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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.

Department of Climate Variability Research

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

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.

Department of Chemical Oceanography

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

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.

Division of Marine Life Science

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

Department of Marine Ecosystem Science

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.

Department of Marine Bioscience

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

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.
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Center for International and Local Research Cooperation

The Center promotes ocean sciences both with global/international and
regional/local perspectives in close collaboration with related institutes
and organizations, including interdisciplinary research activities based on
multi-level (local, regional and global) viewpoints.

Department of International Research Collaboration

The Department (Center for International Collaboration) promotes academic
activities related to the ocean and climate based on intergovernmental agreements,
and establishes a base for academic exchange and capacity development.

Department of Local Research and Collaboration

The department aims to understand comprehensively the diverse coastal
ecosystem in Japan and contributes to local communities through multi-
disciplinary collaborative activities.

Section for the Ocean Alliance Collaborative Research Organization

This section supports academic activities for the Ocean Alliance
Collaborative Research Organization and Interdisciplinary Education
Program on Ocean Science and Policy.

Center for Cooperative Research Promotion

The CCRP aims to enhance its activities to support scientists who conduct
researches using the research vessels and/or research facilities in the
institute, to support advanced analytical techniques, to maintain the
research facilities in the institute, and to manage and release various data,
for further development of atmospheric and ocean sciences.

Section for Technological Advancement and Research

The section for technological advancement and research (STAR) is
for aiming to conduct frontier sciences in Earth system and biological
sciences.

Cooperative Research Promotion Section

The section aims to support the cooperative research programs, to
introduce new technologies, and to maintain the research facilities in the
institute.

Open Science Promotion Section

The Open Science Promotion Section is aiming at managing and releasing
various data that are collected through atmospheric and oceanic observations
and numerical modeling, and leading to new research developments.

Public Relations Office

Computer and Network Management Office
Management Room for Environment, Health and Safety
Intellectual Property Section

Common Research Facilities
Research vessels Hakuho Maru and Shinsei Maru
Application for Joint Usage and Cooperative Research

Center for Earth Surface System Dynamics

The center provides a place to promote cross-laboratory advanced projects,
considering the need to respond to urgent issues such as global warming
and changes in the marine ecosystem induced by human activities. It also
functions as a place for practical research activities for the future of our
institute.
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Division of Climate System Research,

Department of Climate System Modeling
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WEB page address
https://ccsr.aori.u-tokyo.ac.jp/

States of the climate are formed as a result of complex interactions
among the components of the climate system, such as atmosphere,
ocean, cryosphere, and land surface. Each component also contains
various phenomena which affect each other over broad spatio-
temporal scales. In order to adequately understand the behavior of
the climate, we need to utilize numerical models of the climate which
represent such phenomena and interactions as realistic as possible,
and we also have to sophisticate climate models in accordance
with deepening of our knowledge and advance of computers. In
Department of Climate System Modeling, we continuously develop
numerical models of the climate and try to reveal the mechanisms of
climate variations from the past to the future.

https://ccsr.aori.u-tokyo.ac.jp/index-e.htmi
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Professor HASUMI, Hiroyasu

BEETVU LY, BEKER
Ocean Modeling, Ocean General Circulation
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Professor IMASU, Ryoichi

ARUE-bECILT REBR
Remote sensing of the atmosphere, Carbon
Cycle

e A 2KER
Professor SUZUKI, Kentaroh

ASHIEFE B-I7AVIORERE
Atmospheric Physics, Climatic effects of clouds
and aerosols

ERR ] 8

Associate Professor  OKA, Akira

SHBAET Y
Global-Scale Ocean Modeling

R =2l 2
Associate Professor ~ MIYAKAWA, Tomoki

Rr—IVEREER. KABFREER

Multiscale Interaction, Air-sea Interaction

20

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



NS | RESEARCH CONTENTS -

I
—

SURTETUIIHZEEBFY | Department of Climate System Modeling

REDELEMAT—~

Ongoing Research Themes

QREIRAXNERE @®Observation of greenhouse gases: We are observing
ZERIERZR(CO,) A2 (CH,) B EDBEZIRH DK TH greenhouse gases such as carbon dioxide (CO2) and methane
DEENSHTEBDEFERANS-H. ATEHEXH U E— (CH4) using satellite and ground-based remote sensing for
Mot T HEDFEMEROERELTOET, Z0OHIC investing their spatial distributions and circulations in the
DBELEBE LY —PF— 2EHTILTY X LG EDERE atmosphere. For this purpose, we develop various types of

sensors and data analysis algorithms. Observations are carried

ToTWETY, BUAlIE. KERTPEANEZRDIE A, B S CAA
BE SELERBATITOTVET,
OHIEYI1L -2 aVICLBREMR N ZAORER. RILROHEE

out in various places such as big cities, suburbs, remote islands,
and ships.
@Estimation of sources/sinks of greenhouse gases based

EEBRACATREGEOVE- M P THMTTRONL on the numerical simulation: By combining numerical
BBIT -2 ALPEXETIVICEBHES 2L -2 3% simulations using a chemical transport model with observational
AEHEBZEICLY BENR A XDRER. WIGEEHTEL data obtained by in situ measurements and remote sensing
FIEBIC.RREEDKEHTPSDBREEDHTE. A techniques such as satellites sensing, we estimate the sources
REFREEDAFRIEFLEBENDE=-42) > J%#BIELTVET, and sinks of greenhouse gases. In particular, we aim to estimate
EBLIT7OJ/NVNHBIEEREREICEATIME total emissions of the gases from big cities such as Tokyo and
KEISEIPSRFTHIEBEITOVILIE, KBHSDIERMH to monitor large emission sources such as thermal power plants.
HESOHETHRIMED I XL E—DIEEPEKICHETEE @®Understanding cloud-aerosol processes and their impacts
CEBLTHIHO I XL Il E KOBEISEEE LT on climate: Clouds and aerosols, suspended particles in

atmosphere, play a fundamental role in Earth’ s energy

9, INSDHTFORTFATCOERPERERD TV BHR
WE 7Ot HHETEYICET T30 0FEE
RRETHEEDIC.FNSPHEAATIhAKRBIRTIEETIVE

budget and hydrological cycle through their effects on solar
and terrestrial radiative transfer and precipitation. We develop
methodologies for realistically modeling the microphysical

EREFFETNVEAVTC BEITRVINIBEROTUEEE processes responsible for formation and growth of these
DEIITHEHOITVWIDOLEIRHEL . [UEEED FRANEE particles. The global models implemented with these processes
B LEICET3-0DMRET->TVET, are then employed to understand how global climate is

characterized by these particles and to improve the accuracy of
climate change prediction.

2E o

#5453 KT —4 / Infrared spectrum data

_ O]

ROSHYDROMET
- i Yak-42D

ATHE / Satellite
)\

Tbb (K)

BRI~ S OBLEE =
Schematic of observations and data analysis
R/ |
TR
\ WL - fa - I
SfE HTER CLomems N (e i
(RERHR) — — o — e SGSG
IO SR BN EEBRTOREEE <001 m 001-dpm 110 m |
DEETOEX . 4
Particle growth from aerosols to cloud and N
precipitation through various processes %E %’:‘E ﬁ’lﬁﬁﬂ%

2 02 2 ATMOSPHERE AND OCEAN RESEARCH INSTITUTE CATALOG 21
THE UNIVERSITY OF TOKYO



ﬁ FZE NS | RESEARCH CONTENTS

SURTETUIIHZEEBFY | Department of Climate System Modeling

OHERAZEFALHETTIVOSEL

SUEFAICHVWShIABRTIZRET IV CLRERFET IV
FERAIBRICE SO THEZ BRI - R L TLK 2 &
ETTP BEETNVICSWTHICAEEMES KREVEREE
mIETEERFRKICEHLZMEBTOAOEAOREATT, COEED
FIBICT7 TO0—F 930 EFEDFEBRAI» /-57TE-
fEKDE 2L IBREEENITTERALTC Z0OMET O XDR
RDRISBZEEHIC. ZOERNBRICE SO TEEBETIVIC
BIBE-BKORBESELTIMRICBIHEATOET,

@RI L =3B B CBEEL 7= R — VR EER - KKUBF

HEER - #F-PREEOHEER
SRIGEDLIKIEZEHETIVNICAMP ZDEEEESIR
NICOCOERW-BERER vy T - P2UT RS (MJIO)
DOMEEIZCD, MRBIEL 3 RIBEICFREHICOVT, ZD
ME - Xr—VEREER - AR EFHEEER - #e-hiEE
DOAEEER - IR HEOBY 1 7ILICE T RE L E &)
i, "B, "EEL, "FE'TAMEELTVET, 4. X
YR —=ILEFIEN B KR+ ~BBEMREDE S X F LD
EREEETITEENGHBEICLVBICREIhZZED
B DOV IBE/NTAZE— 3 (CEBRBEDE LR
KRG E AT EICBE LERICHEANTOET,

OIER AR KOEMTA

Z—=N—2 21— [BE| ZAVWTERXERE VW - -BiH
[RBERIOVT MIODEIICEGDRVWARIBEREDF
BIARIEEL BIEE TV EBOWTHIEED D LT DB ZHD
ToHYLTNALN—=IZEBREETHZ EICLY, B~FEifE
EOBB R —IVTORERN G T RIRJRE DT E HEEL T
WET, $-HAZSECHEDEATVZILIRERFETILD
& 7O 7 b ) —R§26ERMRORR -TIEETIVE
BEOAEEDRETCHIEDSTOET,

@Improving global models with satellite observations: Numerical

global models need to be readily evaluated and improved against
observations, particularly for their representations of cloud and
precipitation, which remains the most uncertain “building
block” in the models. For addressing this long-standing issue in
climate modeling, we exploit multi-sensor, multi-platform satellite
measurements of cloud and precipitation to observationally
diagnose their physical processes and to inform the models of
their better representations of the processes.

@®Multiscale interactions, air-sea interactions, tropical-

extratropical interactions of organized convective systems.:

"o

We conduct researches to "reproduce,” "understand,” and
"predict" atmospheric and oceanic phenomena, with the aid
of the high-resolution global non-hydrostatic model NICAM
and its ocean-coupled version NICOCO. We study the
nature and related internal/external interactions of organized
convective activity and equatorial waves, such as the Madden-
Julian oscillation (MJO), a giant complex of cloud systems
characterized by its month-long lifetime and eastward
propagation. We particularly focus on the effects of explicitly
resolving the details of the so-called “Mesoscale” cloud
systems, which range from several 10 to 100 km in its horizontal
scale, instead of parameterizing them or calculating them at a
crude resolution.

@Seasonal prediction of high-impact weather events: By We

explore the extended predictability of high-impact weather
phenomena, such as Typhoons and heavy rainfall. On the
supercomputer Fugaku, we use models capable of predicting
large scale phenomena of relatively long lifespan such as
MJOs. We aim to develop a probabilistic prediction method of
high-impact weathers by carrying out large ensemble member
simulation series with slightly different initial conditions. We lead
an international intercomparison project of global cloud/storm
resolving models and participate in the consideration of next
generation weather/climate model developments.

EHRATRESBEETRETIHEETTIVUNICAM (L) &%
DEFEERETIVNICOCONWRE L BEKRAL M (L)

NICAMA BERUTy T2 - D2V T AREBIDRET ZER (T) o

A global high-resolution model NICAM (upper left), and the sea
surface temperature reproduced by its ocean-coupled version
NICOCO (upper right). An envelope of eastward migrating cloud
systems of a Madden-Julian oscillation reproduced by NICAM (below).

22

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



NS | RESEARCH CONTENTS -

SURTETUIIHZEEBFY | Department of Climate System Modeling

REDELEMAT—~

Ongoing Research Themes
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Research topic about the deep ocean circulation

@®Deep ocean circulation: The Earth's climate varies over a
variety of temporal and spatial scales, in which the oceans
play an important role in long-term climate change over several
decades. The circulation that includes the deeper layers of the
ocean (the deep ocean circulation) affects the global climate on
a time scale of more than 1,000 years. For example, ice core
data shows that warming events of up to 10 degrees Celsius
have been found to occur many times during glacial periods
with cycles of several thousand years, which are thought to be
due to changes in the deep ocean circulation. We are working
to reproduce the deep ocean circulation with climate and ocean
models, and to understand the mechanisms of its stability and
variability. The deep ocean circulation is also important for
understanding the ocean biogeochemical cycle, such as the
carbon cycle in the ocean. We are also conducting research
using an oceanic biogeochemical model.

@®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 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.

SR EEIEBET VT

High-resolution modeling of the Arctic Ocnean

I
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Division of Climate System Research,

Department of Climate Variability Research
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WEB page address
https://ccsr.aori.u-tokyo.ac.jp/

Living environments for human being and all other species on Earth
are always under influence of climate variations at various temporal
and spatial scales: weather extremes at daily and weekly time scales,
seasonal migration, interannual fluctuations such as El Nino, decadal
variations, climate change associated with the global warming, and
paleoclimate variations at millennial and longer time scales. These
phenomena coexist and interact with each other, constituting a
complex climate system. Primary goals in the Department of Climate
Variability Research are to understand the mechanisms of the natural
climate variability, in addition to the ongoing anthropogenic climate
change. To meet this end, we perform researches based on numerical
simulations using global climate and Earth system models, as well as
various observations using modern instruments, paleoclimate proxy,
and satellite remote sensing.

https://ccsr.aori.u-tokyo.ac.jp/index-e.htmi

i =& &
Professor TAKAYABU, Yukari N.

HHERR. EEKIITLOFEE A
Tropical Meteorology, Satellite observations of
cloud-precipitation systems

E2e RIER F5F
Professor ABE-OUCHI, Ayako

RUENZ, AREETYT
Climate dynamics, Paleoclimate modelling

e EED M
Professor WATANABE, Masahiro

REHF. [UEETVT
Climate Dynamics, Climate Modeling

FERBUR B £
Professor YOSHIMURA, Kei

HmEERET U, AKX EF
Integrated Land Modeling. Isotope Hydro-
meteorology

R =7 EM
Associate Professor ~ YOSHIMORI, Masakazu

SUREE. HEESE

Climate Change, Polar Climate

.
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Project Assistant Professor  YOKOYAMA, Chie

BERR. BEREKIZTL
Tropical Meteorology, Cloud-precipitation
systems
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Department of Climate Variability Research
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El Nifio sea surface temperature pattern in
observations and a climate model MIROC

@Physical understanding of human induced climate change: It
is unequivocal that human activity has warmed this planet since
the industrial revolution, and yet there remain many scientific
questions regarding mechanisms of the climate response to
anthropogenic drivers. We attempt to clarify them by means of a
state-of-the-art global climate system model.

@Clarifying mechanisms of natural climate variability: from
weather extremes to ENSO: In a complex nonlinear system
of climate, fluctuations spontaneously occur at various time
scales even if external conditions to the system are unchanged.
In particular, understanding and predicting weather extremes,
El Nifio-Southern Oscillation, and decadal climate variations
are important as they influence society. Using a climate model
and other dynamical models of climate, we perform research
to clarify the mechanisms of climate variability on the basis of
physical sciences.

@Multi-scale interactions between cloud-precipitation systems
and climate variability: Various forms of water such as vapor,
clouds, rain, ice, snow, and sea, play crucial roles in the
formation of the Earth’ s climate. To physically understand
multi-scale interactions through wide range of scales from the
formation of cloud droplets, cumulus convection, El Nifo, to
the global warming, we utilize state-of-the-art satellite remote
sensing data, global reanalysis data, and climate model
simulation data.

@EXxtreme precipitation and climate: Resent increase of torrential
rainfalls has become a serious social issue, upon which
effects of the climate change are indicated. We aim to study
the interaction mechanisms between cloud and precipitation
systems and climate states, to clarify how the climate change
can affect the regional extreme weather.

—ie\

GPMEEE

- -
¥ pkoms B
(L — & RHEE)

B U . HVNTEDEVE :
FUNSRRD [FVUSSRM] 267
[BRIRBEKE ] & 53 KSR UTE/

BERHERL - S 2FALT BREROLAA M T 5, HHERE
HIEHE (TRMM)E 2887 — 2 & AV /-3E R, GPMEFE IR TRMMEE
DEREE

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.
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@®Understanding of paleoclimate changes and contribution
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to future projections: It is extremely exciting to solve riddles
of paleoclimate changes. In addition, knowing the past is of
practical importance in building plausible perspective on greater
future changes than those humans have ever experienced. We
are making effort in applying ‘lessons’ learned from the past
to future projections.

@®Elucidating mechanism of polar climate change: From

paleoclimate studies, it is known that temperature changes in
polar regions generally appear greater than the rest of the world.
In the ongoing global warming, prominent near-surface warming
occurs in the Arctic during the cold seasons. The consideration
of additional processes such as atmosphere-ocean-sea ice
interaction and climate-ice sheet interaction are required in polar
studies, and we investigate the mechanism of changes in the

state of polar climate system.

OFaEEET I T
AN TEEL TSN, RIBEMDTPICE(ELAETTH
ZOHEFEBEIEKRTT, £LEERIE. I ATLOEESL
ERD—OTHY). SIRICEAZHELERTEE A, TED
SEEBANDEELEBRD OTIENDHEEIEEICHTET S/
HIC, B TORERY - #IBH - (L8 - EWF T OE XU
AANEN - HENTOEIFEHAAA LIEVEZES
BRRECRIBL-HARERESINERARL. BFEPKTETIL-
BAEETTIWERELUTHWBZETHRAGIARET>TVET,

@ KDEML{AKLL % 1E - -3k K B IR D AZEA
IR EDKIE, ETHERILT I EBERE>KRT5RE
—EE RSB EE VO EEICEIRLTOETH. 20
IIABHTHEHET T, KORAIALEIE. KPEELTBERICR
FoLTILETRIENHMONTEY), E L KERBEEE
BB EYE T, ZOKBREDE#EEMAA
EFRETETIVPATHRLE - RIS LT IR BERE
FEORBAICEV)BATUVET,

@Integrated land modeling: Humans live on land, and even a
slight change in climate can have a profound social impact.
The land area is also an important component of the Earth
system, and its impact on climate cannot be ignored. In order
to accurately estimate the impact of climate on land and
land on climate, we have developed an integrated land model
that incorporates geological, physical, chemical, biological,
anthropogenic, and social processes on land and expresses
them with higher spatio-temporal resolution. We use it in stand-
alone mode or coupled with the atmosphere and ocean models.

@Investigation of the global hydrological cycle using water
isotopes: The global hydrological cycle in a very simplified
manner is like: ocean — evaporation — atmosphere —
condensation — land — runoff — ocean, but the details are
extremely complex. As the isotopic ratios of water change
as water makes a phase change, they act as tracers of the
complex water cycle process. We try to elucidate the processes
of the global water cycle with isotopic climate models that
incorporate the characteristics of water isotopes and with
isotope observations using satellites.

Change the weather forecast with
*heavy water vapor" observed from space

Simulated warming in the 21st century time—

10 12

SUERETIMIROCICE B FFRSETF R I2L—2a>
EAtBE R R LIERD—)

An example of future climate simulation using climate
model, MIROC, with Arctic amplification of warming

‘d" s "ﬂ.. L g R
AIHEDSBAIL - KERRGALL O F

Isotope ratio of column water vapor observed from a satellite sensor
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WEB page address
https://dpo.aori.u-tokyo.ac.jp

The present climate and oceanic environment supporting life on earth
are maintained through subtle balances among heat transport in the
oceans and the atmosphere, and exchanges of heat, momentum,
water, and carbon dioxide between them. Therefore, clarifying the
physical mechanisms of the ocean-atmosphere system and predicting
long-term variations of the system are critical goals for both science
and society. We investigate general ocean circulation, water mass
formation and conversion processes, air-sea interactions, and oceanic
and atmospheric disturbances through observation, theory, numerical
simulation, and laboratory experiments.

https://dpo.aori.u-tokyo.ac.jp/index.en.html

i ZH —8B
Professor YASUDA, Ichiro
BAEXRER

Ocean Circulation

E2e 1B A
Professor SATOH, Masaki
BERTNE

Dynamic Marine Meteorology

IR R =

Associate Professor  FUJIO, Shinzo

Ocean Variability Dynamics

ERR FE BEX

Associate Professor  IGA, Keita
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Ocean Circulation
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Recovery of a mooring of current meter
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Ocean Circulation Group

@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 :

! il On the basis of unique 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.

Dynamic Marine Meteorology Group

@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

ATIW—TDIZERH Examples of ongoing research

LHFHFNFETIVNICAMORE (AL) EHEBERTHONELLBOE
2T (EL) BE I 2L —2a THEINBHESE (£T) CEER
DXFHRDENEER (BT) o

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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AARBERAICHTBREA000mDFIREA
Deep current measurements at a depth of 4000 m
east of the Japan Trench

W _EICREEEZ EDFGFENY ML EARER
EEAETR T B TROBRIIT - 2341575

The upper panel shows mean velocity vectors and
standard deviation ellipses, and the lower panel
shows their 4-year times series at two stations. Color
represents the period of their deployments

eBEOEK- BERAORS (EX) LRI
DR (BX) . BKOBALNERE -BIER. &
SUBKTOERBEXEIRA S,

(Left) photography of sea-ice & ocean measurements
in the Arctic Ocean, and (right) schematic illustration
of strategy for under-ice ocean waves and turbulence.
We investigate impacts of dynamic/thermodynamic
aspects to ice-ocean interaction in polar seas.

40°N

Ocean Variability Dynamics Group

@Observation of deep currents : The deep ocean is not

stagnant. Currents' mean velocities and fluctuation
amplitudes sometimes exceed 10 cm/s. Long term
observations using moored current meters and CTD sensors
will clarify characteristics of the deep ocean.

@Study of wave and turbulence in polar seas : In the polar

seas, shrinking sea ice area is an urgent problem related to
the global warming. For this, we aim to clarify changes in
heat and momentum balance across the ice-ocean boundary
layer, with special focus on roles of waves and turbulence.
Field-based and simulation-based approaches are used in
our laboratory.

39°N

38°N

37°N

36°N

T T
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WEB page address Of=H0
https://co.aori.u-tokyo.ac.jp -5
[

The copious amount of dissolved and suspended matter present in
the oceans undergoes various internal cycles through biological and
physicochemical processes. Such matter also undergoes numerous
external cycles through the exchange of substances occurring at
ocean boundaries shared with the atmosphere, terrestrial lands,
and ocean-beds. For each cyclic process, delicate balances and
exchanges are maintained in the global environment.

The Department of Chemical Oceanography aims at studying
oceans’ cycling mechanisms by employing state-of-the-art
technologies for analyzing various elements and their isotopes,
organic and inorganic matter, and biogeochemical processes.

i KH %
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Marine Biogeochemistry, Microbial Ecology
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SEEEEEEIN=-T Marine Inorganic Chemistry Group

OMETH FfFe AV BEMERIRICETIHA

@Marine geochemistry by using trace elements and their
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SITAZAMARIALIC L D CTD HRkEsE
(KH-17-3 ki 8)

CTD hydrocast on board R/V Hakuho Maru
(KH-17-3 cruise)

isotopes : Behaviors of chemical components in marine
environment are controlled by their chemical properties,
sources and sinks, as well as chemical, biological, and physical
processes. Our main goal is comprehensive understanding
of geochemical cycles in the ocean which interacts with the
atmosphere, biosphere, cryosphere, and lithosphere, on the
basis of chemical and isotopic analyses of trace elements. We
also aim to elucidate biogeochemical characterization of trace
metals, stable isotopes, and radioisotopes in seawater and
sediment by field observation using research vessels and assess
the oceanic processes controlling their spatial and temporal
variations.

Marine Biogeochemistry Group

@Cycles of bioelements and their control mechanism : The

cycle of bioelements (carbon, nitrogen, phosphorus, sulfur, etc.)
in the ocean is driven by the complex interaction of biochemical
conversion and mass transfer; and it exerts a great impact
on the global environment and ecosystems. In this research,
we elucidate the magnitude and fluctuation of bioelement
cycles in various marine environments through research vessel
observations and field surveys that make full use of cutting-edge
technology. We also aim to deepen our understanding of the
control mechanism of bioelement cycles from process research
using experimental approaches.

Marine Analytical Chemistry Group

@®Development of isotopic geochemical technique and their

application : By applying isotope geochemistry, a powerful
method for tracing geochemical processes, we aim to
comprehensively understand the marine environment at
various spatial and temporal scales, from primary processes
to interactions between systems. We also actively perform
interdisciplinary science through collaborative research by
taking advantage of analytical chemistry, which is applicable
to a wide range of research topics.
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WEB page address O &0
http://ofgs.aori.u-tokyo.ac.jp/ [ :

The oceans cover the majority of the Earth’ s surface. The ocean floor
underneath is composed of sediments, volcanic rocks, and the rocks
derived from the Earth’s deep interior. The ocean floor preserves
indispensable records for understanding dynamic Earth processes,
such as formation and disappearance of oceanic plates, evolutionary
change in Earth environment, and evolution/extinction of marine life.
The members of the Department of Ocean Floor Geoscience focus
on spreading centers, transform faults, large igneous provinces,
and subduction zones to decode dynamic Earth processes with
global off-shore/on-shore research. Our research fields also extend
to the cryosphere and biosphere to better understand Earth system
variability.

[=
http://ofgs.aori.u-tokyo.ac.jp/index-e.htmi
[=};
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Fig. 1 Oceanic transform fault in the Indian Ocean. Fig. 2 Collection of seafloor sediments using core Fig. 3 Field work for geological study
sampler

@Formation and evolution of oceanic crust/lithosphere : We

study temporal and spatial variations of oceanic crust/lithosphere
formation at global mid-ocean ridges and backarc spreading centers,
and their evolutionary processes throughout Earth’s history. We
develop near-seafloor mapping technigues using submersibles and
robots, in addition to traditional surface ship surveys.

@®Shallow structure and tectonics of subduction zones :

Submarine active faults play an important role in accretionary
prism growth and fluid expulsion. We investigate active faults
using remotely operated vehicles with sub-bottom profiler and
core samplers. We also study seismo-turbidites to assess
recurrence intervals of earthquakes.

@Tectonics and seismology of subduction zones based on

materials science : To understand tectonics of subduction
zones and materials science of earthquakes that occur in
subduction zones, we conduct field-based research such
as deep-sea drilling, offshore observations, and on-shore
geological surveys. We apply various analyses including
structural analysis, mineral/chemical/isotopic analyses,
physical property measurement, age dating, and experiments
for collected natural samples.

@Paleomagnetism and environmental magnetism : We study

ancient geomagnetic-field intensity variations using marine sediments
and rocks. We also conduct research for estimating Earth’s past
environments using magnetic minerals in marine sediments. In relation
to these studies, particular attention is paid to magnetite produced by
magnetotactic bacteria.

@Crustal structure and physical properties of the seismo-

tsunamigenic faults at subduction zones : We study detailed
crustal structure and pore-fluid pressures of the seismo-tsunamigenic
faults (e.g., megasplay, shallow megathrust, and outer-rise normal
faults) in the Nankai Trough and Japan Trench subduction zones by
using multi-channel seismic reflection and ocean drilling data.

X3 ELtERTES
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ERSNORREMEPER R ERZIREIETE(ODP) 4 EDERE
TRYIINCHRSNSBREBRME A DI, ELRETESN
R REAWT BRETH-o-ARSYEE= NS Bl
B CESBERE T BEESNICTIMEEERLTOET,
- EMARIGRCBEFER RN M EDBRINMID
WCZ DR EZEREED TOET,

OEHEKEKNREME BKEICETIME
HWECREBILICHFEVWE - EBBIBINDDILKKREEICE DB
KELRTT, BICESEBEDKEK. VD IREKROLE
MICDOWTOMRBIZEETY, 22T ENIERE IS
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Fig. 5 Automated element refining line for precise isotope analysis

D IDEEMHER

Fig. 4 3D investigation of sub-um-sized
inclusion array

@Thermal and chemical structure of oceanic plate investigated
from mantle peridotite : Thermal and chemical structure of oceanic
plates is fundamental information to establish cooling history of the
Earth and convective material circulation through plate tectonics. We
conduct field-based and ocean-based expeditions to collect mantle-
derived materials (peridotite) at oceanic volcanoes and submarine
volcanoes such as small-sized (a few km in diameter) petit-spots.
Chemical compositions of the peridotites are measured and used
to estimate temperature-pressure conditions. We further investigate
nanometer- to micrometer-scale minerals and analyze bulk isotope
compositions to establish chemical heterogeneity of the oceanic plate
caused by metasomatic magma infiltrations in the mantle.

@Gilobal change and biogeochemistry : Sediment cores provide
unique opportunities to reconstruct land and marine environments
on the different time scales. We study global changes and
responses of the biosphere under certain environmental changes
including currently changing environments.

@Long-term environmental changes and extreme events : We
study the long-term evolution of the marine environment from the
greenhouse climate mode in the Cretaceous and Paleogene to
icehouse climate mode in the Neogene and Quaternary using marine
sediments taken by domestic and international research cruises
including the International Ocean Discovery Program (IODP), as
well as onland outcrop samples. We also investigate the causes of
extreme climatic events such as mass extinctions and oceanic anoxic
events.

@Sea level and stability of Antarctic Ice Sheet : One of the most
fundamental features of global warming is a rise in sea level due
to ice sheet melting. Knowledge of the stability of high latitude ice
sheets, especially the Antarctic ice sheet, is remarkably important. We
are conducting research combining chronological dating techniques,
geochemical data, and geophysical models.

6 mEK R

Fig. 6 Antarctic ice sheet
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WIKREED7E 2 5D BLALEICIE. SREHRLEND
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WEB page address

https://sites.google.com/g.ecc.u-tokyo.ac.jp/
marine-ecosystem-science

In the vast ocean which covers 70% of the earth’s surface, an
enormous variety of living organisms constitutes the ecosystem
representing diverse relationships such as predator-prey, symbiosis
and parasitism. Understanding the structure and functioning of marine
ecosystems is the first step of keeping the healthy environment of
our planet. We study ecology and physiology of microbes, plankton,
micronekton, and benthos and their roles in biogeochemical cycling
and ecosystem functioning in the ocean and the earth’s biosphere
beyond.

https://sites.google.com/g.ecc.u-tokyo.ac.jp/ : :
marine-ecosystem-science-en

‘lfgswﬂﬂﬁ{h } %?%ﬁ}% /J\% EEH
e % | Professor KOJIMA, Shigeaki
BAREEMOELEERE

Evolution and ecology of marine benthic
organisms

E2e EH &
Professor TSUDA, Atsushi

E 7))y 3 N Pl N 4o
Biological Oceanography, Plankton Ecology

e R 1EZ
Professor HAMASAKI, Koji

Microbial Oceanography

ERR 52 2R

Associate Professor ~ KANO, Yasunori

EXEEHBMOEREEL

Ecology and evolution of benthic invertebrates

FREERIR EEE
Associate Professor  YOSHIZAWA, Susumu

BEMENE. MEMEREZ

Marine Microbiology, Microbial Ecology

IR FaEs 8 —EB

Associate Professor  NISHIBE, Yuichiro

BT T N RS
Zooplankton Ecology

IR 125 BT
Associate Professor ~ SHIOZAKI, Takuhei

WM TS U N RS iR
Phytoplankton Ecology, Polar Oceanography

Bh#R @it B
Assistant Professor NISHIMURA, Masahiko

Microbial Ecology

Bh# T it

Assistant Professor HIRAL, Junya

BT TR DDTFERES
Zooplankton Molecular Ecology

Bh¥ ES A
Assistant Professor YAHAGI, Takuya

EEEYONEEEL EEMIE
Early life history and biogeography of benthic
animals
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BEEMIIV—-T Marine Planktology Group
@M T 5V b DEZIRE - £ HhIE @Diversity and biogeography of zooplankton: Marine
BTSN BEBAEEAXRTCELSL.BEMELTT zooplankton comprise an abundant and diverse group including
7000f8 % BA3SHE TV —T T, BHEESE R, D >7,000 described species. We investigate diversity and
BRYCHREAEIBE L A 2N —O— T 2 T EIC &) IR D biogeography of marine zooplankton in the global oceans using
TS N DRESEEM - IR FBIEL TV E metabarcoding approach. In addition, we aim to deposit genetic

data of important zooplankton species on public database for
reference sequence libraries.

@Diversity and ecological role of viruses infecting marine
zooplankton: Zooplankton and viruses play a key role in marine
ecosystems; however, their interactions have not been examined.

Fo Fles AZN=—OA=FT A LTI REEETFEINDT -2
N—REED=D. BT I 7N DEEFT—2DREE
ED, SEEROEEHTOTVET,

OHMT I VM NRERTIIMNADEHEEEEFIE

BMT LI ETANARBAERRICBIIERLY We investigate impact of viral infections on population dynamics
=T TITH. ChoDHEEFRISEBIEATVELA, Z and physiological changes of marine zooplankton using
OFRMEZZHMCERFZNERENO28M T T molecular-based methods.

DINIVZDRBEEDTWET, BT 7> 7 b DOEFE @Environmental adaptation of coastal marine zooplankton: We
BREICYAMINADEZ BRI B JAIVZRLEICWTIEYT investigate the life history strategy of coastal marine zooplankton
SLUNDEBEEENFEMFHTEEICLVEARTOE to understand their adaptation to highly variable environments. In
¥, particular, we focus on interpopulation variation in phenological

Q@ BEMIHY TS T b DEE S and physiological traits of zooplankton dormancy.

@Dynamics of microplastic in the ocean: Microplastic pollution
is an important issue for marine environment. We monitor
the abundance and distribution of microplastics in various
regions of the world’ s oceans. In addition, we investigate the

BHEOREBTIIENEI) S RBEIFHN. 3003 LY
GBI R —ILCRECEFILE T, COLIEELICECIR
BICHULTEM T I I A EDISTEIELTWBDTL L

IDBMT T b DEFELEBAD DB FIHKIRICER sedimentation of microplastics through biological processes to
L. ZOZEEMRFEERDEAMIENZEZBESH,ICTES understand its fate in the ocean.
ETEHREANDBEICHEBECZOEENETREER T2

EEBHELTVET,

@:FX B FBvI1/OTSAF v I DENE
TIRF v Il EBEAEB RIS MBETORIBRBEE 4T
WET BEICRALLTIXF v 7 I 8RIMRX MR LR
IS THAMEL PP TRET 2 2 & THBFREN» SRR ELS
NBEEZSNTVETH ZDBIRICDVWTDERERISEATL
A, BEREBYSBEMEYICESYII/OTIZAF VY
DHHMEHROBLALBBICHVTIRANBZ EISL, BHEIC
BIBYAIATIAF v 7 DEREERSHICT B IZICEVIAE

ATVETY,
KRS EECBEHAIT IR Za—ZAR Ry MERWERIIOTIRF Y IDIRE
Marine planktonic copepods producing resting eggs Floating microplastic sampling using a neuston net
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Marine Microbiology Group

WEMIN-T
O FRAVI/7ABEI 7O/ OMEMENRE

@Microbial dynamics in sea surface microlayer and sea spray

BRE Y70 (sea surface microlayer: SML) /8 NDHE
KEIMMLUTOEIICHEYTIBEIEL, KREBFEDER
EICH-BEETT. BEOEMEHCLEIRIRI AT LA
DT1—FNy 7 &FIHT3RELT, BREVIVOBEZS
POERTHII7OVILICE T3 MEMEREISEEL, %E
DY TV TRBERFOREDNA/RNARRAT 17 % 5F
ELT, MENBFEDMR ERBEEBEITLTOET,
OitiEE - miEHICE T3 MEDEEBICETIME

iz ECEB LD EEROZT IR TVEETHY ., i
F.ZOEETHKBEIEATVET, HFICIEEBTIRE
KD HBEE T SHICEEICREZDBE KIS ER T &
FRIEIATWET, BRKOLSGERLEEMH B, O L
D& URZIICTEEMICOARELHEI» HVE T, 2L
ILERBELICESKICHENHIDEEBYEHENESI Y
KOEDICHEBET 2N T 7 b lE. alE T

aerosols: The sea surface microlayer (SML) refers to the layer
corresponding to the thickness of the extreme surface layer of
the sea of 1 mm or less, and is the region corresponding to the
boundary between the atmosphere and the ocean. Focusing on
the microbial dynamics in the ocean surface microlayers and
the aerosols produced from them as the key to controlling the
feedback of marine biological activity to the climate system, we
make full use of our unigue sampling equipments and the latest
environmental DNA/RNA analysis technology to analyze the
structure and function of microbial communities.

@®Microbial biogeochemistry in the polar oceans: In recent

years, global warming has been particularly pronounced in
polar regions, accelerating the melting of sea ice. The sea
ice reduction will have a great impact on the polar organisms,
especially phytoplankton, bacteria, and archaea, which are
at the bottom of the trophic pyramid. We aim to elucidate the

functions and biogeochemical roles of polar microorganisms
and their responses to the environmental changes through field-
based observations.

FeDMRETIHIBIHICER T2 NS MENDIEEERE
RERZHEHERBEZADTZICOVWT, BBEHBIN-X
DR TEESHICTHZEEBIBELTVWET,

OB MEYDOB OMANXZTBRECETIHEIMRE
HWIREREIE KB XICHRT I IRV X — & R ICR Y-
TUWET IEFE, ARRELEETFHRA,S, 700710
BRBZNZEME (MEHEORTIY) #EDWMENH BHE
REICEBHICEETIZENF DL > TEE LA, Hx D
RETIE. RFDOEEFENFEMNPS FENZOFEEER
FTBZETREHDSZSVORT I AREMEY DERE
ELEBEALP THRET O TCVET,

OKRMFTEMEDDOABISHE L HBIOH
BEIIEREHORAMENP FELTVET, HeD
MEZETIE. RAMMENOIBEZEXT /LBERERAL
TCHLWHENRBORECHREDHEDRERET-T
WET,

@Novel photoreceptor proteins in marine microbes: Almost
all biological processes on Earth are driven by solar energy.
Recently, large-scale metagenomic analyses have revealed
that microbes with novel photoreceptors (called rhodopsins)
are ubiquitous in the ocean surface layer. We aim to elucidate
the ecology and evolution of rhodopsin-possessing microbes
applying bioinformatics and molecular biological techniques.

@Ilsolation of novel marine bacteria and proposal of new
species: A vast number of undescribed microbes inhabit the
oceans. Through isolation and genome analysis of marine
microbes, we propose new microbial species and search for
novel biological functions.

-
B E U EEAEOIO=—

Colonies of a cultured marine bacterial isolate

HRAMAE (FE) SBERICHEETIEFEME (RE) O dEElEn (Lol

B A SRR Polar research icebreaker “Shirase”
Fluorescence micrograph of diatom cells (red) and actively

growing bacteria (green)
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REMICLBRBN S RDRE
Sampling of deep-sea benthos on a
research vessel

EEEMIN-7
QKT BEEHESURFICHIIENY PADEILEERE

RBEOHKEHIECBHEDRRIBICIE. ThELDRIEIC
HICU-ER MBI ER LTSN, REBEYDOELEIRMRE
T2 LTHEIFOMEIRT T, Faszbid. DNARRES &7
BOLBICEDE B O EUAR2 L RBIEEH DI
REEL, 27, EHBEL EERFLTVWES, 205
BB IR B 0IC. TS VN HEDREEE LT
HEBMREERLTVET,

@BX BN FEEME

BABIE, ROGRVWEBIRICLSTRABDBE A SBETONE
FEASHILIRIB T ¥, RICKHADRKERAAICIE, BAKEDET
EREDPSDEZEEDHKKRAICINRENBILL. ZLDE
HEMPHHELI-EShTOWET, Fhbi3, BAEPERR
DEEWEICEY, 25 LAAREBDREEHPEFENA
BEESICER T3 BEZE NI EYOELPETBEICED
SOLHBESZTEEPERNLTVET,

O BEEMORFIIER

AL ICHR VBRSPS DBFE IECEND D 5.
LN ERDF N EPEEREET ORI TOHBEEN
DESHS, IHEAIF thOER D 5B EHICAILT Z1E
RPHSNET, O LIDEENMED/IN - F/ANBZ &
T RAEOHIXER. £/-8EF0EFRETEEOMERE
ERL. HEROREZEBOHELTMT2/-0DHAREESD
TWET,

OmEfimEE RENBAE

JINMCTEEBDOEDICIE $hERICBEAETHET 2mAIE
BHOEFRELDHDIHIET, 1 K- BRFENE
BEBEIETIE, 2OLSamAIEEEI ML, 250
BEHEMERLET, bt BEBIEIC S35 E4)
DRI EMIFHEIBOREBRICE T, 2O EBD A%, Eix
B - FARERU AR M. BB 58, RIE(L. 178) - 458, AIHRARAE
ERRUODWITZAENEMREEDTVET,

Marine Benthology Group

@Evolution and ecology of deep-sea invertebrates including hot

vent and trench endemics: Deep-sea environments including
hydrothermal vent fields and hadal trenches harbor endemic
and highly adapted animal communities, which provide unique
opportunities to investigate evolutionary processes, adaptation
and dispersal in the ocean. Our current studies on deep-sea
invertebrates include genetic population analyses and species-
and higher-level phylogenies based on the comparison of DNA
sequences and morphological traits. We are also investigating
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.

@Evolutionary history of benthic animals in the Sea of Japan:

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 climate
changes on marine ecosystems, we are comparing the genetic
population structures of various benthic animals between the
Sea of Japan and neighboring seas.

@Phylogeography of coastal animals: Benthic animals often

show limited dispersal ability with a short pelagic larval
period or direct development, and hence genetic population
differentiation. We are investigating their population structures
along the coasts of Japan to evaluate the effects of past and
future environmental changes.

@Natural history of amphidromous snails: Many snail species

in tropical coastal streams have wide geographic ranges thanks
to their amphidromous life cycle. Hatched swimming larvae
are swept downstream to the ocean where they spend weeks
to many months; metamorphosis occurs at brackish reaches
and young snails crawl upstream where they reproduce. We
aim at unraveling their ecology and evolution from genetic,
morphological, behavioral and ontogenetic perspectives for a
global understanding of insular stream ecosystems.
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DFBEEMEIN-T TR BECHIIHALERERY®
ZTOELE D FEMFNE S, SBESAICLTVET, £1BZF
T =T Tl3, REBE X EIEEE L CBFERBICEED 0
DULHIZDNWT, EICHAE - BEL NIV T OB ERIIERE L BIE
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F-EREBFAREEELTERALET, ChoDREEHEHIC
BRTDET BEEGEOBENEBREEIELTVET,

WEB page address
$1BEIN-T

http://physiol.aori.u-tokyo. =*
ac.jp/seiri/index.html

ac.jp/index.html

SFEIFEMREIN-T I
http://darwin.aori.u-tokyo.

The Department of Marine Biosciences works to understand the
marine biosphere comprehensively through investigations at molecular,
cellular, organismal, and population levels, with cooperation among
the three groups. The Molecular Marine Biology Group investigates
molecular mechanisms of various activities of marine organisms
and their evolutionary processes. The objective of the Physiology
Group is to understand physiological mechanisms of life phenomena
such as environmental adaptation, growth, stress response and
reproduction at cellular and organismal levels. The Behavioral Ecology
and Observation Systems Group uses biologging and other field
technigues at population level to uncover the behavioral mechanisms
and evolutionary processes of marine life.

THEERHAIN-T
http://fishecol.aori.u-tokyo. *:
ac.jp/top/

i 1E#E "X
Professor SATO, Katsufumi

TEIEREZE. RIEF
Behavioral Ecology, Environmental Studies

E2e FE R
Professor INOUE, Koji
DFBEENF

Molecular Marine Biology

e EET
Professor HYODO, Susumu

AREOEBERES
Fish Ecophysiology

AR FE Eh
Associate Professor  SHINZATO, Chuya

YUOBES /LRI
Coral Reef Genomics

R IR RAER
Associate Professor ~SAKAMOTO, Kentaro

EMITENP. HIREREY

Animal behavior, Physiological Ecology

IR #HE EF)
Professor KANDA, Shinji

AROHRRDIBE

Fish Neuroendocrinology

Bh#K BKE
Assistant Professor TAKAGI, Wataru

AEEEY
Fish Physiology

Bh# FAR HHH)

Assistant Professor ~ AOKI, Kagari

FHEDEBMITE®FE S LUTBHERS
Ethology and Behavioral Ecology of Cetaceans

Bh#K BK ®E
Assistant Professor TAKAGI, Toshiyuki

YrOkOEF > NOEEEYF
Symbiology of Coral Holobiont

Bh¥ HLEH
Assistant Professor INOUE, Jun

DFRIEE

Molecular Phylogenetics
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EUILER L FHIEAH =X LERERALET,
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CHREESICEEMEFETERDITOES

QEEFIZEFALTEEEERETFOEAPLHIRETV. 2O
BEZ AL NIV CHERAL TV T,

O NECEGEFRIEFPHLI /FEETILEMMICHEETFRE
B EAL ELDREIELERENICEIFET27 7 0—F%
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[RIEMAF 22O X (L) IIRADY ¥ Y AR (£7F) . GFP TR #R1E

Liz=a—RAr (BL) Ny F o7 T MBREB O (BT)

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)

FFEBEEPFEIN-T

@7 (E<ICHKEHE) | #ifEm. AOBOREANDEYD
BEICHENE &7 DL

O KB LY (EIINBEY) ODERSFWMAER 255 FHlE
ETDHELL

QR EEISHIBEDE L E MBSk E DRR

OV JEBHRENEIERHLE LD S D FHEEDEERE . 7
DY ITEORE -BEADER

@Y I—WMEMENHEERAAH =X LDEBRE . ZTh5DR
[FRh - EEADICH

O IHEENKBELERDEENSIEMENIERFERE

@A HEBIERAH A EDBRIBICECREE=R) > TR
D%

Physiology Group

@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.

Molecular Marine Biology Group

@Adaptation mechanisms and evolution of living organisms in the
deep sea (e.g., hydrothermal vents), intertidal zones, estuaries
@ Molecular mechanisms determining ecological niches and their
evolution in aquatic organisms, including sessile invertebrates
@Relationship between the evolution of environmental adaptation
mechanisms and biodiversity

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

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

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

@ Molecular responses to the environment in Asian medaka fishes
and mussels, and their applications to environmental monitoring

REME_MNE (ET) L20HEBTHEE (£L),
YO8 (BL) &Y dDORYT (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.

Behavioral Ecology and Observation Systems Group

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

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

physiological constraints

@Behavioral ecology of seabirds (streaked shearwater, albatross,

European shag, etc.)

@Improvement and development of biologging tools

@Biomechanics and foraging activities of marine mammals

2yaAY I IICRVWAR-ILER
WTIRE 27 (B3L) £B) fF1F
=&Z2A,

R 57213 B AX T PITE
FCERET. EIND = D REHEH
) fHF5Nh T3, BRREIH & D
CRREHPNES, BEISES
HHEAICHEHSTVD
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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WEB page address [=] A =]
http://Imr.aori.u-tokyo.ac.jp/

=

Commercial fishes such as sardines seem to be steadily supplied
to the market. In reality, their populations may be superabundant in
some years and extremely scarce in other years. Marine populations
fluctuate in response to the ocean ecosystem variations. The research
activities of the Department of Living Marine Resources focus on the
mechanisms linking physical environment variability and population
fluctuations (Fisheries Environmental Oceanography), reproductive and
early life ecology of fishes and shellfishes as biological bases of the
fluctuations (Biology of Fisheries Resources), stock assessment and
fisheries management for sustainable use of living marine resources
(Fish Population Dynamics), response mechanisms of aquatic
organisms to global environmental change (Biological Oceanography),
and structure of marine ecosystem and variability in living marine
resources (Ecosystem Research).

http://Imr.aori.u-tokyo.ac.jp/indexe.htm

FBHUR At &
Professor KIMURA, Shingo

KEBEE. KERESR
Fisheries Oceanography, Aquatic Environment

i AR HZ

Professor KAWAMURA, Tomohiko
BEELEESHESMOLRS. REOFELRSY
Ecology of marine benthic invertebrates,
Community ecology in seaweed beds

iz fREE E—
Professor ITO, Shin-ichi
BHEERROTIELEER

Climate change impacts on marine ecosystem

iz FRH ZAKER
Professor MORITA, Kentaro

REOEESE SR CAFEBT2
Life history diversity and population processes in
fishes

IR TR —
Associate Professor HIRAMATSU, Kazuhiko
KEE R - &2

Fisheries stock assessment and management

FREAEHIR IR EE
Associate Professor  KOMATSU, Kosei

BALRR BEREABRE
Marine ecosystem, Air-sea interface

IR R =2
Associate Professor  ITOH, Sachihiko
BEMBER. KEBEF

Physical Oceanography, Fisheries Oceanography

IR =H BF
Associate Professor  IWATA, Yoko
BEEMDEREE

Life history of marine organisms

Bh#R RE AR

Assistant Professor SARUWATARI, Toshiro
RELEEY

Fish ecology

Bh#X AL &1

Assistant Professor IRIE, Takahiro
EEEREFICRHATIERME. REREER
FROENER

Theoretical studies of evolutionary ecology,
Intraspecific variations of phenotypic and genetic traits
Bh#X AN FEIE

Assistant Professor MATSUMURA, Yoshimasa
BEBNZT-VREBROBEET YT
Numerical modeling of small scale oceanic
processes

Bh#X wRE Sk
Assistant Professor ITAKURA, Hikaru

REZEICHT2EMICE. REEREF
Response mechanisms of aquatic organisms to
environmental change, Fish ecology

SS{TEER R Bt
Project Lecturer HAGIHARA, Seishi
RIEEIRARY. £

Fish physiological ecology, Reproduction

LESESENE IR K
Project Assistant Professor  TSUTSUMI, Eisuke
BEMES

Physical Oceanography
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Numerical experiment to
evaluate climate change
effects on fish (Pacific
saury) using a fish growth
- migration model

Fisheries Environmental Oceanography

@Fluctuation and species alternation mechanism of important
living marine resources

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

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

@Fish distribution pattern inferred from eDNA

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

@Dynamics of microplastic transport in the ocean

KIEBOREHRDITIV
BALEZRYLY
Real-time monitoring of
wind and wave in Otsuchi
Bay

Ecosystem Research

@Life history and population dynamics of marine fish
@Marine and coastal fronts

@ Coastal circulation modeling

@ Coast-ocean transition zone modeling

a. =READEERIE K - FAEICTH R SN ZRTHR D 3R ThEE

b fBAN—ZETFIVE B 2 O - B
C.EHICLZYT I nESBIEOENE

d. BB % A zUnderway CTDER I

e AKERIEY I 1L —Y 3l b3 BEME S BEMEDKES T

f. KF 500 m BFEFIVCH 3 BEAMNBEZF v Ty b

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
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BEEME RO

O T HABENRLERF EEFLSHREICRTIME
OALMEMRAEFERDEREEICEHTIME
@B FENNERFMEERICHTIME

@B FENDELERICET 2R

@CHMET 2 & IR L FIFEZBMEL BIKIL DR
O EEFIEREAO A EFREHETEEDRHESR

B EACH L9 2B D& (R HARY)
Winter-run wild chum salmon,
Oncorhynchus keta

BEEMEROLRE

OF 5 Ffa - ML G EDREENDERFRIAE

@ EE P T ROENHE - RMBIEEDIRE

@ HFED SR L FIERXDE(CICETBE

@ EREDOEFRFIFENOHZEICRHTHME

@t ERKEERREZMR T 28BN ERICEHT SR
OFEFREDMEPEREICEHT IR

SRS OEMTERE
SCUBA sampling of
invertebrate community
on sea-grass

Fish Population Dynamics

@ Conservation ecology and life-history diversity of salmonids
@Resource management of hatchery and wild fishes
@Management and assessment of marine living resources
@Theoretical studies of evolutionary ecology

@ Statistical analysis of geochemical data on biomineralization
@Population size estimation using neutral genetic information

Biology of Fisheries Resources

@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

@Exarly life history of Teleosts

BAENSICHIEY
A HDHRE

Egg mass of squid
Heterololigo bleekeri
at natural spawning
ground
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Biological Oceanography

@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

ZRCYFEOLT T FIVASDE (H1) EBERER TRO-GEDER R (K2)
TI=Z—ZapRELE (H2AER) 3 HEF 7 UECRHEPSBEICOEES
ENTETIC, TV =—=afEREE (K2AR) ICENT ZAIFFHFERTERN
AT A BRIBCHZOHEP BEEIND, BE. TIL=—=3DFILRFIFXTF
XTORXABRENDIGEEN BD T 5. hEES FRTFIANEEREL. ZDORICETFF
(R3) NERRT 2D RKE - RKETOERBRENMNRR - ERICASLHEBERIT
T REICH B L—IVEDFRAEEMTH B X ik (H4)
The Japanese eel leptocephalus (Fig.1) and its larval transport from the spawning ground
in the North Equatorial Current, reproduced by numerical simulation (Fig.2). Transport rate
of the Japanese eel larvae along the Kuroshio is less than that along the Mindanao Current
in an El Nifo year (Fig.2, left panel). Yellow eel (Fig.3). Glass eels turn into yellow eels,
and the freshwater environment affects their growth and survival. The Menai Strait - largest
mussel producing area in the UK (Fig.4).
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Center for International and Local Research Cooperation,
Department of International Research Collaboration

brEIEMAEEICEE, BEERIIHRFECMDEIT
T BERRELTBENS] ZEICET2ERMNBEADS
THEFIEHEFEE B BEREAREED I ENEETT,
L L. IR LB ER2OERNBHE AP BRI FRE &
DBHIE HRECHEREI ERTITAZDDNTRHIEE
ho ZD7=0. BIED [BFMZEBERMAE L 2—(1994-
2010)] [ERSE#HAE 2 2—(2010-2022)] DEHLH S, K
[EENZICETIERBEZARAICERLTVWET, Z0%.
2022F 5 I3 ERREHIFIE L TE &%, ERMEREAAICE
BEERAMBEREED. SEAEETESEE - RLET, $51C
2021 FERIAD [ TEELFARED O DEEFERZD10
F[2o0WTIk, BENORMRES A TEBACEELE T,
o0

WEB page address

https://www.cicaori.com/

It is essentially important for Japan, as a maritime nation, to recognize
the rights and responsibilities within the international framework for
understanding the ocean through the promotion of marine research. However,
the integration of international efforts in global marine science cannot be
achieved by individual researchers or institutes alone. Therefore, we have
been strongly developing international activities related to atmosphere and
ocean sciences since the establishment of our predecessors, the "Center
for International Cooperation" (1994-2010) and the "Center for International
Collaboration(CIC)" (2010-2022). After that, from 2022, as the Department
of International Collaboration, we continue to promote research and human
resource development based on international frameworks, and to lead
various research activities. In particular, for the "United Nations Decade of
Ocean Science for Sustainable Development,” which has commenced in
2021, we will actively lead related activities at national and regional level.

i EH 2
Professor MICHIDA, Yutaka

BAEMIER. BHER
Physical Oceanography, Oceanographic Data
Management

E2e -
Professor SAITO, Hiroaki

EMBER. EMBIRIEFE

Biological Oceanography, Biogeochemistry

e HREF SEIK
Professor MAKINO, Mitsutaku

KEEREE. BFEREBER
Fisheries Management, Marine Conservation
Policy

g (%) HEIL thE
Professor YOKOYAMA, Yusuke

HWES R T L%, HRES
Earth system science, Palaeoclimatology

g (38) FE RE
Professor INOUE, Koji
DFBEENF

Molecular Marine Biology

iR (%)

Professor

SA R—
IMASU, Ryoichi

ARUE-—bECIUT REBR
Remote sensing of the atmosphere, Carbon
cycle

M (F8) i EF
Associate Professor  PARK, Jin-Oh

BANE - IR

Marine Geology and Geophysics

HEBUR () R =2

Associate Professor  ITOH, Sachihiko

BANER. KEBEF

Physical Oceanography, Fisheries Oceanography
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BHERIBALINAEZAFRENIEDLIICIEETS
P ERBEOICUTCRBERT - 2ICE W ERN A
HMREDEBEEDTVET,

O ¥ EMBRICHATIME
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WAEIZOWT, EREMRPEREEEOEESEERLE
AHET-TVETS,

OFETSAF v VICEATHIME
MEEBNICKELFEEL>TWIBETIXF v 7753
ICBIL T BICKRZEIIMME ) H/NEHEHDICEREYTT
ZOREMBPBEEIELEMREBARBFEDH AL E
HTWET,

OEEE ¥R FDI10EDHE
2017FEDEEMREDRBICEDVT2021FICHBEN
1= [ERErTRE LR DO D DEEBARZD10E(2021-
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KEBEMRRAAICHEIINNLBERBTT7HT  NUTCOBRMFREEEFZZEESAOSHICAKXKEREL
3I— (VAST) LHARBHICET 25 THE

International meeting on cooperative research  Participation in an 10C meeting at Paris as
with the Vietnamese Academy of Science and members of the Japanese delegation

Technology at the Atmosphere and Ocean

@ 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.

@ Behavior of micro-plastics in the ocean: Studies of marine
micro-plastic pollution, an internationally emerging issue,
has been promoted under close collaboration with Nippon
Foundation.

@ Promotion of UN Decade of Ocean Science: UN Decade
of Ocean Science for Sustainable Development (2021-
2030), which commenced in 2021 based on the Resolution
for ocean affairs at 2017 UN General Assembly, has been
promoted at national
and international
levels.

BRI IC 6 1 2 A
Oceanographic observation
in Suruga Bay, Japan
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@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

BOMILIZE T =)L —IL{EY)

QA BEBR: S8 LFEERFZICLIFBE BERE
RETIC LA ERIBA T

OEFEF¥HFONIERME  EFEMFMERK - T0J 708U
T- AR OHEAE

stakeholders’ usages and management measures by the marine-
related governmental ministries/agencies..

e [ Satvintate ! szvste:funﬂians @Integration of natural and social sciences:
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(pray-predator) promotion of the multi-disciplinary integrated marine

researches at the international level.
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@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

OEMERRTHB ARECOELSITEVAEELEENE
B3 “BED/INT Ry I X" DERRRD /=8, 58 VFNICEES R
HEIEOHEEBEINIRELLT IV DEERE R
MERFBIZERANTOET,

OEBERBEFRTBHICSI2BWT 57 by i BEREIL
EAMPEABERRICSY) HRATROREES D EVEHE
KEFIZEWC BT I I ETEOETE - BRIC
RETHEEZARNTERFTHERROIZHERASHTEHLL
HICERBOEREH OB L ERREOHBET>TL incubstion experiments.

E3CH @Photosymbiotic foraminifera: Various species of unicellular

OA{EFAROLEE - AR BT I I THIHFR
ICIE HEMT IR EREL KERICLDEENEFIA
THEYVWET, KREETOEOAME. HERDOEIRYE
M HERREEZAETIIEICELY, HEEDEEEEZIAS
PICLEDELTVET,

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

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.

HEFEHED
FHEFR
Photosymbiotic
foraminifera
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http://www.icrc.aori.u-tokyo.ac.jp

Department of local research and collaboration is centered on Otsuchi
Coastal Research Center (formerly International Coastal Research
Center) that was established in 1973 in Ilwate Prefecture. We are
aiming to comprehensively understand the diverse coastal ecosystem
in Japan spreading over subarctic to subtropical areas with a
research station that is planned to build in Amami Oshima, Kagoshima
prefecture. In addition, we are carrying out multi-disciplinary
collaborative activities to contribute for local communities, such as
the "School of marine science and local hopes in Sanriku," that aims
for reconstruction and future promotion of the Sanriku coast severely
damaged by the Great East Japan Earthquake, 2011 in cooperation
with the Institute of Social Science of the University of Tokyo.

http://www.icrc.aori.u-tokyo.ac.jp/en/

i FilE
Professor AOYAMA, Jun
RELEEY

Fish Ecology

IR B &R

Associate Professor
BAYIBESE, BENF
Physical oceanography, Ocean dynamics

TANAKA, Kiyoshi

R &+

Associate Professor ~ KITAGAWA, Takashi
RETHERS. KEBESR

Fish behavioral ecology, Fisheries Oceanography

IR 1&BHE Fia
Associate Professor  FUKUDA, Hideki
LT, BEMENERF

Biogeochemistry, Marine microbial ecology

IR F BT
Associate Professor ~ MINEGISHI, Yuki
PFEEZE. EHEGEF

Molecular ecology, Population genetics

B Tk BF

Lecturer HIRABAYASHI Shoko
HREE. WE{EFE

Paleoclimatology, Geochemistry

BhEL Bz
Assistant Professor HAYAKAWA, Jun
REEMDOERES

Ecology of marine benthic animals

Bh#R X+ B
Assistant Professor OHTSUCHI, Naoya

3 ey, RHSES

\ Ecology, Taxonomy

b
g (38) EH &
Professor MICHIDA, Yutaka

BANER, BEER

Physical Oceanography, Oceanographic Data

Management
% (3) EH A
Professor TSUDA, Atsushi

EMBES. TICTNERER
Biological Oceanography, Plankton Ecology

i (38) IR HZ

Professor KAWAMURA, Tomohiko
BEELEESHESMOLRS. REORELRSY
Ecology of marine benthic invertebrates,
Community ecology in seaweed beds

i (38)
Professor
TEHEREF. RIEF
Behavioral Ecology, Environmental Studies

B =X
SATO, Katsufumi

HEHIR (F) FEER 8 —BB
Associate Professor  NISHIBE, Yuichiro
BT I N RS

Zooplankton Ecology

IR (F)
Associate Professor
WE L, HBEFEF
Geochemistry, Paleoceanography

BH EXE
SHIRAI, Kotaro
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OBFBEPT T AEEEOBEERNIES

BABREPT Y TATEBDOBERBERRIEEEIL. BHERE
RISGEKHBEZITVET, 22T ARRT I TATELRD
BALTARERICOVWT A PV TRAFEARFRRICELT
TN 2 EEPRBADOEEDOVT ESICZTNSARBEIREE
AR COEERRE BACHBEXRREBAEDE T B
HMEZOESNSRNTVET,

OELENDERES

AEBICIIREEERD S 45585, 7Y ERICL TR Sh
37 ERLE SRERBENITFEL TS BRabEMP Zh
ZThORRICEBRLTWET, TUEEPY AL E KEL
EELENOED. AFRBICERT R4 LEEEHICDOL
T Z DB CEIEITE). BRERRLEDERE, B
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EFR/NGBIINCENF LY rifa

Salmon (Oncorhynchus keta) spawning in the Kozuchi River.

y ®
r X
+* = RS

KWEENDILTEGETITIERR
Kelp forests and associating adult abalones in the Otsuchi Bay.

@Fish ecology, behaviors and community structures:

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. Behavioral ecology on high migratory fish such as
chum salmon and Pacific bluefin tuna is studied by bio-logging,
respirometry, stable isotope analyses and numerical modeling.
Differences in fish community structures in sea-weed and sea-
grass beds in bays on the Sanriku Coast are investigated.

@Physical oceanography of the Asia-Pacific Ocean including

coastal areas of Japan: Marine environment and climate
variability in the Asia-Pacific region including coastal areas of
Japan are strongly influenced by ocean circulation. We aim
to elucidate coastal circulation, variability of the Kuroshio and
Oyashio Currents, and their interaction, performing observation
and numerical experiments.

@Ecology of marine benthic animals: Various habitats such

as macroalgal and seagrass beds coexist and sustain a
wide variety of marine animal species in coastal areas. We
investigate ecological traits of benthic animals including fishery
important abalone and sea urchin species and its relations
with spatiotemporal variability of habitats in coastal marine
ecosystems.

50°N

40°N
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BADARE E RN BH R

The Kuroshio and Oyashio Currents flowing near coastal areas of Japan.
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Sampling of settling materials by mooring
sediment trap
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A fossil coral which can be used for high-
resolution paleoclimate reconstructions

@Evaluating ocean current variability and its relation to climate
change based on radiocarbon analysis in seawater: Radiocarbon
in seawater is a sensitive proxy for determining water mass mixing.
We conduct periodic radiocarbon monitoring surveys both in the
subtropical region of Amami-Oshima and the subarctic region of
the Sanriku Coast to further our understanding of the relationship
between seawater mixing mechanisms around Japan and global
climate change.

@Paleoclimate reconstructions based on carbonate geochemistry:
Paleoclimate reconstructions based on carbonate geochemistry
(e.g., coral skeletons, speleothems) are used to understand climate
change mechanisms across various time scales.

@Biogeochemical cycling in coastal environments: Available
amount of biophilic elements such as carbon, nitrogen and
phosphorous, is a key factor to limit biomass and biological
productivity in marine environments. The cycling of biophilic
elements in the coastal environment is regulated by highly
complicated system including human activities and the global
ocean circulation. We are trying to elucidate biological processes
mediating biogeochemical cycling through field observation and
laboratory experiment.
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Center for International and Local Research Cooperation,
Section for the Ocean Alliance Collaborative Research Organization
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WEB page address
https://www.oa.u-tokyo.ac.jp

The University of Tokyo Ocean Alliance Collaborative Research
Organization 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 organization 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. Interdisciplinary Education Program on
Ocean Science and Policy transecting social science, natural science
and technology for the purpose are also provided in cooperation with
the organization. This section supports these academic activities.

https://www.oa.u-tokyo.ac.jp/index-e.html
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on Ocean Science and Policy

EfEETEREMBICHEIZ 24—y TRR

Internship in the United Nations Industrial Development Organization
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The oceans are subject to various marine-related interests,
including marine environment conservation, the use of mineral
and biological resources, maritime safety, and maritime rights
protection. Strict restrictions are now imposed on research
activities conducted within Exclusive Economic Zones (EEZ),
and more attention has been paid to the conservation and
sustainable use of Marine Biodiversity of Areas Beyond
National Jurisdiction (BBNJ). The issues surrounding the
ocean are becoming increasingly diverse and complex as many
stakeholders get involved, and there is a need for collaborative
education and research that integrates perspectives across
disciplines.

One of the issues at stake, for example, is plastic pollution
in the ocean. Marine plastic pollution has become a serious
social issue that is posing threats to marine ecosystems
around Japan and the world, and this problem has been listed
as one of the eight priority areas in  “Sustainable Development
Goals - The Japan Model” regarding the conservation
of biodiversity, forests, oceans, and other environments.
Collaborations and partnerships across multiple sectors are
needed more than ever to solve these global issues.

This section promotes studies under these concepts with the
Ocean Alliance Collaborative Research Organization which
conducts marine biosecurity project, protection program for
Okinotori Island and small island states, Hiratsuka offshore
experimental tower program, and interdisciplinary education
program on ocean science and policy.

@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.

Seminar in Marine Affairs is one of the unique courses where
students work in groups to formulate ideas on how to solve
various environmental and social problems. Past topics
include: marine pollution, offshore renewable energy, marine
biosecurity, and seafood security. Students will hear talks from
scientists and public policy experts on the front line and pick
a topic to do their own research. Students will also go on field
trips to collect relevant data and information and prepare for
the final presentation where they present a proposal that gives
solutions to a given issue.
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Director of AORI

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. From FY2022, it will be
reorganized into a center including the Section for Technological
Advancement and Research (formerly the Analytical Center
for Environmental Study), the newly established Open Science
Promotion Section, the Public Relations Office, and the Computer
and Network Management Office, aiming for further development of
atmospheric and ocean sciences.
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Section for Technological Advancement and Research
The section for technological advancement and research (STAR)
is for aiming to conduct frontier sciences in Earth system sciences
including biosphere. Single Stage Accelerator Mass Spectrometry
installed at the laboratory is the first and only in Japan that is
capable to conduct high precision and high throughput radiocarbon
analysis with small sample size. The STAR is also able to measure
spatially high-resolution elemental and isotopic distributions in various
scientific samples using Nano-SIMS (high spatial resolution ion
microprobe) as well as LA-HR-ICPMS (laser ablation high resolution
inductively coupled plasma mass spectrometry). A gamma-ray
spectrometer is capable to conduct Pb-210 analysis due to very low
background together with simultaneous multi-nuclides measurements
in a sample.

Analyzing geological and biological samples provides clues to
understand mechanisms of environmental changes. Such information
contributes to better understand future changes. The laboratory
provides opportunities to conduct high-resolution and high-precision
analytical techniques to conduct these researches. The cutting-
edge analytical machines in the laboratory includes, A Single Stage

@ =

Accelerator Mass
Spectrometer, A
laser ablation high-
resolution inductive
plasma mass
spectrometer, low
background gamma
ray spectrometer
and other analytical
machines.

NanoSIMS can analyze trace elemental and isotopic compositions
in solid samples with an extremely high spatial resolution of better
than 1 micron. It has been applied to a wide range of research fields
in earth sciences including; the evolution of the solar system and
planets; the evolutional history of oceans, earth, and life, over the
past 4.6 billion years; tectonics based on rock and mineral dating;
the ecology of marine organisms; and the interaction between marine
geochemical cycles and ecosystems.
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Cooperative Research Promotion Section

The Cooperative Research Promotion section was established in
April 2022 by consolidating all the technicians and technical support
staff of the institute into one section. 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,
research facilities in the institute including Otsuchi and computing
facility, to introduce new equipment and technologies to the institute,
and to maintain the research facilities in the institute. The section
consists of four organizations that are the Coastal Research Support
Group, Laboratory Research Support Group, Field Research Support
Group and Climate Research Support Group.

The Laboratory Research Support Group is responsible for the
management and maintenance of common research facilities. The
staff not only contribute to maintain research instruments, but 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.

The computer room has a parallel computer system that enables
massive numerical simulations and data analyses, and its
peripheral equipments.

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.

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.

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.
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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, and ultracentrifuge.

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
an 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 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.

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

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.

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

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.

Field Research Support Group

This group 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. In order to
promote harmonious cooperative cruises, the group also connects
and coordinates among scientists as users of the cooperative
research 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.

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.
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~~ Research boat“Grand Maillet™

Coastal Research Support Group

The Coastal Research Support Group is located at Otsuchi Town
in Iwate Prefecture, where it operates research boats to support
visiting marine scientists. Yayoi (FRP, 12t), which is equipped with
an A-frame, is used for research inside and outside ria bays in the
Sanriku coastal region. Grand Maillet (FRP, 1.8t) and Esperanza
(FRP, 1.4t), which are equipped with outboard motors and capable of
quick movement, are used in Otsuchi and Funakoshi Bays.

WEMT AN

Research boat“Esperanza”

REMIFA—T

Address : 1-19-8, Akahama, Otsuchi, lwate Prefecture
Established: April 12, 1973, Reestablished: February 28, 2018

W Research Boats
Yayoi: FRP 12 tons, 13.86x3.76x1.55m
Grand Maillet: FRP 1.8 tons, 8.26x2.36x0.92m
Esperanza: FRP 1.4t, 7.37X2.15X0.86m

Climate Research Support Group

We develop and maintain numerical models and observation
datasets that can be utilized on the High Performance Computing
Infrastructure (HPCI) connecting supercomputers nationwide such
as “Fugaku” (RIKEN), the Earth Simulator (Japan Agency for
Marine-Earth Science and Technology), and WISTERIA owned by
the Information Technology Center, the University of Tokyo. We
supply human resource to the modelling community by educating
and training young students and early-career scientists. We work
on a variety of issues, from weather predictions of few days, climate
projection 100 years ahead, to paleoclimate thousands to hundreds
of thousands of years ago. We also maintain a climate system
research device that can be used by those who visit our institute for
collaborative research or to learn numerical simulation technologies.

Open Science Promotion Section

The Open Science Promotion Section was established in 2022, with
the aim of managing and releasing various data that were collected
through atmospheric and oceanic observations and numerical
modeling, and leading to new research developments. In collaboration
with the Cooperative Research Promotion Section and laboratories
within the institute, we are promoting data collection, quality control,
archiving, and publication, as well as constructing and publishing
ocean DNA maps under the Ocean DNA Project, which is being
undertaken by the entire institute.
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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 cooperative
researchers. In addition, the office provides essential network
services such as email and mailing lists.
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The AORI library collects and conserves books and journals related
to the ocean and atmospheric sciences, and supports the activities
of research and education. The list of the books and journals of
the library is available through the NACSIS-CAT system. The
library also provides the service of making copies of documents
for scientists in other institutes and universities as well as within
the University of Tokyo. The AORI library has a special collection
category called “Expedition” , which includes documents and reports
from scientific surveys that were collected by the Mitsui Institute of
Marine Biology, as well as substantial materials from the national
and prefectural fisheries research institutes.

Number of books: 67,809 (Japanese 26,717, Foreign 41,092)
Current Journals (subscription): 24 (Japanese 6, Foreign 18)
(As of April 1st, 2022)

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.
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Research vessels Hakuho Maru and Shinsei Maru
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BHENTTHhh, T2V PRBASR I EHahE L, —A.
REA] (24€8) (51m.610t) I31982F»52013F £ T
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(&AL 132013 E LML E L, [HEM] 32 RK66mEE R/V Hakuho Maru
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DFAEMZ. FIC2011EIRNMBICER E 2R Ab A KFE A
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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 R/V Shinsei Maru fefit - JAMSTEC
ocean navigation as well as inshore navigation. Hakuho-maru was

renovated in 2021, whose engines and some observation system

were renewed. 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. SHTERZEAR FEL%J:LJ

I :1988%F5H9H
K :1988F10828H
¥ T :19894%5H1H

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

et o Lot FTRAR  [EEA
Yokie I :2012%10A16H
#K:2013%E2F15H

#T:2013F6H30H

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

TRAICTRRELERDOBRA (2021.58)
R/V Hakuho maru undergoing major renovation in Shimonoseki (May, 2021)

2022 TSNS T | Sanos [ g
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The Atmosphere and Ocean Research Institute offers a cooperative
research program for scientists conducting fundamental ocean
research. Many researchers across all scientific disciplines participate
in the program.

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

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

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

Available Services

Joint Usage of the Research Vessels, Hakuho Maru and

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

Department of Local Research and Collaboration

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

Kashiwa Campus

Kashiwa Campus offers two programs. The first one is to support
relatively large scientific meetings lasting one to two days, and
relatively small meetings lasting several days. The second one
is to support visiting scientists, who would like to research at
Kashiwa Campus.
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AEEFEA
Annual Schedule of Application
B A B RERHA ERIAHARR
Service to apply Announcement | Closing date
B B 54 7R
R/V Hakuho Maru May July
s A 5AH 78
R/V Shinsei Maru May July
X T 9 NH 5H 78
R/V Yokosuka May July
o 8 9 2R
SRS HAER 108 IIEES
Visiting Scientist/Research Meeting in October November
Department of Local Research and Collaboration
X SNRARE FRES
= Ve o= 108 1MAX
isiting Scientist/Research Meeting in October Novembper
Kashiwa Campus
ABUE B EIFI A 108 128
Collaborative Use of the Computing Facility October December
ST 108 1MA=xR
Interdisciplinary Collaborative Research October November

Collaborative Use of the Computing Facility

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

Interdisciplinary Collaborative Research

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

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

fALWabhteik:

RRAEXRSEFMEAR

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

E|EE 04-7136-6009

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

For Inquires:

International Affairs and Research Promotion Team
Atmosphere and Ocean Research Institute

The University of Tokyo

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

e-mail : iarp@aori.u-tokyo.ac.jp
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https://cesd.aori.u-tokyo.ac.jp/

Of0]

This center was established in 2010 with the aim of creating
synergies between marine science and climate science in the process
of integrating Ocean Research Institute and Center for Climate System
Research to form Atmosphere and Ocean Research Institute. Twelve
years have passed since the integration, and the original purpose has
been achieved. Considering the need to respond to urgent issues
such as global warming and changes in the marine ecosystem due
to human activities, it is reorganized in 2022 as a place to promote
cross-laboratory advanced projects. Our faculty members belong to
other divisions and centers, and we have a system to flexibly operate
the center according to the latest research trends by ensuring the
mobility of personnel. This center also functions as a place for
practical research activities for the future of our institute.

https://cesd.aori.u-tokyo.ac.jp/index_en.html
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Estimated rainfall volume associated with long-lasting heavy
rainfall systems in current climate (left) and its future change at
the end of the 21st century (right), by combining space-borne
precipitation radar observation data and CMIP5 model outputs.

@Ocean DNA Project: Our group conducts observations, data

analysis, and numerical modeling with the aim of understanding
the environment and ecosystems from the coast to the open
ocean, as well as their changes. In particular, by analyzing the
DNA in seawater, we grasp the distribution of organisms from
microorganisms that support the food chain to large fish and
mammals (Ocean DNA Map), and their changes due to seasons
and the environment, to understanding the current status of
marine biological resources and forecasting the future. Based
on these results, we will contribute to the SDG14 and the
formulation of marine spatial planning.

@®Research hub for the large data analysis of global water

cycle and precipitation in changing climate: To contribute to
construct the society resilient to water-related disasters such
as floods and draughts in this changing climate, we develop a
research hub for a novel science to deepen the understandings
of clouds and precipitation processes, utilizing a large volume
of data produced from satellite earth observations and climate
model simulations. Our research focuses on connecting the
earth observations and climate model simulations to the
physical understandings of extreme weather occurrences, taking
an advantage of a new ICT, and related capacity buildings.

@Past to Future Earth-Environmental System Project: For

understanding the long-term climate and environmental
change, investigating the earth-environmental system and
past climate change are crucial. Our group reconstructs the
paleoenvironment using geochemical method and conducts
numerical experiments using models such as MIROC
atmosphere-ocean coupled general circulation model (AOGCM),
ocean biogeochemical model and ice sheet model. Through the
climate simulations, numerical experiments and palaeclimate
reconstruction, we aim at understanding the stability or tipping
points of our environment at present, past and future. We
contribute to IPCC, CMIP, PAGES, PMIP, IODP and SDGs.
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ast climate forcings and climate change in the last 5 Million years (Left) and

MIROC simulations (SST and vegetation) for future in case of 4 times CO,, Last
Glacial Maximum (20, 000 years ago) and Eocene (5500 Million years ago) (Rlght).
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