastal Research Center

Kt 2—DABETI=FERAFEIL FEEEBDESKIE
PRSI, EMEEMEESHREOS VB ELTHERNICHS
KHSNTHY . REBEAMEICENCIMEGEHATOET
20 ESANMBORILM AR FABES LT ZNICHIREK
&S T RFEBEEBRICKELFEA/bOShE L
2—Td. ZhETDA0FL EICHI->TEEL X AHFAFIHA
MADEREEDIZ HWE RRICLDBFRBEPERROE(
BT MREAREEFRICET TRETIEEDIC RFEBEMN
EOEREXy FT— DRI EEICEEBIELTVWET, 4.2
NETLLICHIR EBECRREBE T LSS THFICE
WELEBCEENAENRICEEAET,

2018F2RIC. BELRAUFRERXADEM FEMICEE
BGFRICIRREE AR B SN E LA, 20195 E (213 IA%
MRS, KIERER TR BRI MERROREEREEN
ELRTRERE [BOMARE| PRFHINBZFETT

BEREINARERREXFFBATREE AR
Reconstructed main building of International
Coastal Research Center and the Guest House.

B FrCEESnRER T -1

New research boat “Grand Maillet”

*“5& ﬁLéntnﬁém"é’ri
Rebuilt research boat “Yayoi”

The International Coastal Research Center is located on the northern
coast of Otsuchi Bay, Pacific coast of northern Japan. The cold
Oyashio and warm Kuroshio currents foster high productivity and
biodiversity in and around Otsuchi Bay. The enormous earthquake
and tsunami on March 11, 2011 resulted in serious disturbance to the
nearby coastal ecosystem. ICRC is expected to be one of the centers
for international networks of coastal marine sciences and to provide
results of the studies on effects of the earthquake and tsunami on
marine environments and ecosystems as well as the accumulated
products by more than 40 years collaborative researches.

In the end of February 2018, a new research building and a guest
house were reconstructed. Experimental laboratories with running
seawater, and an exhibition room will be established in 2019.

NFERDE

Coastal Ecosystem Section

REDBVEMEEMESHREETIATIBERCHRDERE. 5LV ZOEH
BIEERALE T, RRPRIE HENAE, SOMRHTVET,

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.

OFREREDE
Coastal Conservation Section

RERICHIBEMOETEERTEERE MERRICETIMRETOIEHIC B
By Ry hT7— V0B TRENAFREEER I AT LAOEBELERLTVET,
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.

EYMERBEDE

Coastal Ecosystem Restoration Section
201ME3BNMAICRELEZABBERZEN AEDBFERRCENERICRIZL
B BLUREAERIERRORBEBRETDANZILERALET,
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.

S\ i S,
DEEFAREDE

Coastal Marine and Social Science Section
FRIER600 kmICRI=ZBERFDBFMREHEL  BIEICREZENF
K. BEZNZHEEORRE LU ThOOAX - HERZNEES - %E%
BRBALTWEE T,

The section promotes ocean research on the Sanriku coast, clarifies
biological and oceanographic diversity different by bay, and seeks
importance and roles of the coast from the viewpoints of cultural and social
sciences.

el E S BF
Regional Linkage Section

HREZEDAREBEFICETIRMBEICOVT, EE#EYSEMEEREED
HEMROEBRVOERE Ry N7 —7IZEBIFRZBICLAREDA LD
THRAREE. TRELODERERDDZEICLVEREBIELTVET,
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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International Coastal Research Center,
Coastal Ecosystem Section

BARDBOAEEIL. EYDZIRMEICT A, BEEOEERHK Coastal areas of Japan have high biodiversity comparable to that
ICEEB LD AE M A BE R DS R >TWET, T/~ AE4E of tropical rain forests. However, partly because of their complexity,

RERIE. REBIEDOHR. FHADEBTBORMELEEELT M
EEOERELOBERBRERELTVET, L LEN S, AFE
DERERDIBEEHEEICDOVTIE, WELBEBIN TV R LERS
PELFZRINTVWE T, ARERES BT AREERDEEL
BREICRATORIFHMREEERBL TV E LD, ARERERD
MR TIEEERMARAHFH OEELEIELTVET,

At Z—DUBTIAMEEICIE., A, A, A9iEE.
HEEDSEBEICZASTHY, AREERICEATIMARISHEL
27 4—IVRERHELTWE T, ZOEEN L, E5I219775F
POMELTVBIAREENDEERREBERERICETIRIE
Blr—42 G RBERICETAIRELLERIEDIVT =
BEEOESREROEEFH AN I LICETIME., AEEICE
B938@BEEMOERRBEORELEHICEATIME. =
EARORBICEFIN -EEYDARREICRITTREST
MICEIT MR E A B HIICHELTWET, £/ KEEAHIL
Y LDRICEEIN-BENREBELTEF#ETTIIET. A
FREOEBEZNIINTIERRDBEEMELTVET,
S5 ERNOMREEDHRMREERICERTZIZ IS
S0 ZEEAFDEBFERRDIBELEHEICOVT, LVR
BhroNEREBIELAMELEEDTVET,

REDETLEMAT -7

O=EREBOEBFREXYICRAT MR
ZREOHZDER. ELEAFERREFCEHICEST
WET, TNEDEBICEEN G EARRRDRBEESHERN S
75BN ERICARREF EDLDICICE T 50, HIFEA
TRICEDWERNERMENEREEDTOET,

OB AFPIRTITHICE T B FFBEROMA
KIEEEIZLHETE=REFRERVAFTEADKR 2L RFL
PART Y THICH I BBFERROEREEB AN LE
ANTWET, T BEMIEF LALERENFEEHE S LT
2L BENEDERBIEY. BEERCENERIRENHR
FRIELANTVE Y, ENEROBRARMBER2LBIBEET IV
EEMEL. ARBEFZOFH L RERERELTVET,

ORBIEFREAVHREET
KERIRERIARPERLEDOKRBELN A LN SR MERT
3575, TORRIREXPRDORA D SBENRFEEETTEL
WEIRET Y, BRLG EHANI S RFEBHFRELH L EH
FTEETCHRLERT -V TOBEDRFRREASAIILET,

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.

Ongoing Research Themes

@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.

@Past environmental reconstruction using biogenic calcium
carbonate: Biogenic calcium carbonate are useful archives of
past environment. Growth rate and geochemical proxy provide
various kind of environmental information. Daily and annual
growth lines enable to reconstruct at various time scale, from
daily to decadal, such as typhoon or Pacific Decadal Oscillation.

Picture Nutrient

Tem‘perature

Otsuchi Bay Curent

KAEETOBFREE=2U>YT

Marine environmental monitoring in Otsuchi Bay

=
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International Coastal Research Center,
Coastal Conservation Section
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EZ2HNEMEZh AR ECERRBEDEDY EHEL Y
2T %, AFIC. ChoREOHERERTFIRHRICEDLS
REEFREASHICL, BEOEEZNEZMORIIBIEE
BERAS 3,

QETHENENEICETIME
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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.

Ongoing Research Themes

@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.

REMYT T2 A—LICLBIEMR TOHBIRERRE.

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

@CEffects 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

a i
REEEEEROENMED /=D DEKRE

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.

BT ERBELIY
O~J0O%hs&
Young Pacific bluefin
tuna attached with
conventional and
electronic tags

People on the Sanriku coastal areas, which have been devastatingly
damaged by the Great East Japan Earthquake in 2011, have great
hopes to 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, which 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 by bay, and seeks importance and roles of the coast from the
viewpoints of cultural and social sciences.

Ongoing Research Themes

@Bcehavioral ecology on high migratory fish such as chum
salmon and Pacific bluefin tuna and sea turtles.

@Difference in fish community structures in sea-weed and sea-
grass beds in bays on the Sanriku Coast.

@Anthropology of human relations with sea on the Sanriku
coastal areas.

[BEHFLOER in =0T,
Facebook, TwitterCIEHRFEEH
(“umitokibo” T1R5R)

Logo mark of “ A School for Marine
Sciences and Local Hopes”
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Tohoku Ecosystem-Associated Marine Sciences: Projet Grand Maillet
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CTD measurement on board R/V Shinsei Maru

AIEBEDEEEMEE

Benthic organisms in Otsuchi Bay
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The logo of Tohoku Ecosystem-
Associated Marine Sciences
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The mascot of Projet Grand
Maillet, named “Maillet”
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The Great East Japan Earthquake was one of the biggest
natural disasters humankind has ever experienced. Our
mission is to ascertain the impact that the earthquake and
tsunami had on the living organisms and ecosystem in
Tohoku coastal area, and observe the subsequent process
of transition over the course of time. Based on this scientific
knowledge, and continuous monitoring data, we will clarify
what is needed to restore the area’s fishing industry. In
order to execute this mission, the Atmosphere and Ocean
Research Institute (AORI) of the University of Tokyo
launched Projet Grand Maillet, which is based in Otsuchi
town. Otsuchi’s name means “big maillet” in English and

“grand maillet” in French. Projet Grand Maillet is named
after the first new research vessel built for the International
Coastal Research Center since the disaster. Projet Grand
Maillet is a part of Tohoku Ecosystem-Associated Marine
Sciences (TEAMS), funded by the Ministry of Education,
Culture, Sports, Science and Technology in Japan (MEXT).
AORI will carry out scientific research in close collaboration
with Tohoku University and the Japan Agency for Marine-
Earth Science and Technology (JAMSTEC).

2 o 1 9 ATMOSPHERE AND OCEAN RESEARCH INSTITUTE I CATALOG
THE UNIVERSI (e}

TY OF TOKY(

67



— NS | RESEARCH CONTENTS

EREESEMAREYY

Center for International Collaboration
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Original symbol mark of CIC Research Institute

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 Roscaten insittate oo KEABEHRFICHIBNMFLMERMT T NI COBRMEBEEZEEB20SHICAARELL
The University of Tokyo 3I— (VAST) EHRIBHICET 248 E THRE

International meeting on cooperative research  Participation in an I0C meeting at Paris as
with the Vietnamese Academy of Science and members of the Japanese delegation

Atmosphere and Ocean

e EH 2 iz (3%)
Professor MICHIDA, Yutaka Professor
e HEF K iz (F)
Professor MAKINO, Mitsutaku Professor
i ik =FA iz (G8)
Professor SIATO, Hiroaki Professor

E N HEHIE (F) A EF

INOUE, Koji Associate Professor  PARK, Jin-Oh
SHER— IR (F) 1REE =2
IMASU, Ryoichi Associate Professor  ITOH, Sachihiko
HEIL the

YOKOYAMA, Yusuke
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Center for International Collaboration,

International Scientific Planning Section
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This group aims to participate in the promotion of international research
projects on atmosphere and ocean sciences. In particular, the members
of the group play important roles in many projects promoted by the
Intergovernmental Oceanographic Commission (I0C) of UNESCO, by
providing professional suggestions in the planning of oceanographic
research and ocean services of the IOC Sub-Commission for the
Western Pacific (WESTPAC) as a member of the WESTPAC Advisory
Group. We are also actively participating in oceanographic data
management with the International Oceanographic Data and Information
Exchange Programme of the IOC (IODE) . Prof. Michida was elected as
one of the vice-chairs of the IOC in 2011, and co-chair of IODE in 2015.
From the scientific point of view in the group, we carry out studies on
the coastal environment and its variability particularly in relation to
marine ecosystem dynamics in some coastal waters of Japan by analy-
zing physical oceanographic observation data. We also promote tech-
nical studies to improve observations with drifters and shipmounted
ADCPs for investigation of the surface current field in the open ocean.
In addition to the above oceanographic studies, the group contributes
to the issues of ocean policy of Japan, including oceanographic data
management policy that has become one of the important subjects after
the enforcement of "Basic Ocean Acts" in 2007.

Ongoing Research Themes

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

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

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

ERFBIC 6 B8
Oceanographic observation in
Suruga Bay, Japan

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

International Advanced Research Section
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The division of international advanced research promotes and
supports 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.

Ongoing Research Themes

@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
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Center for International Collaboration,

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.

Ongoing Research Themes

@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.

HEFEEED
FHEFLR
Photosymbiotic
foraminifera

SAITO, H.
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Center for Earth Surface System Dynamics
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The Center for Earth Surface System Dynamics (CESD) was
established in 2010 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, IGBP, PAGES, IODP and IGCP.

Ongoing Research Themes

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

@Stability of Antarctic Ice Sheet
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Center for Earth Surface System Dynamics,
Ecosystem Research Section
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C.EHICLBY T 0mEBRNEXR
d. BB A% AV 2Underway CTDEREI

e AKEREYI1L—Y 3 Ils I3 EARMEEBEMED
KBHT

f. kT 500 m BFEFINICHIBBBEMEMBERF VT
PEPAN

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.

Ongoing Research Themes

@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.

TSUTSUMI, E.
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Center for Earth Surface System Dynamics,
Genetic Research Section
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W EEEBRSHICTBODMELET>TVET,

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.

Ongoing Research Themes

@Evolutionary Analysis of Genes and Genomes

@Ecosystem Omics

@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

ARBHTE. KRBEROBAEETVJ72RBLT KR
BEROYIER LR ECEEEIBORBRRAEITVET,

KEBEREHATEH.FHLOEZITOARRETIVELT,
£IkIFEEFEHZETILNICAM (Nonhydrostatic 1Cosahedral
Atmospheric Model) DRRFEEEHTWET, 2IKFEHHFE
FIVIE, HIRE B EHKkMETOKEAY > 1B I B RGE
DAR[ETINTT EDBBIEFAFICHONShTVWIXRE
AEBRETFIVIE, KFERIGEHI BI10kmE EICIEE5X 5 %15
T ARABROEBEFEE LTEBLRGEOERKTOEIE
BRI DCEN TEERBATL I COLOILREREKTOEID
THEEMIY REFHORAODAEEENERNDVEDT
T EHRERGETINE. EBRKTOIEBRRIIRRTZZ
ET. ZOREEMERIBRIOIETEIHDTT, NICAMIE, 1
Z—Uh Ay aEEEESTWE T, F20EFEHETEHLE
T HELEZFE—HEERTEI Ay Va2 FALTWES, 2
DETFINCES>TRKRDAETHFRTEEP LD 1B
BORE - FEP EEOXE. ZWOHEE, HBHE[IRPYY
Fr e Ta)TURENCOWT LWEFEMDEVW I 1L -
U EREINE T, NICAMEBEETILCOCOXR I 7 OVILE
EDMDTOEIXETIVERETELICE-T. KRBHEEE
MEEEDTVNEET,

REDELMAT—~
OARABRNZEESHEEARBEET VY
OERKIATLMAEEETINOTEEEDER
OFHEBUE— VIV TEREETINVOELERE

NICAMICK W BRIN-L2HKDESFH 20DHFTERAEF BRINT
w3

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

NICAMIZEZEE/NRFIFZOVIL () EARFITAVIL (5-) O
Iab—Y3a>r
Simulation of clouds and aerosols (red for coarse and green for fine particles)
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Analytical Center for Environmental Study

At 2—IERFEFRDOMEBILE - B MT#EREL The Analytical Center for Environmental Study (ACES) was launched
FEFNAIE - BB HEL. BEENICET AT in April 2014 for aiming to conduct frontier sciences in Earth system

BEBERIKRT22EeEHI Va3 ELT 2014F4BICKR
BEMEFROMBAEESE LTHEKINEL BAKE—D
DTN RT—UMRBEESITEE (AMS) 2IEU0. L —
Y—T I - a EnBEFESSIXAVEENINEE(LA-
HR-ICPMS). BB e k(A BE N EE (Nano-
SIMS) . ZD RN ERBORERMAEENTEE L E & BR(E
L. BHEMPREARPOMEALER S D5 & 5FMICH7
BALE T, ZhICE-T KRBFICH I 2MERIREE. IR
RET. BEENOBEERIROBAEDRERDARHEZ
TH5CE&BIBLET,

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).

1282297 %
BUHBEES
Internship for

undergraduate and
graduate students

ACES: Analytical Center for Environmental Study
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Analytical Center for Environmental Study
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Analytical Center for Environmental Study,
Environmental Analysis Section
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HTVET,

O FEEMERNDEREICEHTIME
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REEEDITEDTWET,

ERAEDRER. BEDEHICL->THBEF N E
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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 (GIA) 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,
IODP 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 LTIV
2F—UMEREE
PIEE

Single Stage Accelerator
Mass Spectrometer

YL OBRDXIREEESHBEL —H—TTL—Y a3 BEBHMEBIC
TETINIBEDKBT -2, FHISA->TERXOAPEI Eh VIR
FIhTW3,

Annual sea surface temperature recorded in coral skeleton as Sr/Ca being
measured by HR-LA-ICPMS.
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Environmental Geochemistry Section
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REBEHAIND T Tl EROBE D REEDBRR R §57-
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Past environmental information may be useful to improve the modeling
of future climate change. Marine biogenic calcium carbonate, such as
coral skeleton, foraminifera test, bivalve shell and fish otolith may record
past environmental and/or ecological information as their chemical and
isotopic compositions. Conventional methods such as LA-ICP-MS and
micro-drilling have spatial resolution of 30-150 micro-meter, which may
correspond to time resolution of a few days. We aim to reconstruct the
past marine environment at ultra-high resolution of 2-5 micrometer by the
analysis of biogenic calcium carbonate using a NanoSIMS, stateof-the-art
micro-analytical technigue. This method may provide us time resolution
of a few hours in the case of giant clam shell. Then the past climate
reconstruction from the carbonate sample contributes to understanding
of the climate system and global warming more precisely. Application of
the technigue to fish otolith may give new type of insights on fish ecology
such as migration history and nursery environment. In addition we study
chemical evolution of seawater during Phanerozoic based on NanoSIMS
analysis of marine sediments and micro-fossil. We also reconstruct
volcanic activity recorded in speleothems using NanoSIMS.

@Development of analytical methods using a NanoSIMS

@Paleoceanographic study using biogenic carbonates and
phosphates

@Evaluation of paleoenvironmental proxy by culture experiments

@Ecological science of fish through otolith analysis

@Geochemical study of ocean’s chemical evolution using
fossils and marine sediments

@Investigation of volcanic activity using speleothems

BEOREFBERERIFTS
EEY T

Coral keeping past environmental
information

HADEDS>DERFERERFTILENER
Fish otolith keeping ecological information
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Ongoing main research organizations in which AORI participates

RIRZ B & FRITEEICET 5 MAE
Climate Variability and Predictability

Zai—Fy—T=2

BEOWETE - LK L3 EMMIRILZHE

HRBFRAUZTL

Global Ocean Observing System

BEEVERAMRE
Integrated Marin Biosphere Research

EFEhRiBEMAE A E

BAEHE

HRTUEMEETE (WCRP) TERIW-H#HBELIKATMEEE (TOGA) LitFRiEH*

EIREER (WOCE) D& MkETEE L T1995F (CRtAS N /- HRBHE AT —BEE AT 4,
+FE-BFERROWBKEEFE TRl NERBERIEZSHO=20DT—7 &L L. HIERIEDOR
BREEDORELBEFRDHDEENETH>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.

Ta—Fr— T—XIERAIRE L IR SORRBEHIS LA B LTSN AERTOT S
LTH%, Z1F Iy 7L WIRDOIBER EMBARRDORFE. 2 U rIeE G IRt S\ DExih
BT, BEBROTOY 17 MMllintegrated 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)—- YTV TR LI UOBBREMMEENFEEREL T BECEYE
EENBEETREEEINS ODRMUGLITEBASHICL. BEOENMIKILZH 1 7)LD
HME T O—/NIVRS—IIVTERBAL & O & T3 MREE 1970 FERIKE R OICERIN
7-GEOSECS (M EK LA AFERERTIAZR) STEIDE - 71 —XIE D5 N3, 2003F &
JSCOR (BEMZMREZEESR) OV R— &R} 2005FICH AT XTI ERARS
. SCORDAEMILELTZAEZ—RL 7,

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.

S[UEZE. BEREBRESED BLVENDS, HADEERAIITLEEBELEIIEWV
DEtE, 1x XA AMMFEBEBFFZEESEEN EE, BFFEL NIV TIZ1993F ICRABE N 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.

IMBeRIZ. Future Earth& SCORDPHRE THIEL TV 3 FEMBEIC DV TOERHARETE
TH3. 5P BEIPOZIZFREMET S/, BECBERNTEESEI SESICHIS
THIEEAMELAER MR EFMEMREHEL 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.

12—y TId RRBEICEIRT IS ELMREERREAD DFERRMHEEL T A DR R A,
PRBEMRICET A E R AMZRETO RN AMBHE R EE 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.
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International Ocean Discovery Program

b Ot 3 pE 3 S d
North Pacific Marine Science Organization

A BT O TORDEICE 1T 3 EHERE
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Sustainability initiative in the marginal
seas of South and East Asia

B AREOYMBEREFRMEE

Surface Ocean-Lower Atmosphere Study

HRSIRAAEE
World Climate Research Programme

BEAXTFEBEEERAE
Programme of Research for the
Western Pacific

KrErBETIHRRHMBFOMEIARM [B5Z0 2] XREDO T - LRIBHIRELE %
BAuT #HLWHBEEITEIL T NBORRXENEDOTENEML &5 & T 2EEHERM
72, 2003F108~2013FE9R THRAN T —X £ T L, 2013FE10A1 S RD Tz —XH B
IS h, #EEICREP EL» R ONEEEIER T,

Using the world's most advanced drilling vessel "CHIKYU" constructed in Japan and the US
riserless drilling vessel, an international joint research expedition is being undertaken to create new
theories about the Earth and to try to contribute to the future safety of Japan and humankind. This

program was operated between October 2003 and September 2013. The reformed program was
established in October 2013, and Japan is fulfilling a central role in the promotion of this project.

R FBEFR 2R A KT EEZOBEBICH 2B ER MR (e AT
B2 EEBMELTI992F IR SN /- BB R #EE T AL KBEFEDICESICAEH T 5, R E
3. AFL BAR FE EBE. OV 7 KEO6HETHZ. BEEMICSMEICSVWTERESEAERH
ETBEEHICHAEGHTI LRI LRHRE REEREL BERZOERICEML 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.

SIMSEAI. EIEMZSBICSU)DXTIRER T BT 7. RE 72 TOHLB(EBAF
FHBIRE) &7 DAFBDIE A 2B % Future EarthD RS T, 2. BRI, SR EHIZIE
ZBHLWTOUSLTHD

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.

BEECRTOERBEH TCOMERREFOIMZ - - VEFFOMREZERL. [E
ZiLEDEAREREBAYT3IGBPOI7 7OV 17 hE LT, 2003FICx b EIFS5N iz, 20155F
PO LA B LD 5 Ta—Fv— - T—AOAF7 TOT 17 b UTEBIME & R E R
RIS BRI R EEIE 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.

HARTUERHZZETE (WCRP) I, Bk XFLDERBEET UL TEL U BRICE-TEE
HERIEREDFMAEAL T ABBRHOSIGEFEDEBRETIETFAEZHAET 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.

BERFFZEEOBEZOHE AMBEREENELAIXIIRFEBEFEFZEZES
(UNESCO I0C) 709 7L, 1970F ¥ ICEHIASh . ZDEZERERIF1989F L 51
I0OCHHYTAZIy o a il EIf &z, 2014F4BICIEN LT 25R e NFEIEBFE Y
PRI LPfThh
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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EFE1# 7 | INTERNATIONAL COOPERATION

EFRH# R 2018FEICRRAZARBEMEFORBF TR L~ T4 ERLEARE
Internatlonal research projects hosted by AORI researchers in FY2018
HARE THZRER RERE HFESINKRE Rz D
Period Title Representative Representative of Summary
of AORI Participants
2011.4.1- AV RFEBKPOIDRES K | /M 7T BOYLE Edward A. FMMAMBBNICLDHRMBICED
2019331 | URfIALAIE OBATAH | [Massachusells institute| TIREYL 11 >/ Ki¥BARDIHRE RV
&Y. SEMFLS AlZ, YYFa—tyYT
BXZ2EHETIT S,
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.
2013.6.2- BOBICHBFDIIVIZIA, |IME T Mochamad Lutfi Firdaus | BEf2 R BERAD ML —F—E1EDS D
2019.3.31  |\TJZ9L, Z# T, ¥V %)U|0BATA H INDoNEaas Beneku | IILI=D L, NT=DL —H T, FY
DB IR T DS SLOEBERBZY T ErY T D
BLBBRUA Y REICBVWTHAET .
Biogeochemical cycles of high-field- To understand the fluvial input of lithogenic
strength elements in the marginal substances to the ocean, we investigate the
seas biogeochemical cycles of high-field-strength
elements (Zr, Hf, Nb and Ta) in the marginal seas
of the Southerneast Asia and Western Asia, and
Indian Ocean.
2011.4.1- ABHEBRBEOE & E£EIC | = WAREN, Anders AR EEZIDIRBICBITDEE
2019331 | BIT B KANO,Y.  |[Swedish Museum DR L
I
Evolution and ecology of deep-sea SWEDEI\lIJ] Yo Natural history study of deep-sea molluscs
molluscs including hydrothermal vent endemics
2012.4.1- EREOBERBBESHKRIEIC | 15 =8 %Wmakwgfr BEA Y RAXNEFERICHITDEEED
2019.3.31 zo avarian State Collection | 3Nk . N = zo
HIBHR ~ |kanoy S eacer " | K - I EIEH(CBI T B B2
Adaptive radiation and diversification Evolutionary ecology on invasion of land and
of gastropods freshwater environments by gastropod lineages
20156.4.1- EREDD FRAMBTICET | I9EF HRA ZARDOYA, Rafael =rIVRU7Z DNA 2REFIDHEIC
2019331 | BHR KANO, Y iuseo Nagional 3°| kDR EDRRRBEN
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 BEESHSYICOSIIIEELRDDF
2019331 | HFEYEHHR KANO, Y [Natural History Museum. | (232 (B3 92 B 5%
ondon,
Genetic architecture of colour in The genetic architecture of colour in marine
marine invertebrates invertebrates
2017.4.1- EE AOMAIEEEE SmICB T | 398 Al BOUCHET, Philippe i Al (21302 DER R DN S dr fe B I ) || M FE 2
2019.3.31 i KANO, Y [National Museum of| S(DitsBE) - £ AEHI 5 Tn (RIS BHIZE
B|ogeography of amphidromous FRANCE] o Amphidromy in neritid and thiarid gastropods and
gastropods their geographic and ecological distributions
2015.4.1- b fE X FF QRBEYMEIC | T FH MALYUTINA, Marina V. | b TR KF (CH T 2R BEYHEE ELIC
2019331 BT B NS | [AV Znimunsky nstitte | g 272y
ri i s
Deep-sea fauna in the Noethwestern | KANO, Y, RUSSIA], &Y | Fauna and evolution of deep-sea organisms in
Pacific KOJIMA, S BRANDT, Angelika the Northwestern Pacific
[Humburg University,
GERMANY]
2013121-  |A—RNSUZOHBVET IV | RBE S John A.DONALD |V Y X EHILEETILELTHA
2019331 B VXY X EMANDHE | HYopo,s | [Deakin University. | 337 LT, MERBOBBEL. FE.
RN OHEE KELEOMRZHETDELEDIC,
MRABRYNIT—IZEET 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- BREOEERAMMNIVEVICET S& S GRAUE.G,LERNERD.T. | OS5I FVZIFU S ET B A RTAE
2019.331 | B HYopo,s | [university of Hawail. | ;)L £~ 2 ®ERBCTAEL. ZDHEE
ZBHSHICT 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- HERBEODANVRILEICET K& E ANDERSON W.G REREOANVARIVEVDAIERZ
2019.3.31 Sy i HYODO, S [University of Manitoba, | g2 37 |, ZDEMBEPANVANES

Stress response in cartilaginous fish

CANADA]

BHASHICT B,

To reveal the stress response 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.
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HARE THZRER RERE HFESINKRE Rz D
Period Title Representative Representative of Summary
of AORI Participants
2017.4.1- BREOAHILY D LA EEE Chris Loretz BEOAOIVYILRAZ RSV AT
2019.3.31 HYODO, S 5Stiteug2|versny of New B9 BHE,
Calcium homeostasis in fishes ore ] Continuous collaboration on calcium homeostasis
in teleost and cartilaginous fish
2017.4.1- REICHIFTDAMVRADOHIRFIE | Kk & Robert M. Dores REBICBITDRAMVARBOARIRALRD
2019.3.31 HYODO, S LUSFA')VGVS'W of Denver,| X7 = X \CEIT DK
Central control of stress in fishes Research on central regulation mechanisms of
stress response in fishes
2016.4.1- RBUIEBOMRRE FREF ET DYMENT Jerome HETRBOBEEFEHERZITL.
2019.3.31 OKINO, K [IPGP, FRANCE] BEOHETOERAEHWIBREZEHO
MRZED D
Study on deep-sea magnetic Study on magnetization of oceanic crust and
anomalies variation of geomagnetic field based on near-
bottom magnetic survey
2017.4.1- MBS TDT IR E | HE BT LIU, Char-Shine HETHENS TJDMERYE - #hBFH
2019.3.31 HAKRDIAR OKINO, K INTU, TAIWAN] REZHBFIATHELTITL. KR
DBEZHEREHBIS IDFELE
EMI Do
Study on tectonic background of Reveal the tectonic background of hydrohtermal
hydrothermal systems in the Okinawa systems in the Okinawa Trough and the evolution
Trough process of the Trough, by conducting joint-
reearch cruise of R/V Shinsei-maru.
2014.9.1- WEMI—ESTA N ERV| B HF—H STRASSER Michael BARBEOMEMHY—ESFAhERVE
2019331 | AABBICHIDELESE | ASHILY [Qniversity of Innsbruck. | 54t 75 A Dt R B EDF
Paleoseismology using seismogenic Study on historical earthquakes off the Pacific
turbidite in the Japan Trench coast of Tohoku using seismogenic turbidite
2017.4.1- MATH - =RIIFORESE | WO RS RAIMBOURG Hugues mMA+®& - ZRINEFOHFNMBEREE
2019331 | BRUTEABEBIZOMI | YAVAGUCHI A | [Universite d'Orleans. | ik DIEATH 5. HITHE~HE=1£D
HIFAHFFDFRELBLUTFBENBRE
DfERZBET,
Evolution and fluid flow process of Tectonic evolution and fluid flow patterns of
Shimanto and Sambagawa Belts Shimanto and Sambagawa Belts based on field
geological survey and analysis of mineral veins.
2017.4.1- WIBEDS Y VNS MICED | IO RS RAIMBOURG Hugues MEETDOREMDSI Y RHESTHS
2019.331 | HEITNDTOLZOME | YAMAGUCHI, A | [oTwersite dOrieans. | g D/ (SAY—EH#ET Do
Fault slip process estimated by Estimate fault slip parameters from Raman
Raman spectroscopy of fault rocks spectroscopy of carbonaceous material within
fault rocks
2018.5.1- YOG Ry FIMOME - | ILLO RS LEAT Philip POV R4y FIOME - thIRYIEF
2020.3.31 Hh Bk IR YAMAGUCHI, A bBKrl]Ush Antarctic Survey, e
Geology and geophysics of the South Study on geological and geophysical research of
Sandwich Arc the South Sandwich Arc
2018.4.1- BEOHMTREBRAEICEHT 2 | EEH EF [SHEI\:_Chuanl-C?OL{ BEDOHTKYERKICETZIMRE
2019.3.31 pach SANO, Y glil@mel eityemn | Eikiva T>5
L N [National Taiwan AUsLEfIAZESHTLTTS. _
Study on fluid in the deep cruist in Conduct study on groundwater and hot spring
Taiwan water in Taiwan by analysis of helium isotopes.
2017.4.1- TSVZADKRIUICEATSHMAE |EEH G5 {?WEQEQE . 7S5V ADNIUICET DI %= it R K®
2019.3.31 niversite ermont- | &= | =145 =5
_ SANO, Y [Universite Cigmmont: LRSKDAUD LRRHEZSH LTIT S0
Study on volcanoes in France Conduct study on volcanoes in France by
analysis of helium isotopes in hot springs and
groundwater.
2015.4.1- HIKREBICHITDYERB/IRIC |EF FA PINTI Daniele L. MIRRBCERSNEPEZIHLT
2019.331 BT DR SANO, Y [Lniversite du Québec a| Hiy3 RERIC 55112 ME ERDHFRET 3o
Study on geochemical cycles in deep ’ Conduct study on geochemical cycles in the
Earth Earth by analysis of materials formed in deep
mantle such as diamond.
2015.10.1- REKPT TUADNIUICEET (EH &8 FISCHER Tobias FRRP7 JUADKNIICET A=
2019.3.31 BIfR SANO, Y [University of New g2 9058 RKDAUD LR RK%E
Mexico, USA] \ /==
PRULTIT I,
Study on volcanoes in Latin America Conduct study on volcanoes in Latin America
and Africa and Africa by analysis of helium isotopes in hot
springs and fumarolic gases.
2018.3.1- BEOMEICET AR £ &5 %?HWT% . l%@@ﬂ%wﬁ?%ﬁ%%Mmeﬁﬁ
2019.3.31 SANO, Y Eou Gui@ne j T5.
. University, SOUTH ARERHULTITS .
Study on earthquaek in South Korea KOREA] Conduct study on earthquake in South Korea by
analysis of dissolved gases in groundwater.
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HARE R R—ER KRE HFESINKRE Rz D
Period Title Representative Representative of Summary
of AORI Participants
2017.9.1- WIRREBHADERE=S U | E5 FA TOMONAGA Yama BRAAZEHRE_SYIVITITBHILET,
2019.3.31 JICET SR SANO, Y [Eawag, SWITZERLANDI | i 3% 7R 28 H X (D i E P 2B ICR T DIAF
Z1T3.
Study on continuous measurement of Conduct study on origin and behaviour of deep
gas from deep Earth gas by continuous monitoring of dissolved gas in
hot spring water.
2018.4.1- RNIORXA—I v TJOLRIC|EEH AT LI Yuan _ BEXRR - aREBRIFICLOTYIY
2019.3.31 DIIBDEZEDRME - HDEEE) | SANO, Y [Guangzhou Institute of | 3/ o) TOB X (CBIFRERDEE
Geochemistry, Chinese EREETD
Academy of Science, & °
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.
2019.1.3- JOCHBICHIFDIIUT R | EE =X Henri Weimerskirch JOEESICBVTIIUTRIRIICTS
2019.4.6 Y RUDITENERERE SATO, K KENIRS, (FRANCIEL ARVO—F—EEFFHASHEEE U,
Study of wandering albatrosses in Flight recordrs and video cameras were deployed
Crozet Islands on wandering albatrosses on Crozet Islands
2018.11.13- 1A O — l\"%l:ab‘b‘Za TN | kB =X Henri Weimerskirch FAO—/I\BICBV\WTIT VAVRUICTSA
2018.12.18 | RUD{TEIERER SATO, K [CNRS, FRANCE] RNLO—F—EEFFHhASEERE U,
Study of frigatebirds on Europe Island Flight recordrs and video cameras were deployed
on frigatebirds on Europe Islands
2018.7.6- X%%(‘EBUZEI Owv/\E X | £ =X Francis Daunt AABCBVNTCI—0OvINEXDICTSA
2018715 | OMITEIERER SATO, K [Centre for Ecology and| (|, ] —45—LEFA A XS EETE LTz,
Hydrology, UK] . .
Study of European shags on Isle of Flight recordrs and video cameras were deployed
May, Scotland on European shags on Isle of May
2018.7.9- 4% )795‘/95‘/%(:3’5!# i T Forest Department| 55V S SVBICENELETI7A T
2018.7.15 DT AVIHADITEEREFLE | SATO. K Sarawak HADE VY RET ol
[MALAYSIA] X
Study of green turtles around Tarang- Green turtles nesting on Tarang-tarang Island
tarang Island, Malaysia were surveyed
2018.4.1- VSAVFFOMAICEEZ | =EB— Marie-Agnes Tellier ,,.\}ﬁﬂ/ﬁiﬁﬁlcﬁljé‘ SRAUFFDOMA
2020.3.31 RIFTREERA MIYAKE, Y [UUSF};‘]’e'S”V of Wisconsin, | [C=/ AT 3 T BIBEER % H5HBETIC
KOBESHICTD
Environmental factors influencing the A statistical analysis study on the environmental
recruitment of glass eels of Japanese factors influencing the recruitment of glass eels
eel of Japanese eel along the southern coasts of
Japan
2010.4.1- Rk EERFNRADD O | AFHEE John Simpson R KEERAIADCH DEEXFA
2021.3.31 HEAFABIRICSITDEEY | KIMURAS [Univ. of Bangor, UK] BIRICHF DR EMEEREDRERA
EERBE DA
Studies on mechanism of high Studies on mechanism of high biological
biological production for sustainable production for sustainable use of fisheries
use of fisheries resources in the resources in the Menai Strait, UK
Menai Strait, UK
2014.4.1- ZRVOFFOEMLOREICET | KBS mn :(_-S | Tai ZRYIFFOEMGHSHEZICED
2021.3.31 zz ationa aiwan|g N S
B3 - KiMURAS |[National Taiwan @gsicH2Fmems s MR
Studies on spawning migration of the Growth and larval transport of the Japanese eels
Japanese eels from spawning ground to nursery ground
2017.4.1- AFRERRORBEHEICET | KEHRK fgme,s Leiclhter, o of Y IBEORAFRERRORIEEZH &
2019.3.31 W [F R 52 NAGATA, T cripps Institution o = TETS,
BERAEHR _ [orippe Instittion of | ZOMIBIBIT S HRFRZTS.
Developing Japan-USA collaborative of California at San|Collaborative research on biogeochemical
research on the environmental Diego, USA] cycles and envronmental changes in the coastal
dynamics of coastal ecosystems ’ ecosystems including coral reefs
2012.4.1- BEICHITBERREEERY | I &L Ronald Benner VIV EDEERZAWVCKEECSIF
2019.3.31 DENFE OGAWA, H [University of South z e Ra17 B MY DENREDERRA
. ) ) Carolina, USA]
Dynamics of terrigenous dissolved Study on the dynamics of terrigenous dissolved
organic matter in the ocean organic matter in the Pacific Ocean using
biomarkers suc as lignin
2016.4.1-  |JbAFETERT—ILEEH | Pl E— Enrique Curchitser LEATEERNRICIA T, HYTFA
2020.3.31 BEEYERICEZDRED|ITO S [Rutgers University, USAL | 53/ % 33 2 & U Tz )\ BZ B R ELD AN

R

East-west comparative study on
effects of Pacific Decadal Oscillation
on marine living resources.

ERENETIVORERRZREL .
BEHROET IV ZILERTF TR L. EE.

Conducted simulations using an end-to-end
model on small pelagic fish, focused on sardine
and anchovy in the eastern North Pacific.
Conduct similar simulations in the western North
Pacific and compare the results.
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HARE R R—ER KRE HFESINKRE Rz D
Period Title Representative Representative of Summary
of AORI Participants
2016.4.1- EH-HBEBRENVT S | FEE—- Coleen Moloney |\ BRI CHDEM - ALERREE
2020331  [EAMEEROLBRAR IO, $ [Cape Toun University.| 218 Tap 5NV S m i 4 IER DB
ZEL. B - BHLERROEEZRAND.
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- 29 - ﬁm$%¥t75Wb-ﬁﬁﬁ— Paulo Calil AEERMRECO2EH - HBPLEER
2020831 YV EF B RBEBRD|ITO,S [niversidade Federal do| & 55 %)), - )L EF BB AR D
LB ' hg=EL, Rl - RREBRRORKEZE
BHSHICT B,
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- BBICBIIDNITIFATIEK | Rk E— Huaming Yu ) BHEBEDERERCHDINIIFADTIE
2020.3.31 |UYDSOERZHIEITZHR |70, S Bpeal A Y N YOS OEREHOERER D,
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- MICRBENBFERRIC| FRE— Myron Peck WICREBILICK O TCSIERIEINDEF
2022.3.31 S5X5%E& ITO, S ESUE”F;K;%&'% of Hamburg, | - EE AN DF B % HET .
Climate Change Effects on Marine Evaluate and project marine ecosystem response
Ecosystem to global climate change.
2017.4.1- BEETIVEAWVWCHEROYL | FilkE— Ryan Rykaczewski HEETILVEAVWVCHREDIYL DT .,
2022331 |9Y, AYIFATYRDEE IT0.S RS ian o SOUtM NE U FA DY RO EEHIE DL BT
IR DL 3T ' ZRET Do
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.
2018.4.1- BEETILZRVCHFDAHY | Fik E— Kenneth Rose AERREBMETTIVEAVTHED
2022.3.31 IFADIBDEFHBOLE |1TO. S {JL’S’X}’S'S"V of Meryland, | 1555 F 4 DY BOD &4 SEH IS DL EIFR
ik ZRET Do
Comparative study on sardine and Using laboratory experiment results and fish
anchovy life strategy in the world growth and mlgratlon models, compare life
ocean using numerical models strategy of anchovy in the world ocean.
2017.4.1- AUTAIZ7BREERH | FlkE— Emmanis Dorval C |NEGERFE OB KEESD. HIRKHEEE
2022331 | —WEFHICHTDIEEERIE | 10, S [Southwest Fisherles| T )L+ —INZ(CRIT DB EHU T+
23 I P o —_— s ~ [y
DEEBRUEELDLL IR USA] }b—Tlﬁiﬁﬁt%/ﬂ - %ﬁlﬁﬂ;ﬁiﬁ_tiﬁ'tﬁ lJ_:_
ZTNZNDBHICS IO ETE LR
IBHIET, NELFRBEOEEL R E
BH5HCT D,
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- —L%}EELD\#_LU BHRE | R E— Ren-Chieh Lien st EEBAEBARRTIO— M ZHWVT,
2020331 | R& IO, s [University of Washington. | & s 88, 115 | & {2 S TIBILME T DB
: BICLBDRABEDEEEZRSNCT 2.
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.
2017.2.28- |BY TSV IRV ICKRET D | TH Fth Curtis Suttle BT SVONYICRRET BIICIREE
2019227  [GEEMYA)VADSHR IS ERE| HIRAL Y [University of BItish 5 (LRZRFAL. ZOEEFNER
FHEROHEHA ’ ZfREAT %,
Diversity and ecological roles of Explore a new virus infecting zooplankton and
marine viruses infecting zooplankton reveal its ecological role
2018.4.1- FEHBCBIFDEBIEAERRE |10 &7 Benjamin Rabe i RAViKinZzAWC, biREHIEE
2021.3.31 | fEAEIX(CBIT DHZ | R KAWAGUCHI, v | [Alfred Wesener Insitute, | 17C 3533383k RO PIERED K1 2 B35
REEIRIE D & ML, BKEDMCHTIRNTEE
Bl
A study of near-inertial internal It is aimed to elucidate physical processes of
gravity waves and turbulent heat interna waves and turbulent heat fluxes under
fluxes in the Arctic Ocean with focus muliyear sea ice in the central part of Artic
on the implications of global warming Ocean, in which the field research is based on
German RV Polarstern. Clarify the similarities
and differences of tornadoes and supercells
between Japan and Italy and compare them with
those in the United States
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HARE R R—ER RERE HFESINKRE Rz D
Period Title Representative Representative of Summary
of AORI Participants
2014.1.1- ORTYUZFOBHFMED | HEE Edward F Delong ~  |\ORTYVZFDBFHEOEREICET
LEREICR T BT YOSHIZAWA. § | [University of Hawail at| 52
Study on the ecology of marine ' Study on the ecology of marine bacteria
bacteria possessing rhodopsin possessing rhodopsin
2018.1.1- EEFHEOELICREITIMR |TES Luo Haiwei | BFEREOELICET SR
Study on evolution of marine bacteria | YOSHIZAWA. S ghﬁ O%rgnﬁii g’nmeor?\‘lté/ Study on evolution of marine bacteria
KONG, CHINA]
2018.1.1- EAMEOELICRATIME FES Jarone Pinhassi ~ BFMTISININI T UFDELICEET %
YOSHIZAWA. S [SLmnaeus University, | gge
WEDEN
Study on evolution of marine bacteria ] Study on evolution of marine Flavobacteria
2018.1.1- FRATNIIRTAIRAY— | HEE Karl Deisseroth  EEMEMHEOF +RIVORTI VD
JIo):5E:S YOSHIZAWA. S LSStAa]nford University, | geptan i
Development of a new optogenetic Functional analysis of channel rhodopsins in
tool marine microorganisms
2018.1.1- EEMEYHEOORTIVYY | EES memﬁwwm_ BXRUAIVADFEDOR T Y OREBERRT
b= o YOSHIZAWA. S onterey Bay Aquarium
%EE(LFQ?%EHn, . Research Institute,USA]
Study on rhodopsin function of Functional analysis of microbial rhodopsin in
marine microorganisms giant virus
2018.1.1- RIEDNAZRAUVWRERE S5 |[4|ui IZ_tha;ng ‘o | I—iz DNA ZRAWERY FBICHBIFTDKE
YOSHIZAWA. s | LInstitute of Oceanology, f
WS RN | linstitute of Oceanclosy, | HEAIBD AL - ERNAEIEDRA
Study on fish community structure i EIumdatnon of how fishery stocks in the East
L ] Sciences, CHINA] A :
using environmental DNA China Sea are transported to Japan using
environmental DNA analysis
2015.4.1- U= 7DON 05 0O—JKE | B EKRKEH | Dung, Le Quang N =y7D~NvO-JKEBICERT
2019.3.31 [CESTHRAMMOEEARE(CRI T | SHIRAL K [University of Malaysia | z g %5 o) @] 4 88 & th ER (L 2 F ik &
Pyt Terengganu, MALAYSIA] BUTHESHCTS
Mlgranon ecology of mangrove fishes EIumdanng m|grat|on ecology of mangrove fishes
in Malaysia in Malaysia using geochemical analysis.
2011.4.1- “HMERERAVCHIRIEET | BH EAXB  |BendR.Schone | T ERRO RGBT CHIRIEZSHIC
2019.3.31 | LMBITREE X7 = X L[| SHIRAL K ERvanyy of Mainz | &b, ARIGETPTREB XN L
SRy i FRER7ZITD
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.
2018.4.1- BEFRARDRKRKEMKLL 4| BH EAB | Doug WR. Wallace | 5BIKMDATER 3R DR R ALK D47 DFR
2019331  |ROERMHFEEELR SHIRAL K {Dahgay'® Ui | REMIEBAEREICHTS C L THINF
EICRDRMNEHEDHEZRILT D
An international inter-comparison of An international inter-comparison of stable
stable carbon isotope composition carbon isotope composition measurements of
measurement. dissolved inorganic carbon in seawater.
2018.4.1- SR AAEEHEDME S | A ET CHANG, Jih-Hsin ERAARBEREDT IN_I R %E
2019331 | £FURZHR PARK,Jin-on |[Nationa laiwan| @BIg 3. REAMBRET —5D
v B ABERIRE T O,
Geologic structure and tectonics of In order to elucidate tectonics of the Japan
the Japan Trench margin off Miyagi, Trench margin off Miyagi, we conducted seismic
NE Japan imaging and geologic interpretation of multi-
channel seismic reflection data.
2018.4.1- %Eﬁ%%tm Z5|ERET | &EF JEONG, Chan-Ho | EREIFIRABDMMEMEEESER I 7D
2019331 | JEMIEERT I FDT Y h=|PARK, Jin-on |[Daeison University, | =5 b= 522 @IS 21cd, MERE
IR EMTKEG Y TV T TR,
Seismogenic active faults of the In order to elucidate structure of seismogenic
southeastern Korean Peninsula and active faults in the southeastern Korean
tectonics of the East Asia Peninsula and tectonics of the East Asia, we
conducted active fault mapping and groundwater
sampling.
2016.01.20- | X g ¥ FA R B & Atlantis | RUF #C5e FRUH-GREEN Gretchen | HI BRI FIBHIGTE £ 357 kA
2019.08.31 |Massif [CHBFHK—EBRIE| AKZAWAN |0 o | TESNE, RKBBEESIICYY M
(Dﬁ’iﬂﬁ SW|TZER’LAND] ’ D\/\J b/‘uﬁ%ﬁﬁb\t\ ﬁE?l:ﬁg*ﬁa—éo
An evolutional process of water-rock Petrological investigations into hydrothermally
interaction at Atlantis Massif, Mid- altered peridotites collected from Atlantis Massif
Atlantic Ridge. (IODP EXP. 357).
2018.10.01- |Y Y KNILhASABEZRLC. | BUE g5k ALARD Olivier YV KNI ABABICZENDHREIEEY
2021.3.31 AAZVLRNGE. BEIETTER |AKIZAWA, N | [Macquarie University, | [z 5\ C, # 2O LRK, BEKET

SBEDFMEN

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

Sydney, AUSTRALIA]

ROSHEZRET D,

Determining Os isotope and platinum-group
element compositions in sulfide minerals in
mantle peridotites.
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EFE#73 | INTERNATIONAL COOPERATION

HARE R R—ER RERE HFESINKRE Rz D
Period Title Representative Representative of Summary
of AORI Participants
2015-2018 | )\FYOY Y OMHEICH[FDME | BEE— Faroog Azam JINFIRART SODY Y JDOKRIEED
B EDENAEHR HAMASAKI, K | [Scripps Institution of | (235132 BB Sl & B A Y5 8
Studies on microbial community Sz Guillemette, R., Kaneko, R., Blanton, J., Tan,
dynamics in coral reefs in Panama J., Witt, M., Hamilton, S., ... & Azam, F. (2018).
Bacterioplankton drawdown of coral mass-
spawned organic matter. The ISME journal,
12(9), 2238.
2018.11.7- BEMRAADODUVE—MEVY | SRBR— Viadimir Kruzhaev | \THRIEZWH FERBEROUE—MEYY
2023116 | VIHRRICKT 2 HRHR IMASU, R RUggaeral University. | > 2 i 2 AWV IR EMR A XD
HRICEIT 2HERIAR
Joint research on remote sensing of Joint study on greenhouse gases based on synergy
greenhouse gases of observational data obtained from satellite and
ground-based remote sening
2014.9.12- | AV RDKEADISDAY VU FELE | SHR— Vijay Laxmi Pandit AV RDKEANSDXY VRESHED
2019911 | BHEICRITHBMAMMZE | masuR  |[Raidhani College.| b ERBIT A tEIER
Observational studies for the estimation INDIA] Y " | Joint operation of an observatory for estimating
of methane emission from Indian rice methane emission from Indian rice paddy
paddy
2014.11.7- BIYNUP, tBEICHSITD | SAR— Borisov Yurii ) I—0Ov/\H5FEIANY 7 &R [CHhx
2019.11.6 KOS IS E OD A 22 4 28 A IMASU, R gcfgte'?' Aerological| ANTLAATEREZDY 7 KX IR
\% o i = = N ~ e
ROSHYDROMET, REERBESEIRBA Y5 —DMZE
RUSSIA] HEAWCERT %,
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
2016.9.30- |GOSATTF— 9 BMICBITD|SHR— Andrey Bril ) PPDF ;£I[C &% GOSAT F—5 DEEHTIC
PPDF A RICE I R IMASU, R [Institute of Physics of | khk&h CO BEZSHEEICEHRT
National Academy of 2
Sciences of Belarus, °
Improvement of PPDF method for BELARUS] CO:2 concentration in the atmosphere is precisely
retrieving GOSAT data retrieved from GOSAT data using PPDF method
2017.316-  KHIOAT —B{LRFMEL | [ & Samar Khatiwala KADA T _BHERFREZED X7 —
2020.315 | BDAHZXLBRBAICEIT FZH | OKA, A [University of Oxford, UK | = /\ sz BR ([ (F fe s M B B R T 5 )L B
= F
Toward a mechanistic understanding Development of a computationally efficient ocean
of glacial-Interglacial cycles in CO2 biogeochemical-sediment model for investigating
the cause of glacial CO2 variations.
2013.4.1- SIRFEKERIFE (GPM) =% & Gail Skofronick-Jackson | £ EREEKERAIETE (GPM) DEEERAIIC
2019.3.31 BXERWHZR= v a >V OH#EE | TAKAYABU, Y. N | INASA/GSFC, USA] &% JAXA / NASA RE7O05I 80D
EFRER ZIWIUXLODEE, ATV RADHEE
ZITV\ BT = ER
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.
201812 - ERFKEEEHA =& & Graeme Stephens ELRBRKZHEDSEFERATDERD
2019.3.31 BRHRMFEI v 3V OFHE | TAKAYABU, Y. N | [NASAMPL, USA] BEISYYaVHEICDVWCHEATER
[NASA/GSFC, USA] 9%
Collaborated Planning for Future Collaborations on planning the future satellite
Satellite Missions of Cloud and mission for cloud and precipiation between Japan
Precipitation (JAXA, Utokyo) and US (NASA/JPL and NASA/
GSFC)
2015.8.1- BERAZAVCEZIRTR | BARAEE | YiMng | EESAT—IZRAVNT, £ERTURET
2018.7.31 EFILOEYIRBEIZ DT SUZUKI, K g@ggrg{y; 'Lg@'mgt'gr'yd VICBIFZEYITEBERHE - XET .
Evaluation of warm cloud USA] "|Evaluate and improve climate model
microphysical processes in global representation of cloud microphysical processes
climate models with multi-sensor with satellite observations
satellite observations
2018.10.1- LTEZEOME 74— RNy (T | &7 EMN Mark Webb HREAFURDKRETIVEAWVT,
2019.3.31 B9 S HEME YOSHIMORI, M | [Met Office Hadley ;2pz(bismD FBEDZELEZDREIHR
Centre, UK] EIHET D
=] o
2019.3.16- | BEE—RFEHNSDOREESHR | Bk =H Ken Buesseler BEE—FEEDISOBHAMIFTRICDOVT
2019.4.14 DOER GRS SAITO, H [WHOI, USA] DWELE 31—
Status and perspective of Review of radiocontamination from TEPCO
radiocontamination from TEPCO Fukushima Daiichi Nuclear Power Station
Fukushima Daiichi Nuclear Power
Station
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EFE1# 7 | INTERNATIONAL COOPERATION

HARE HARRER K=& HFESINRTRE R DME
Period Title Representative Representative of Summary
of AORI Participants
2018.11.4-  \HEAVREICBITDT SV | EEk RH ?wwkam Hongbin | BRER 4 > RIFTODHBEN KH-18-6 fi/E
2018.12.31 > 7 SAITO, H U, CTC. 1 RE &
> B E DR (o Kong niversiy of | = T EERBIEMEROBRME
Science and Technology, o £
Analysis of plankton community HONG KONG, CHINA] Analysis of nanoflagellated community and
structure in the eastern Indian Ocean dynamics in the eastern Indian Ocean during
Hakuho-Maru KH-18-6 cruise
2018.11.4- | ERERA 2 RFICHIFDmMIED | BBk R Hanung Agus Mulyadi, | BRER > RFICBVLWCREMBZITL).
2018.12.6 SEg e SAITO, H [LIPI, INDONESIA] hyperiid i I ZREL. ZODMmIFMH
EERBZERASHICT S
Distribution and ecology of Investigate horizontal distribution and ecology of
amphipods in the eastern Indian hyperid amphipod in the eastern Indian Ocean
Ocean druing Hakuho Maru KH-18-6 cruise
2018.11.4- REBA 2 RFICBITDRAEFH | Bk RHA Augy Syahailatuai, REAVRFEICBVLWTCHEMBZITL.
2018.12.6 =10b K] SAITO, H L, (RIRORNIZEIAY SNBRBEZRALEVTFHERAREL.
BRERELUD FENZNFATH M
ZBRSHCT D
Distribution of larval fish in the Investigate horizontal distribution of larval fish by
eastern Indian Ocean means of morphology an molecular technique in
the eastern Indian Ocean druing Hakuho Maru
KH-18-6 cruise
2016.11.1- REY—FHVRAODEZN | RE B8R Teguh Peristwady  |IR & ¥ — 5 A X Z &, Latimeria
2018.12.31 | Bi&EY SARUWATARI, T | [LIE4 (The 10donesian| chalmnae & L. menadoensis O 53 58
INDONESIA] | REERRIN SBRE WS
DHERZEITOTWVD,
A systemacic revisoion of extant Comparative study of both external and internal
Coelacanth morphologies are conducted in order to find
diagnostic characters distinguishing two extant
species of Coelacanth, Latimeria chalmnae and
L. menadoensis
2017.4.1- AFEEAHBICSITHER N | EH BT Chih-Shin Chen HA - 8Z0MSBEAEFICHITDEF
2020.3.31 Dt {E A B BB EEBR IWATA, Y [National Taiwan Ocean | =iz (- N2 L fe&r > B o D ETE4G D
University, TAIWAN] ]
gz
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
2015.4.1- MEMDOINA ATy SO | #IL $hE Raphael Bourillot BHPAY TEREDOINA Ay (R
BIEDMEAICRE T 2{LF M. | YOKOYAMA, Y | [Bordeaux-inp, FRANCE] | I RS Mg &) DIRFE
WEZN., DFEVZNRR
Microbiology and stromatolite studies Saline lake and Caribbean sea biomat study
using chemical, biological and
geological methods
2006.4.1- RYFB. EYIBOEFEIT |#IL HE mnmﬁT_ o RYFTB. BYFBOBEIFTZERVE
- (W E= A= ol YOKOYAMA, Y ationa alwan Ocean =y —
ZRLT. BREET , University, TAIWAN] HREET , _
Paleoclimate reconstructions using Reconstructing paleoenvironments using East
sediment cores from East and South and South China Sea sediments
China Sea
2015.4.15- | Y OMOEMIY AT LARE | #IL Hhi &%m%d Federal d B OMDER Y AT LR
Understanding reef response system | YOKOYAMA, Y niversidace tredera’l 0o | nger standing reef response to the global
to the global sea-level changes Espirito Santo, BRAZIL] environmental changes in the past
2008.3.20- OXBHEBEYH B Z £ o fc | #IL thH J Anderson ORBERYEEIZ Eofc K IRL ESE
EKREEY 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
2014.3.20- |#iK HBHEBEYICKDIRIE | B thH J Tyler, J. Tibby K HBRERYICRDRIBET
?Eﬁ YOKOYAMA, Y [University of Adelaide,
) ) . AUSTRALIA] . . ) .
Last deglacial climate reconstruction Last deglacial climate reconstruction using lake
using lake sediment cores sediment cores
2008.4.1- MER A ZAVIESE S S | #IL thil J Southon . |mEANEAVNREFEESTREIC
AT % B (T K D MG 1 B 3% | YOKOYAMA, Y | [University of California | 12z 1o gt it 5% SR AT A RIS
D EEAR Irvine, USA]
Developing new method of Developing new method of radiocarbon
radiocarbon measurements using measurements using Accelerator Mass
Accelerator Mass Spectrometry Spectrometry
2009.4.1- JU—rNUFPU=TH >0 L HE J Webster JU—bNUPU—TSY YOV T)V%E
Y 7 EBAWVBZEDSIR | YOKOYAMA, Y | [The University of Sydney. | B(,\fz 3B D SR Z ENAREA

ZENHREA
Climate reconstructions using fossil
corals from the Great Barrier Reef

AUSTRALIA]

Climate reconstructions using fossil corals from
the Great Barrier Reef
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EERE A

| INTERNATIONAL COOPERATION

HARE R R—ER KRE HFESINARE AR DOEE
Period Title Representative Representative of Summary
of AORI Participants
2008.4.1- REEBIYYE—SY ROMEK | 1#IL the D Zwartz oy REBIVIE—SY ROMIRYIEZN
IR ER 5 85 & ORI MK ER | YOKOYAMA, Y | [niversity of Victorla. | Fi58 S5 K U Rt K R R B £ (CR S 2 TSR
e T RIS Wellington, NEW
Elxle 7 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
2010.4.1- B FHERYDDMICKD | #E1L thH R Dunbar | EERBE R OO IC K BEEEK
RAKREE T YOKOYAMA, v | [Stanford University. | pasgig
Understanding the melting history of Understanding the melting history of Wilkes Land
Wilkes Land Antarctic ice sheet Antarctic ice sheet
201041 | HEUERMOIEREBO BLER (seaen | EERNONEREESTEEIC LD
dx - 3 YOKOYAMA, Y ustralian ationa
RECSDIEBR OKO [Australian Nation: ﬁffﬁlﬁﬁﬁ% |
Development of new experimental New experimental design development on
design for Accelerator Mass Accelerator Mass Spectrometry
Spectrometry
2010.4.1- AKHICH T DiBZE 10,000 | #LL th5H BB FAKHRICHITDiEZE 10,000 FEDRE
ERDOBRBET YOKOYAMA, Y |l EAAZ, HE] &5
Last 10,000 years of environmental Last 10, 000 years of environmental
reconstructions using brackish lake reconstructions of brackish lake
sediments
2010.4.1- SURVRTLICBIFDHIKKZEE) | 1L $h8E John B. Anderson OXBDBEMET —5& 27 B DT
OYEE: )1z 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- AT ZEIERFRDEEL IR | #1L thil CTlee “EB{ERFRDBRBLMIRIR
I—iﬂ,\@?gnu YOKOYAMA, Y [Rice University, USA] prJ
Understanding relations between Understanding relations between greenhouse
greenhouse gases and climate in gases and climate in deep geologic time
deep geologic time
2016.10.15- | R FDEBHAR HELL #hEa M Mothadi AR FEDOEBFRR
South Pacific Paleoceanography YOKOYAMA, Y | [MARUM, GERMANY] South Pacific Paleoceanography
2011.1215- | AN EICEET 2 E L F M | 1L thil ?Acla;k lian National AHOBEICETIELEENMALORIE
o oo Er [ — o YOKOYAMA, Y ustralian ationa = o
Eﬁntﬁ_iﬁiﬂlufﬁ?%ﬁﬁn University, AUSTRARIAL (ufﬁﬁ'éﬁﬁn o o
Paleoclimatology and human Paleoclimatology and human migration studies in
migration studies in South Pacific South Pacific
2013101 |@E NS 7 OMEES (CEE | #IL Marc De Batist | NLF—BEFBADFEOT, I—0Ow/S
LT sl S E B AC SR (D18 | YOKOYAMA, v | [Ghent University | fize & S U BT, BYRFRH
TT BEOMABLHET, BEDOEBIST
- » == NR==TN “"w
[CBHE LIRS SURBERYET®
SEZBHETOWRE, HEE— LS
7&7’(_“J|\\[:?—IDO
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.
2018.4.1- OY7B8E TCOREEEYMER | TH—E Yuri Volkov HEHERSRAICKSF R—YTiE - NX—U
2019.331  |{L2MEATRE YASUDA,I  |LFar Eastern s b ApEBRESEHCOREE
HydroMeteorological RS2 i B B R 35
Research Institute, K10+ AT
Observational Studies on the mixing RUSSIA] Observations of mixing. 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
2016.4.1- Ocean Carbon Hot Spot | [ ZEAER mdreta Fassbender EHGEREICBIIDBEDATH CO:
2019.3.31 OKA, E onterey bay: aquarium 2 |
Research Institute, USA] OJU)SWILEP*E*;L’{-F@'E DR &E
DA
Ocean Carbon Hot Spot Role of meso- and smaller-scale physical
phenomena on the oceanic uptake of CO:z in the
Kuroshio Extension region
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EFE1# 7 | INTERNATIONAL COOPERATION

EfFMAES

2018FERICRRAZFARBEMAMOBE N TR T LERES

International meetings hosted by AORI researchers in FY2018

B A RERM ESS) it B = Bemays
Period Title Organizer Venue Summary HEA/BHEAN)
2018.11.4 F 2 EERYYRIDIA R E— AORI, The University | S DR S BIE HYBEER- JUR:
DB RaBE: WEER. 1105 of Tokyo. Tokyo. g e R DS S REAME
SR, EERNOHE] C522BBHTIMRRERE |
BRI, (5/45)
2nd International Symposium Sharing scientific information on
“Ocean Mixing Processes: Impact studies on impact of ocean mixing
on Biogeochemistry, Climate and processes on biogeochemistry, climate
Ecosystem and marine ecosystem.
2019.3.5-6 2019 Joint US-Japan workshop | *Tomoo Ogura | Univ of Hawaii This workshop aims to bring together
on Climate Change and Variability | (NIES) scientists who have an interest
+Kazuyoshi in discussing climate change and
Kikuchi (IPRC) variability in the past and the future.
.Kelvin Richards The workshop provides a forum to
(IPRC) share experiences and ideas on topics
“Masahiro including 1)natural climate variability 50
Wat b such as ENSO, PDO, MJO, monsoons, (20/30)
AOaRI aUr]I_a € 2)human-induced climate changes, 3)
( ’ ) development of Global Climate Models
(GCMs) and Earth System Models
(ESMs), 4)near-term climate prediction,
and 5)attribution of observed weather/
climate phenomena.
2019.2.20- E3MMEE7YI7ZDNFE|BEEERA Chulalongkorn | ERE 7 I 7 DNFEERRICEAT
2019222 |ERERICET BT — | SAToH University, Bangkok. | 2522 5245 & U I8R50
(JSPS Ccore-RENSEA) 100
3rd CCore-RENSEA Seminar on (85/]5)

Coastal Ecosystems in Southeast
Asia

Sharing scientific information on
studies on coastal ecosystems in
southeast Asia
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HEF AR |

2018 EICH T B FIAERE (FAFkin. B LHEERER)

As of March 31, 2019

BEALEMELR
P4} Outside
FRA RinESE
AORI ERIKE FhILKE ERIIFRF R Z Ot RSV &5 Total
Public Univ. Private Univ. Public Institute Others Subtotal
74 53 6 15 14 88 162
MELFEMEN
P4+ Outside
FRA RinE St
AORI ERIKE FThILKE ERIIRFHER Z At i =H) Total
Public Univ. Private Univ. Public Institute Others Subtotal
82 53 13 30 9 105 187
MO KRMASFIEFIAER
FR9} Outside
FRA FRESE
AORI ERIIKE NN ERITFRFHRE Z 0t FRSVEET Total
Public Univ. Private Univ. Public Institute Others Subtotal
0] 37 12 12 2 63 63
EEeFEEIMA L - N KAAEHTEFIRAER
P4} Outside
FRA FIAESE
AORI ERIKE FhILKE ERIIFRF R ZDfth FRSV& &t Total
Public Univ. Private Univ. Public Institute Others Subtotal
32 57 21 9 0 87 119
MREER () KREAEHBEHFH
P4+ Outside
FRA HHEEt | SMAKSE
AORI ERIIKZE FIIKZE ESWNIVR ik 2 32 Z 0t i r=H) Total | Total Participants
Public Univ. Private Univ. Public Institute Others Subtotal
1 3 0 5 1 9 10 929
MAES (AEARBEEIMA L 2-) (KREMBEHERIFH
P4} Outside
FRA HHEE | SIMABSE
AORI ERIKE FhILKZE ERIIFRFHER ZDfth FRSVE 5T Total | Total Participants
Public Univ. Private Univ. Public Institute Others Subtotal
0] 1 0 2 0 3 3 220

KATNTEREDAFZRFEFS TN TAAABICEENS NHHE - 24 - AREOKFAE SBIYTEUEAE [EAMRHERE] (CEHS XARMEFTIE [EALARER] (CED
% XPEEANG [Z0M] ICEHE XAEOHEEEE [Z0M] ICEHS XIILF - BRI [Z0M] ICEHS XBLRETIR [Z0M] ILEHE XEBBIORICEEDE L
% The number of user for all students of AORI is included in the category of “AORI”
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HEFIARZEE | COOPERATIVE RESEARCH ACTIVITIES

2018FEEICH T B RFEME (KRHEHXEFA) BRRBPEOHRE S VUSIMAREN : [UESXTLHARR

PRV EINFRERE Outside
AR ik FRASINERZ &
” 7 ” EATAS & ERRMEEE
The Type of the Cooperative The Number of AORI Public Univ. Ministries and Public Institute
Research Researches Agencies etc.
SNEHERR
Specific Themed 10 11 23 11 10
Cooperative Research
— g EER e
e 18 20 56 0 12
Cooperative Research
& as
SMABEE 28 31 79 1 22
Total
2018 FEILH T X FERMARRFEDOHF RS LUV BMMAREH
FRASINTRFRE £
Number of Researchers (excluding AORI)
fRZRiER TRZRERRESN MITITBUEA 2O FRAENN SRS
BRI KFEAN I K RUZ0fthd HREH 5+
YN Dl
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 2 4 0 0 0 3 7
i 7 7 0 7 5 10 29
eneral Theme
BUABSE | g 1 0 7 5 13 36
otal
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HEFIAAZZEE | COOPERATIVE RESEARCH ACTIVITIES

2018FE [#HEHN] HEMBMEHE

Track Chart of R/V Shinsei Maru (FY2018)
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HEFIARZEE | COOPERATIVE RESEARCH ACTIVITIES

2018FE [BRA] HRMEBHEHFRK

Track Chart of R/V Hakuho Maru (FY2018)
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HEFIAAZZEE | COOPERATIVE RESEARCH ACTIVITIES

2018FEEICKEESh /- [HEAL] HARME

fimRE | HARg (B30 B ffzEE EERRE
Cruise No | Period (Days) Research Area Title of Research Chief Researcher
Ks-18-3 |2018.4.3 REHESEE FEREBEHOBENPKEENHEDREERL | BEAFLFTHEKER
~4.9(7) X DARRE KRR BE 5 —
ISX T
lzu-islands area Studies on trophic ecology and metabolic aspects of benthic | SHIMANAGA, M
fauna at hydrothermal vents in the calderas of seamounts in | Kumamoto University
Izu-Islands area
KS-18-4 |2018.4.20 | EBEikuimsa8E EZOBEMEBLICH S EYMIRKEFBREICHRELT | BFmRmRREH%E
~5.102) DYERRN SR DR EDRA FHE R
Area south of the Kuro- | Influence of meso- and smaller-scale physical phenomena on | INOUE, R
shio Extension biogeochemical processes associated with spring restratifica- | Japan Agency for Marine-Earth
tion Science and Technology
KsS-18-5 12018.5.7 AMRTTBE BEHEREOXY - Y ITXYRT—)VIBEET YN E | RRAFARBFREHR
~5.17(11) RIDE T DRSS R E—
Area East of Japan, | Meso-submeso-scale structures in the Kuroshio Extension and | ITO, S
Northwestern Pacific distribution characteristics of fish species assemblage AORI, The University of Tokyo
Ks-18-6 |20185.20 | JLiEEH. Rt |\ FEFZEASICERAICH ISR EEBEBE IUBERFAZRIMINRE
~5.30(11) |BEsRAATE €21 GCOM-C/SGLI O F— 5 1&REE & £ ER(L 2 | BIZFFRTRR
B2 DR ] X
Pacific Ocean off Hok- | Data verification of the high-resolution ocean-color satellite | SUZUKI, K
kaido, Tohoku, and Kan- | sensor GCOM-C/SGLI and unraveling of biogeochemical pro- | Graduate School of Environ-
to areas cesses in the North Pacific off Sanriku and east Hokkaido dur- | mental Sceince, Hokkaido
ing spring University
Ks-18-7 |2018.7.16 |#BARE FEEBRS | HEFARRMEDOHDERAKIEDEERIHR | RRAZAUEFHAM
~7.19(4) [ A BB
Sagami Bay,lzu Islands | Test of observational instruments for joint usage/ research | OKA, E
Area cruises AORI, The University of Tokyo
KS-18-8 |2018.7.22 |=REQREF BEXBKICKD=FEOFREERROBEEZOOEIRRE | RRAZATUBFRAR
~7.30(9) [CRET D5 (BRI KH &
Sanriku coastal area Research on the disturbance and recovery process of the eco- | NAGATA, T
system in Sanriku coastal area after the Tsunami AORI, The University of Tokyo
KS-18-9 |2018.8.2 BEILEATF TFARY MRILEERTADNRIT TV EEEE RILEXZERILT7 I T7HE
~8.11(10) (RS Buy-
FHEA
Northwestern Pacific, | Distribution of petit-spot submarine volcanoes along the defor- | HIRANO, N
offshore Fukushima Pre- | mation of tectonic plate Center for Northeast Asian
fecture Studies Tohoku University
KS-18-10 | 2018.8.14 | =i, &M, AABBAVWTHRET DB INDBEDBR | EFHRERHERE
~8.26(13) B, dbAEAFE |SAICKDEEE (BRI N )
Off Sanriku, Off Joban, | Seafloor observation of aseismic slip along the Japan Trench KANAMATSU, T
Off Boso, Northwest Pa- Japan Agency for Marine-Earth
cific Science and Technology
KS-18-11 |2018.8.30 | =REQFE~HEE BESRERBMZRAVCATEEEEEAY AT L | RERRFAKUGFHEA
~9.8(10) DIEEARELE £ X
Coastal and offshore | Verification of accuracy to monitor ocean environment using | SATO, K
regions of Sanriku marine top predators AORI, The University of Tokyo
KS-18-12 12018.9.20 | H4; EBERIDOOREICSIT2MHERBOBLMERELE | BARTFHMEEFEEE
~10.1(12) EMFIRAYE (B 2R ER
Off Joban Secondary transport and bioavailability of anthropogenic radio- | OTOSAKA, S
nuclides in the region around Fukushima Japan Atomic Enargy Agencey
KS-18-13 | 2018.10.10 | RS DRME | fnfd - BEMES - B FERHESHAICKD R RO | RRAXZXNZHRHELAK
~10.21(12) AR - EEERREENBIEOREMRER (B BlEmEER
IV =&
The Kuroshio region off | A simultaneous and integrated observation from the ocean | KOMATSU, K
the Kii Peninsula bottom to the atmosphere to elucidate short-period processes | Graduate School of Frontier
related to the air-sea interaction in the Kuroshio region Sciences The University of
Tokyo
KS-19-1 12019.1.17 | hEFHIENS T FIRBFICHBIIDEEENDIY VTV D iR | EFR RS
~1.24(8) TR ERFRBICBIT DI EB Y B E DR =
middle Okinawa Trough | Physical, chemical and microbiological investigation of natural | TAKAI, K
liquid CO2 pools in the hydrothermal systems of Okinawa Trough | Japan Agency for Marine-Earth
Science and Technology
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HEFIARZEE | COOPERATIVE RESEARCH ACTIVITIES

fiERE | HARS (B0 B ffzEE EERRE
Cruise No | Period (Days) Research Area Title of Research Chief Researcher
Ks-19-2 |2019.1.27 |ER+E4 - -BHE B IEAMEREFTOSHEEBEMRZIE R BFMRMAEKE
~2.2(7) (BRI A H—EB
Off Kii Peninsula,Kuma- | Seafloor observation of crustal deformation in the Nankai | ARAKI, E
no-nada Trough seismogenic zone Japan Agency for Marine-Earth
Science and Technology
KS-19-3 |2019.3.7 RASLOCAAE & | ST FFORHRIRD SHBIEANOREBIZ RS | RRAFATUE TN
~3.13(7) | MN# - EREESHE) |[CEET DR A+ BE
Kuroshio and Coastal | Mechanisms of onshore migretion of glass eels from the Kuro- | KIMURA, S
Waters (Enshu-nada | shio front AORI, The University of Tokyo
Sea and offshore Boso
Peninsula)
KS-19-4 |2019.3.16 |=pEQRE BEXEBRICKD=FEOFERRDELNLZOOEBE | RRAZASUSENAA
~3.26(11) ([CRET B3R (BRI KH &

Sanriku coastal area

Research on the disturbance and recovery process of the eco-
system in Sanriku coastal area after the Tsunami

NAGATA, T
AORI, The University of Tokyo

2019
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HEFIAAZZEE | COOPERATIVE RESEARCH ACTIVITIES

2018FEEICKEE /= [BRNL] HFEMB

fimRE | HARg (B30 B ffzEE EERRE
Cruise No | Period (Days) Research Area Title of Research Chief Researcher
KH-18-2 |2018.7.13 | MEBR MEBETNUVRTII7E7 /AT 7DOYENT | BLRETBFERE
~7.25(13) iz INR RE
Shikoku Basin Toward understanding the lithospheric and asthenospheric | OHARA, Y
characteristics of the Shikoku backarc basin Hydrographic and Oceano-
graphic Department
KH-18-3 |2018.7.25 |/\(XiB. BREZE J\RBICBII2EBEEMINDEEDHHAEZDERE EBEEAZAZREIZNH
~8.1(8) RIBEVATSYIANDEE ErEs
e+t Bd
Yatsushiro Sea, Kagoshi- | Studies on the record of submarine landslides and their influ- | KITAMURA, Y
ma Bay ence to the benthic environment and mass flux Graduate School of Science
and Engineering, Kagoshima
University
KH-18-4 12018.8.1 BREE BREF#  HEANRREFEOOOEAKEBOMERSEHR |RRAEAUBFHEM
~8.9(9) BB R 3 [ BB
Kagoshima Bay, Kuma- | Test of observational instruments for joint usage/research cruis- | OKA, E
no Sea,South of Suruga | es AORI, The University of Tokyo
Bay
KH-18-5 |2018.9.2 TEBEEE BEBAIICHI8F TV — b LERTORKREIR | RRAFMERMAZRR
~9.10(9) FEEAEXBEDHRRA IS5 5
Kuril Trench Area Studies of pore fluid circulation and heat transport in the upper- | YAMANO, M
most part of incoming plate on the seaward side of the trench Earthquake Research Institute,
The University of Tokyo
KH-18-6 |2018.10.23 | NV HILiE, REA Y |RE A RFEICBITZEFYIE - EYMHIERLE - £BR | RRAZKZREZRFRR
~1231(70) | REFEHRFTEH. MU B | ORENERIRR FAZ N EES
REBELT A NF RRARZAKUBERIET
=ik A
The Bay of Bengal, the | Integrated physical,biogeochemical and ecosystem research in | MASUMOTO,Y
tropical Eastern Indian | the eastern Indian Ocean Graduate School of Science,
Ocean and Southeastern The University of Tokyo
tropical Indian Ocean SAITO,H
AORI, The University of Tokyo
KH-19-1 12018.12.31 | FAFA Y RiFEX BXFAVRFRICBIDBFMIRBZHEEHRA 2 - | SAKREEFIT7HREHA
~2019.2.14 K- YEOERUYT—NELTORMAFORBIRELE | EVY—
(46) DfERA MR &
Indian sector of the|Integrated investigation for marine earth sciences in the Indian | IKEHARA, M
Southern Ocean sector of the Southern Ocean Center for Advanced Marine
Core Research , Kochi Univer-
sity
KH-19-2 12019.2.14 | AV RRITEEBE |4V RIXITPEEBICHIFIE RN Y FRR Y b D | RRAFAZIREZ RIFRFR
~3.27(42) k==t (4 B thH
Indonesian Archipelago | Microstructure Measurements in the Indonesian Seas TANAKA, Y
Graduate School of Science,
The University of Tokyo
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HEFIARZEE | COOPERATIVE RESEARCH ACTIVITIES

2018 FEHARIMA (KB EHIRFIA) —&

HREES AR MRRRE ﬁf'flgggj\% SIMAK
=4 B
Type of Research Title of Research Principal Researcher AORI Number of
Participants Participants
FE3E DEET—FEBEETIVOBEICLDIEDR | Al K#H DR ARFEAER
BIEOHE . E TR @EBEER
Q@ERERBRETILOBEEND T — 58T 3
Specific Themed ® Studies of cloud processes with a synergistic use of | GOTO, D ® SUZUKI, K
Cooperative Research | satellite data and numerical modeling National Institute for Environmental | @ SATOH, M
@ Development and data analysis of Nonhydrostatic | Studies
Icosahedral Atmospheric Model
EMEE BET—YEHBEBETIVOREICLDEDRBIZ | Fith Fiic A fEXER
—_ N [—=Jor
DR E R B F A AT EHM M
gl iyt
RS B—FE IR 1
Specific Themed Studies of cloud processes with a synergistic use of | KIKUCHI,M SUZUKI, K
Cooperative Research | satellite data and numerical modeling Japan Aerospace Exploration
Agency
HEMR BET—YEHEETIVOREICKLDEDRBIE |1BXK EE ) | #8K KER
DR BEEARFFHMIKIRIEM AR
Specific Themed Studies of cloud processes with a synergistic use of | MASUNAGA, H SUZUKI, K 1
Cooperative Research | satellite data and numerical modeling Nagoya University Institute for
Space-Earth Environmental
Research
EME RIETIWVICBFRINGAFUE-YaVDRFE | B = o AKX EF
RRKFEERINARAR
Specific Themed A study on parameterization for atmospheric models YOSHIMURA,K KIMOTO, M 8
Cooperative Research Institute of Industrial Science, the
University of Tokyo
BEMR ERERERETIVORENT T —58EIT LTI # Bk B
=
Sy 2
Specific Themed Development and data analysis of Nonhydrostatic | YASUNAGA,K SATOH, M
Cooperative Research | Icosahedral Atmospheric Model University of Toyama
EMR ERERERETIVOBRENRT T —5#EIT WRFEIL e B
B RFRRAREENBFRFEHA
FHEEAE 7
Specific Themed Development and data analysis of Nonhydrostatic | NASUNO, T SATOH, M
Cooperative Research | Icosahedral Atmospheric Model Japan Agency For Marine-Earth
Science And Technology
EM3E HREERBRETIVOEE LR HE R _ P ER
[RTRRIFZAR 4
Specific Themed Intercomparison of world ocean general circulation models | NAKANO, H HASUMI, H
Cooperative Research Meteorological Research Institute
BEMR BOMEAIETIVNUEFBESIRET VOB |RA #E i AKX EF
[RT T REBBUET FREF
Specific Themed Development of a high-resolution atmospheric model and | SAKAMOTO,M KIMOTO, M 7
Cooperative Research | a domain-type climate model Meteorological Agency Section of
Numerical Weather Prediction
ER BEETIVCHITZDYTI VY FRRONSX— | BES 22 A BR
eals RRAKEXRFREZRIAAR
Specific Themed Parameterization for oceanic subgrid scale phenomena HIBIYA, T HASUMI, H 8
Cooperative Research Graduate School of Science, the
University of Tokyo
HEMR LREREFETIVOBEERO T — 5 BN HAp & Bk 145
FRARZHERZRR Y5 —
Specific Themed Development and data analysis of Nonhydrostatic | TANAKA, H SATOH, M 3
Cooperative Research | Icosahedral Atmospheric Model Center for Computational Science,
University of Tsukuba
— Rz b3E REEIREZOFRTREMICREAT DR RUIE= ~ AL EF
RERZBKARER
Cooperative Research | A study on mechanisms and predictability of anomalous | MUKOUGAWA, H KIMOTO, M 3
weather Disaster Prevention Research
Institute, Kyoto University
—RRERR [UREB TR ONERMEKREICET DEFABR | B ¥R PIAE R
- A Ny =
EFILOERIE BEMRRAELE RO
REBFARRSH 3
Cooperative Research | Development of physical parameterizations and an eddy- | TATEBE, H HASUMI, H
permitting configuration for a global OGCM Japan Agency For Marine-Earth
Science And Technology

2019
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HEFIAAZZEE | COOPERATIVE RESEARCH ACTIVITIES

HRED

Type of Research

R RERT

Title of Research

mElERE

Principal Researcher

SRV ZATLR
EHBE
AORI
Participants

SIAL

Number of
Participants

— AR SEEICHIIDIEE - KSR - Wik ORACHTS REH B T EER
BRI RRAZARSUBFMZPR
Cooperative Research | Numerical study on ocean circulation and formation, | YASUDA, | HASUMI, H 4
transport and mixing of water-masses Atmosphere and Ocean Research
Institute, The University of Tokyo
—RRERSE AIEBERIVF AT —IVEECET 2 RIENRT | H2E 5 K EF
LB EXZRZRMIKIRE
BEMER 6
Cooperative Research | Numerical studies on the multi-scale atmosphere-ocean | INATSU,M KIMOTO, M
variability Graduate School of Environmental
Science, Hokkaido University
— b 3E SIRZEBRBROEBEANZIALEBDDRICT | X AKX EF
7 = N
e RRAZ AR RIEZ RFRA
Cooperative Research | Generation mechanisms of climate variation phenomena | TOZUKA, T KIMOTO, M 2
and the role of salinity Graduate School of Science, the
University of Tokyo
—RRERSR BEET I ZRVCEENRIJERE - T770Y | 5B i _ B IEA
Vo Kis): 2 BRI AR
Cooperative Research | Mathematical modelling of atmospheric greenhouse gases | SAITOH, M SATOH, M 3
and aerosol distributions and its analysis National Institute for Environmental
Studies
—RgAEE RBARV—F -2 RBREETTIVZEHE LB R =
HNICAVLCHRBAXTIKIBER D BB S DA RRAZAREZREZRARE | PA BR
Cooperative Research | A study on hierarchical structure of the middle atmosphere | SATO, K KIMOTO, M 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.
— Rz bEE NICAM KU MIROC EFILZ AWVt IRR 2 | FH & EBE IEf
ATOYMBEEEUREE DR RIKEXRZREZARE  |FIE EF
Cooperative Research | Study of the material transport and climate change of | TERADA,N SATOH, M 13
Earth and planetary atmosphere using NICAM and MIROC | Tohoku University ABE, A
models
— R b3E REFEATJKBERONIZFE s B _ BRI
NNKZISRAADZ R
Cooperative Research | Dynamics of general circulation of planetary middle | YAMAMOTO, M SATOH, M 1
atmosphere Research Institute for Applied
Mechanics, Kyushu University
—RRERSE BEFER-BEXREBRGESETNEAVCRE | FHEE—- _ PIAER
4+ RRIBSOEERAR RRKZATEFARR
Cooperative Research | Comparative study on fish habitat environments using | ITO, S HASUMI, H 5
ocean circulation - lower trophic level ecosystem coupled | Atmosphere and Ocean Research
models. Institute
The University of Tokyo
—hgAEE SURETIV - EREMBBET IV ZAVCRFEAT | =H A5 BB E
i RRAZREZREZRIARE
Cooperative Research | Research on the atmosphere in the tropics using a climate | MIURA, H WATANABE, M 7
model and a global cloud-resolving model Graduate School of Science, the
University of Tokyo
— Rz bEE HREREDZE(LICKDRIKBRADHE =EE BB &
BWAFRR o
Cooperative Research | An impact of land-surface conditions on the atmospheric | TAKAHASHI, H WATANABE, M
hydrological cycle Tokyo Metropolitan University
— R b3E EEETILOBEA+—LDEE(ERUT— 5@ | B BT FaER 25
iy -
BmERFEKE R T2 Rk
Cooperative Research | Upgrading the snow scheme in the land surface model, | YASUNARI, T ABE, A 2
MATSIRO, and its data analyses Faculty of Engineering, Hokkaido
University
—RRERR BERNBRET IV ZRVABY TS I b 24kt | 18H Bl i ]
DIRRK LEEXRE MRRERZH
ESAE o)
Cooperative Research | Study of oceanic phytoplankton diversity using OGCM MASUDA, Y OKA, A
Graduate School of Environmental
Science, Hokkaido University
— Rz b3E EREBRETIT Y ZRAVCRFTEEHO | & & ik 1
AT BRKXE BZFY
Cooperative Research | Data analysis on the tropical cloud activities with the | NISHI, N SATOH, M 1

global cloud resolving model data

Faculty of Science, Fukuoka
University
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HEFIARZEE | COOPERATIVE RESEARCH ACTIVITIES

HRED

Type of Research

R RERIT

Title of Research

mRAERE

Principal Researcher

SRV RATLFR
BHHYE
AORI
Participants

SIAL

Number of
Participants

— Rz b3E BEETWVERAVER7 YTASBROESHF R H . BB &
DHR RRARZEmBZRMARE
VY- a
Cooperative Research | Numerical study on the atmospheric circulation over East | NAKAMURA, H WATANABE, M
Asia Research Center for Advanced
Science and Technology, The
University of Tokyo
— R WA EROI DRI R+ —LDEE - BHEE | B0 £R ) $A BEAER
REBFRZ MR
Cooperative Research | Development of a high-speed and accurate radiation | SEKIGUCHI, M SUZUKI, K 5
scheme for radiation budget calculation Faculty of Marine Technology,
Tokyo University of Marine Science
and Technology
— A FBNEHEETIVORMALE OGCM EDY—L [ BE A G
P re:3 ) RRAZRSUBFEMZPR
Cooperative Research | Development of a multi-scale ocean modeling system with | MATSUMURA, Y HASUMI, H 2

a non-hydrostatic dynamical core

Atmosphere and Ocean Research
Institute
The University of Tokyo

2019
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HEFIAAZZEE | COOPERATIVE RESEARCH ACTIVITIES

2018 E#FERMA—R

e . ARBFREFR — 7o
15 HRiiERE HENE RsRERE TRREL
Category Principal Researcher (Affiliation) AORI Researcher Title of Research Total Number
of Researchers

8] X Rk E— YUXEOOBRRZERMUGKLEOEREDMICKD
KEEFRSR - BB EBRILEKER | B EXH TEE D 20382 F (D 7K FE FE D HETE

I il 6
KAKEHI, S ITO, S Estimation of temperature histories of Pacific saury in spawn-
;I'ohoku National Fisheries Research | SHIRAI, K ing migration using otolith oxygen stable isotope analysis
nstitute
1515 BT Rl 8= EYRY TICB I EREDRE
TEFIRREFEE

I SHIOZAKI, T HAMASAKI, K A role of Fungi in the biological pump 4
Japan Agency for Marine-Earth Science
and Technology
ClE: ‘ =gro0 BERECHES N BABORIBEPIRE R
KER - BEEBAABXKE DB EZNICKRDETREEIC DV TDIRR

I iz 3
WAGAWA, T KAWAGUCHI, Y Wind-driven near-inertial waves propagation and turbulent mix-
Japan Sea National Fisheries Research ing in the Japan Sea
Institute
I B HOBXY O FFHSHE T DA RFAEENDEIR
SRAXZFEMERERZE EEE

I YAMAGUCHI, Y TAKAGI, W Body fluid homeostasis of hagfish: origin and evolution of os- 5
Faculty of Life and Environmental moregulation
Sciences, Shimane University
£ 7 Ah FE RIS R KB L= RTREEMBRED
RRBFRE e DiRIEFEF

I TSURU, T PARK, J. O. Development of energy source for 3D multi-channel seismic 3
Tokyo University of Marine Science and reflection survey with simultaneous shooting
Technology
aHE X RE B8R REY—SHYADHD B|FZNBERE

| B UFmERRE 5
IWATA, M SARUWATARI, T A taxonomic revision of extant coelacanths
Fukushima Ocean Science Museum
B FT = = BKFOREIRI7ZOVILDIEZHERK & EEREZEEIC
;ﬁ%k?k—?ﬁ%i%ﬂ—?ﬁﬁ% I 2MR

I - e
IWAMOTO, Y HAMASAKI, K Chemical composition and cloud condensation nucleus activity
Graduate School of Biosphere Science, of bubble bursting aerosols derived from seawater
Hiroshima University
#EE MR _ L R ERERSEERRFNAECEIAISFHFICEITD
RIEKRFZKERZERAZPR TR FE D AR F T

il GOTO, K YOKOYAMA, Y Re-examination of paleo tsunami history along the Sendai 5
International Research Institute of Dis- Plain
aster Science, Tohoku University
| BES HEE EEMEYM TSV DFBRIEHIRILE—F]A
REBRFEMIKIRIEZ & HEDRR

il KAMIKAWA, R YOSHIZAWA, S Search for novel light energy utilization systems of marine phy- 2
Graduate School of Global Environmen- toplankton
tal Studies, Kyoto University

[ — MR
I---General theme

O EHEFEMRR
II---Specified theme
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HEFIARZEE | COOPERATIVE RESEARCH ACTIVITIES

2018 FEICRRESN-MAES  HHEX

F #E HA

Period

MEEZTZW
Title of Meeting

BIMAR

Number of
Participants

aveE—7F—
Convenor

2018.
4.26

EERRZRECHNEOH UL VWEIRTMEEE

New-regime of our coastal stock evaluation and management aiming to
maximum sustainable yield

128

KERZF - BEHKE
FRRIK E WS P
M%) BT

ICHINOKAWA, M
National Research Institute of Fisheries
Science

2018.
6.15-6.16

KEEAKRETAMZDISTHIVRIERAJIRRDIEE(CTIIT

Towards understanding of the mesoscale disturbances that spawn heavy rainfall
in the United States and Japan

94

[RFT
#58 B

UNUMA, T
Japan Meteorological Agency

2018.
10.19

Fe2OBHEEIZTI+—340

62nd Underwater Technology Forum

179

NMNIEXZE

#E0ORyY FERIEEY5—

R

URA, T

Center for Socio-Robotic Synthesis, Kyushu
Institute of Technology

2018.
11.5-11.6

2018 FEBFEERRET VY IVYIRIDA

Symposium for Marine Ecosystem Moderling in 2018

78

BT ARFEHE
alll F—
ISHIKAWA, Y

Japan Agency for Marine-Earth Science
and Technology

2018.
11.9-11.10

I AFZRZYE—YavERRIE ~BILFHSHIKRERT~

Biomineralization and Calcification - from gene to global environment

122

BRERKE
AERRZEHBZHER
AR EE

SUZUKI, M

Graduate School of Agricultural and Life
Sciences, The University of Tokyo

2018.
11.13-11.14

BRERYDOHEBEEZ ECETHHINDDN

How we can understand the recurrence of past large earthquake from sediment
records?

71

BRI SR FA
AR B

IKEHARA, K
National Institute of Advanced Industrial
Science and Technology

2018.
11.19-11.20

BRI IVATVER

Surging population of Japanese sardine in the western North Pacific

79

KEWR - BERE
chSK TR
S TEF
WATANABE, C

National Research Institute of Fisheries
Science

2018.
11.29

BEIELROBABLTETVVIICHITDMAER

Workshop for observational and modeling studies of ocean turbulence

28

REAF
KREREBZHFR
=l 8

YOSHIKAWA, Y
Graduate School of Science, Kyoto
University

2019.
2.21-2.22

GEOTRACES-Japan ORRXESHDRER

Present status and future prospect of GEOTRACES-Japan

94

B L EBFT
TEFEREFDE

I TT

OBATA, H

AORI, The University of Tokyo

2019.
3.23

BEMAER

Seabird Conference

56

E| 1Rt i ST PR

BR IFR

SHIOMI, K

National Institute of Polar Research

2019
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HEFIAAZZEE | COOPERATIVE RESEARCH ACTIVITIES

2018 EICHRE SN -MAERS B AR BEMA L 52—

B & Bl MRETZN SIAH dveE—7F—
Period Title of Meeting Number of Convenor
Participants
2018. HHENGEUT « YABBEEXEICEHIDEREI— EEXE
611-6.15 KERKERZHRR
== =
96 AKX R
Seminars on sustainable aquaculture, resource enhancement and conservation SHIMIZU, M
of salmon and other species Graduate School of Fisheries Sciences,
Hokkaido University
2018. BERBEBEADSRIEKXR - 8% - EEOMHEEER BTSRRI FEAEAE
8.27-8.28 AT Hts
Air-sea-land interaction on the relation between background state and 70 KINOSHITA, T
disturbances Japan Agency for Marine-Earth Science
and Technology
2018, | fATRERDELABRECSIDHEED BT
8.28-8.29 Bfin {8
Ocean variability in the mid-high latitude North Pacific 54 |0SAFUNE, S

Japan Agency for Marine-Earth Science
and Technology
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HEEE |

2018 FEE LAY
sk =35 242 XTI ErBIEEHE
Graduate School | Department /Division Student Title of thesis Supervisor
IHep £ Palaeodietary and palaeoecological reconstruction of | #&IL| #HE2
HATANAKA, Misaki | extinct Madagascan megafauna during the late Holocene | YOKOYAMA, Y
using stable isotope analysis on subfossil bones
BE R BISRDMBRUAA T [T D KRS IZ DRI =& &
HIDAKA, Kosuke TAKAYABU, Y
B FEE EXKEOKEREERENBESTURREICATIET UV | 85K BXER
HOTTA, Haruka | Fff32 SUZUKI, K
ks ERs |JIHMEE BROAEI7EFICERSNDIEEIFIMEECRATHEHAN - | FE BX
Earth and KAWATA, Yuki | ${E#IERZS IGA, K
PI
Science HEEH | NanoSIMS ZAVEIYUyF Ry v—y 51 NRORING | £5 &5
BEXR MORITA, Takwya | $i#ICHITD DT - MERAEBS KU FHLIETRD SANO, Y
Soi
crenee BIEA | EREFEHRRBOILEDXH=XLICET BHE P ]
NAKAE, Kanta SATOH, M
Kig Kity GPM DPR £AIIC kD 3 RITEKT—5ZAVCEVEEKD | 55 &
ORUI, Daichi TRV TAKAYABU, Y
=5 i NICAM-isotope [C K DKDREEBMIALL & 2R REKFEIC | S5 &
TAKANO, Yuki | B9 2 TAKAYABU, Y
=T PO RUVISEB U B R iEBHEE DR BEE
LR OZAKI, Satoru HYODO, S
oo BRBE | UrUAYNOEBER  EEFAEEROARICED R | FL L
TAKANASHI, Ato | FD/w I 79~ INOUE, K
PajEp 52 HF L—5—@fICED<IABRZOREBZEEZDY SRR | AF BE
ABE, Hideaki ANDE & KIMURA, S
B $HH HEABRRERMUALZAVWCRY FBY 7 IVHADERE | Rk &—
ENOMOTO, Megumi | 181 B EAD HEE ITo. S
EREF a1 SrMADRERELRRREICKIETIREARIRED 1L/ &L
ERAZAZM IINO, Yuki oE KITAGAWA, T
peitoa e BEME | BEDNA ZBUWCERICERT B A AIOTXDHTE | K5k =
of Tokyo KASHIWABARA, Tomomi | BE(Z BS 92 Fff 5T HYODO, S
= ES Isolation and characterization of ice-nucleating bacteria in | JBIf 18—
LI, Jincen the sea surface microlayer of Aburatsubo Inlet, Japan HAMASAKI, K
57, = Ao Environmental adaptation of stenohaline freshwater | & T
NOMOTO, Masayo | elasmobranch Potamotryson motoro: with special reference | HYODO, S
BREGNE | KEEDHE to renal function
o | et e |BEEA | BEREEMALERLARBEICBIIBESAFRADHE | A1 BE
OKADA, Keiji R (CRS T B KIMURA, S
Pang Yumeng Environmental influence on life history traits in swordtip | 8H &F
squid (Photololigo edulis) IWATA, Y
2@ EREERBICHITDIY7FIOFEEICESNCBEREIC | kB =X
TOMIYAMA, Ryo | B9 X SATO, K
TH &3} ZTHI D KEERDOEYENFETRESE (ABC) EEICET | T —E2
TSUCHIDA, Yuto | 238 HIRAMATSU, K
FHEBEA BEEO/NEREIIINICBEFZIZRYIFFORMERRD | RAF BE
UEDA, Moeto LeTi KIMURA, S
* FiE Development of a growth model of walleye pollock (Gadus | R E—
WANG, Zi-jian chalcogrammus) coupled to lower trophic ecosystem model | ITO, S
off the Pacific coast of Japan
B ZEha =EXIBEATENES RO M RRDIERETE IR =&
FUJII, Takaki KOMATSU, K
e B #KEB %2 BERBODBRIMINDDEIEE I MKERE = &F—hB
RNRIEF FUJITA, K ASHI, J
SFBMAIAAIE | Natural otere
Frontier Sciences | Environmental R& Bt A novel light-utilization mechanism in photosynthetic | &8 &
Studies HASEGAWA, Masumi | cyanobacteria YOSHIZAWA, S
R BEBRHEBICEEBUCEFNRMEICKDIZOBERYO | NI EE
KISHINAMI, Ko | R4S —RARB KB LT ETIVERILEYERAVCIAR OGAWA, H

2019
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#1558 | EDUCATIONAL ACTIVITIES

i S -3y FEH ety FIBEEHE
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