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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

Studies for the quantitative and physical understanding of ocean circulation and its
variability, water mass formation, atmosphere-ocean interactions, atmospheric and
oceanic disturbances through observations, simulations, 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

Management Room for Environment, Health and Safety
Computer and Network Management Office
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.html
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Multiscale Interaction, Air-sea Interaction
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Project Assistant Professor  KAWASAKI, Takao

BEET VI, EAMES
Ocean Modeling, Physical Oceanography
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Observation

Retrieval analysis

@Observation of greenhouse gases: We are observing
greenhouse gases such as carbon dioxide (C0O2) and methane
(CH4) using satellite and ground-based remote sensing for
investing their spatial distributions and circulations in the
atmosphere. For this purpose, we develop various types of
sensors and data analysis algorithms. Observations are carried
out in various places such as big cities, suburbs, remote islands,
and ships.

@Estimation of sources/sinks of greenhouse gases based
on the numerical simulation: By combining numerical
simulations using a chemical transport model with observational
data obtained by in situ measurements and remote sensing
techniques such as satellites sensing, we estimate the sources
and sinks of greenhouse gases. In particular, we aim to estimate
total emissions of the gases from big cities such as Tokyo and
to monitor large emission sources such as thermal power plants.

@Understanding cloud-aerosol processes and their impacts
on climate: Clouds and aerosols, suspended particles in
atmosphere, play a fundamental role in Earth’ s energy
budget and hydrological cycle through their effects on solar
and terrestrial radiative transfer and precipitation. We develop
methodologies for realistically modeling the microphysical
processes responsible for formation and growth of these
particles. The global models implemented with these processes
are then employed to understand how global climate is
characterized by these particles and to improve the accuracy of
climate change prediction.
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Schematic of observations and data analysis
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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.

ERATRESHREETCRETIHEET/IVNICAM (£ L) &%
DEFEERETIVNICOCONWRBE L BEAKRAL M (L)

NICAMDP BTy T2 - D2V T AREIDRET ZEE (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).
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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.

ERREIEREET )T
High-resolution modeling of the Arctic Ocnean
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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/

o
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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 Nifo, 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.html
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Climate change, Extreme weather
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Analysis of extreme precipitation utilizing three-dimensional precipitation
data observed with the precipitation radar data on board the Tropical Rainfall
Measuring Mission (TRMM) satellite and the Global Rainfall Measurements
(GPM) core satellite. Left panel shows the “organized precipitation” which
sometimes brings torrential rainfall, while right panel shows the “isolated tall
precipitation” which brings intense but short duration rainfall.

@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, EI Nifo, to
the global warming, we utilize state-of-the-art satellite remote
sensing data, global reanalysis data, and climate model
simulation data.

@Extreme 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.

@Event attribution: It is not easy to quantify the impact of climate
change (including global warming) on a specific extreme event.
We are working on event attribution research using climate
models to compare the characteristics of the extreme events
under different climate conditions.

BAlSh/-TI - aOE@EKR/NZ—&,
SUEETIWMIROCIC LBV I 2L —Y 3>

El Nifo sea surface temperature pattern in
observations and a climate model MIROC
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QBENRREENIEMBEFRKFANDER @Understanding of paleoclimate changes and contribution
BEOTIE  RIELTEOHREHFATIZEIE. Zh BRI to future projections: It is extremely exciting to solve riddles
AEREVNEETY, 12T BEFMBE2EE. NEHFRE of paleoclimate changes. In addition, knowing the past is of
LA EDEWEENDKE I EDTALICOWTEZBDICH practical importance in building plausible perspective on greater
BITBET, BITSEICM B R G F IR ORIETOTIEA future changes than those humans have ever experienced. We

are making effort in applying ‘lessons’ learned from the past

LEEAHZZALDEREEBELTERIELSZALIEEN

TR THARICBIBATVETD,
OEERIREE X H= X LOFFEA

BEDTIELTE LS IFBIZICHVCRETIENAZIENS

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.

ZEFHSENTHY), RIDETPOMIKRERL THAABIHD In the ongoing global warming, prominent near-surface warming
WRETHMD SR, I TIEELFENRONET, BT occurs in the Arctic during the cold seasons. The consideration
I, KE-EE-EKOEEERR SUR-KROEEIERL L. b of additional processes such as atmosphere-ocean-sea ice
i BB EB U XD XL EETHN. 2 interaction and climate-ice sheet interaction are required in polar
S Uk SR S AT LD SRR C VA TOET, studies, and we investigate the mechanism of changes in the
QFaEETETY Y state of polar climate system.
NHEIFREI THEELTHEY). 'f_dli?b‘"bf?b“:&""ftbf:ffh"(“#) @Integrated land modeling: Humans live on land, and even a
ZOHEHBIBEATT, TR B ATFLOEEL slight change in climate can have a profound social impact.

= . o The land area is also an important component of the Earth
BERO—OTHY)., SRICEAZHBLERTEEL A TED P P

SEEBADRE L EE D OTIEANDZEEERICHTE T 57
HIZ. BEETOMER - HIBHY - b8 - EMFH T O X
MAAEN - ST O XE50MAHL, L)EVEERES

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,

FREECRBE /MBI TSIV ERSRL, BPRTET V- anthropogenic, and social processes on land and expresses
BEETIVEREA LAV E T2 ET TV T, them with higher spatio-temporal resolution. We use it in stand-
@KDEL{ALL & fE o /- #hEK K TEIR DAZEA alone mode or coupled with the atmosphere and ocean models.
IR EDKIE, ETHEEILTIEBEREATR RIS @Investigation of the global hydrological cycle using water
SR EEE VO ESICEBELTWET Y. ZNDEM isotopes: The global hydrological cycle in a very simplified
D TERTT, KOBIRMEL . KBTI T IR manner is like: ocean — evaporation — atmosphere —
T EET R EPHONTHY EHLKERBRESE condensation — land — runoff — ocean, but the details are
g 27-00BCEET, COKBMAEDEEEHAMAA extremely complex. As the isotopic ratios of water change

as water makes a phase change, they act as tracers of the

ERIRETIVPATEEDE S BURIIC LT ERKTBIRB
ROEBAICERVEATOHET,

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

;_.“;v\_

10 12

SUERETILMIROCIC LB FEREFA S I 2L -3

s 8| — o 4o 0
EAtiBE R LIERD—) 20 Kt RS alasieF
e & EH . ==
An example of future climate simulation using climate ATEEDSEBIL - KER R ORF
model, MIROC, with Arctic amplification of warming Isotope ratio of column water vapor observed from a satellite sensor
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ABEXEYOEFICEL - REOTIEEBEREL. B
ERTBDFENICLZBE XL B L - ATETOH - EHE -
K-ZEBIERFLEEDTBMOWP HENT LA L-THEEFINT
WET, 2D/, SO HEFE - KRR TLOYIEHEED
REAE ZNICESKRBZHO T AL, NEOEFICEH IR
SORBETY, BEMEFZHMTIE. REBLPOSFRBICHI-2E
FABEROFN EKBOR - BEBIE. ¥ - KKBEDHEE
ERETDOREREL 28F - ATEEHEICDOWT, BEiR. HE
YIal—Ya ERAERICESSESHIREES HFEEED
ERREIT-TH Y. REZHO TR R R EE - KRVRT
LOBREBIID-DDMEEEDTNET,

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
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R FE EX
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BRI &V, RRERRBBZHSLTVET,

OKF¥rh - FEBRIREMERSDERELENFE
FRBRROEEATHIIAAFET F-REBERENIES T-
TWBD - REBKDBEENEDIICLTRETNBIDN. Z
NERTHZIMERENPEIE-TVIDD EBDRDAE
BROVEDTT, Fal-bid, BAKEEOSHEES . REXR
ICEBREDERAR. BLAER. KF IS4 EHLVWER
FEORE MEMCLIBRAEETIVEELTRAVC EERE
IREMBEIEEDERENFERNTOET,

Q¥ -[iR - EERORYZTE DA
YN8 6 FEIREN_L-TELAINER AP ZEL AP EEHD
TLEBLCBE TR £ERORREHEEIXRIT.EVDIT
EDTRRICEASDICE) DDHNET A R—V 7B H - BED
B B RIE- EERORMEESOMREZERLVET,

OXRABRNEDOHE
LML RRDS, i - PIRERROEEER. xvrse
AT —ILETDVILF R —ILIEE, WKL —BIR - 8w D
BEMREEHBREDBREOHARELED TVET,

OHEET I ITOME
SIKFEFHFZETIVNICAMDRF. £FkHSFBIHETINET
DORSEBIEBIETET) > J BEXAX —LORREEDHTVET,

45N

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

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

@®Long-term variations of climate, ocean and ecosystem :
On the basis of 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.

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

@Numerical modeling : Development of a global cloud resolving
model (NICAM), numerical modeling of atmosphere from regional
to global scales and study of numerical schemes.

25N

35N

308,

v

4

REREE ORI IERE

Recovery of a mooring of current meter

140F

LHIFFNFZETIVNICAMDERR (£L) EBERBRTEOINZLBHOENH (BL) . HiE
232L—2ar THEINEEESE (ET) EREROKFHANDEANREE (ATF) .
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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OEARERICLIAT HHEILNHE
K- BAEBEOARINBIZE, R OHEESEER VAR
BRAEERICESTEHEALTWETD,

QFRERNERA
FFRL TV B EBbAP 5L RBICHTHem/sb DRI
HY) FAERENOKESTEELTVET, MEFPKE- 1B
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OB B FDERA
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@®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 : Studies of
turbulence in the atmospheric and oceanic boundary layers
which is important in the exchange of physical quantities
through the atmosphere-ocean boundary and the mechanism
of the resultant disturbances in the atmosphere and in the
oceans

@Laboratory experiments on atmospheric and oceanic
disturbances : Studies of fundamental processes of the
atmospheric and oceanic disturbances by laboratory
experiments of rotating and stratified fluids

@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.

BABERAICH T BREA000mOFHEREE
Deep current measurements at a depth of 4000 m
east of the Japan Trench 39°N

40°N :

WX EICREBHEC EDOFFRNT MVEIRHER s8N
EEAERT, Bl TEOBERSIT—2ICHI5T5
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 36°N

[

represents the period of their deployments

LB DEK - EEERORS (£R) CERIEE e
OBBER () o BKOBAFRLHRE - BE & ’
SUBKTOERBERERA 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.
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HREROMERIREDBEI S L TOET,
HsEFEFEMAIL. (1) SRR - RUEOFHAIH
POBEDIEZHMEEBRS I ICT IBFEERLZEI LT,

(2) EMBIRICAD B RETRCHENDIBIRHEE & AZEA
T2ETTREETIN—T () BEFEEPLELHMBEHEDY
2T LEREHED DHEM TR KT BESIEZETIV—
THEHL LFOE AL SEFENERRGORRICEVEA
TVWET,

WEB page address Ok:=0
https://co.aori.u-tokyo.ac.jp -§
[

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.

iz /N TT
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OWETFE - FANAZAVEFMERRICEAISIMR
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BETOREIEFH VI 7L DOEEICBNET,

@Marine geochemistry by using trace elements and their
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

Y aFEHEIN-T
QL THNEREZDHIHEISICEATIHE

@Cycles of bioelements and their control mechanism : The

BECBIDETR (RFR-BFR -V HR-1475E) DY
17IVE, SRR BAEMICSDELENTBR IO ENE
BEE X TAYIET O ENEREHEERICESTER
FHIh KRB ERRICKZIAZELRIZLTVET, A
METIH et B RBICS A TRR/EOBREXLE
R GHEMEEREL - EMEB BTN AT ERALT
EBAT AL EHIC. EBRNT7 TO—FICEBTO AR S,
£ THRBROFIEEEDOEFERILS LB LEBIELTW
N

ARBESEIN-T

@R FIHDEFR T MORMAEL ZDISAME

MBEOREB B2 NG FETH BRI IR LF %R
B ICHATIIE T HRBIEOERL ST LEOEEERET
BARMBKREOENLEREEELVET. kR BR B
RMmEHIREEOSRERMAELE . L—Y—T7TL—
A ICPEEMMER ZRa B RIAEEHH
#ENanoSIMS L EIZ LB /A A, LV o ERERNP OEE
BN FEEELMBFEELTOET, T BIEW
HAHIISHRIRETH D VDI PH{EZ DS
AEFEDTET XRAFA - HEAEEN
U2 AR RICHIEERICREAT
WET,

FITAEAMARILIC &L D CTD HRokfEE
(KH-17-3 ki i8)

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

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/ pE :

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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@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 techniques 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.

@Emergency Survey of the 2024 Noto earthquake : Two months

after the Noto earthquake at January 1, 2024, we conducted
an emergency research cruise using the research vessel
Hakuho Maru. During the cruise, we performed a multi-
channel seismic reflection survey, water and mud sampling,
and seafloor observation using an underwater drone and
deep-sea cameras. We are working on to reveal the crustal
structure of the earthquake source area, deformations on the
seafloor surface, and fluid migration along faults.

@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.

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
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@Thermal and chemical structure of oceanic plate investigated
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BN OB ERR BRI EHIETE (0DP) 4 ENERR
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from mantle peridotite : Thermal and chemical structure of oceanic
plate 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.

KELRTE FICBEBEDKEK. £ HIRBKKRDEE
EICOVWTDHRRRERT T, 22T FRBREMIK(LF
BT — 5 MEMIEET IV ERERICAVMREED T
7,

5 ym
Pr—

X4 sPICEENIBBINAEY N5 SRERMASTO-ODEELTRBERI 1>
DIDEFHTIER Fig. 5 Automated element refining line for precise isotope analysis
Fig. 4 3D investigation of sub-um-sized

inclusion array

6 mEK R

Fig. 6 Antarctic ice sheet
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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

FIEHUR NS KPR
Professor KOJIMA, Shigeaki
BEREEMOEL LR

Evolution and ecology of marine benthic
organisms

BHEHRE

Project Professor

EH H
TSUDA, Atsushi

EMBER. TIU TN ERER
Biological Oceanography, Plankton Ecology

Bz b= =
Professor HAMASAKI, Koji

Microbial Oceanography

IR

Associate Professor

FrEF =R
KANO, Yasunori

ELXEFHBMOERCEL

Ecology and evolution of benthic invertebrates

FIEEHIR

Associate Professor

HEE

YOSHIZAWA, Susumu
BEBENTF. MEMERS

Marine Microbiology, Microbial Ecology

MR

Associate Professor

FEER B —AB
NISHIBE, Yuichiro

BT I N ERER
Zooplankton Ecology

IR

Associate Professor

1B B
SHIOZAKI, Takuhei

BT T bkt B

Phytoplankton Ecology, Polar Oceanography

B 18T
TAKAGI, Haruka

IR

Associate Professor

BT 7 b DHEEERES
Symbiotic Ecology of Planktonic Protists

e 3 it
Lecturer HIRAI, Junya

EMTI N DRFEER

Zooplankton Molecular Ecology

Bh#R fEit B
Assistant Professor NISHIMURA, Masahiko

MEMERES
Microbial Ecology

Bh# KRt
Assistant Professor YAHAGI, Takuya

EEEYONEEEE EEIE
Early life history and biogeography of benthic
animals
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A Y
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Marine planktonic copepods producing resting eggs

Za—RM Ry NERWERIIATIZF v TDFE

Floating microplastic sampling using a neuston net

Marine Planktology Group

@®Diversity and biogeography of zooplankton: Marine
zooplankton comprise an abundant and diverse group including
>7,000 described species. We investigate diversity and
biogeography of marine zooplankton in the global oceans using
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.
We investigate impact of viral infections on population dynamics
and physiological changes of marine zooplankton using
molecular-based methods.

@Environmental adaptation of coastal marine zooplankton: We
investigate the life history strategy of coastal marine zooplankton
to understand their adaptation to highly variable environments. In
particular, we focus on interpopulation variation in phenological
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
sedimentation of microplastics through biological processes to
understand its fate in the ocean.

@®Photosymbiosis of marine plankton: Some groups of
unicellular marine zooplankton symbiotically associate with
phytoplankton and utilize the products of photosynthesis. This
type of ecology (photosymbiosis) functions as a trophic strategy
in the oligotrophic open ocean, but recently other functions are
also becoming clear. By understanding the photophysiological
characteristics and using molecular biological techniques, we
aim to understand the role of photosymbiosis, with a particular
focus on planktonic foraminifera.

NTTRERETHFEERLR

Planktonic foraminifera with symbiotic pelagophyte
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Marine Microbiology Group

WEMIN-T
Q@ EXRAVI/7OBEITOJ/LOMEMENRE

@Microbial dynamics in sea surface microlayer and sea spray

BRE YO (sea surface microlayer: SML) 78D
KEIMMLUTOEIICHEYTIBEIEL, KREBFEDER
ECH-BEETY. BEOEMEBICLITRRZEIZITLA
DT71—RNy 7 5FIHTIRELT, BREVIVOABEZS
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ELT, MENBFEDMR EHBEEBEITLTOET,

Q@ILiES - MiEBICE T3 MEMERICRTIHE

i I M ECRRIEDHBERORZ TP TVEBETHY.
F ZOHETHEKABIEATVET, HFICILEETIRE
KD »BEE T SHICFEEICEEFTOEKEBI EHRTEE
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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 unique 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.

HaDMRETIIBEICER T2 N S MAEMDIEERE
RERZHEHERBZAADIEZICOVWT, BRBEHBEIN-X
DRETEESHICTEZEEBIBELTVWET,

QB MEYDB OMANXZTBRECETIHEIMA
IR GBS ARBXICHEKT AT RILX — &R ICR Y-
TVWET IEFE, ARRELEETFHRA,S, 700710
BRBNZEM (MENEORTIY) #EDWMEMH BHE
REICEBHICEETIZENG DD ->TEE LA, Hx D
RE T, RFOEEFENFTMPD FENZNFEEER
FETBZETREHXDS VORI R BEMENDEEE
ELEBEBALP THRRETOCVET,

OKRMFEMEDDO A BISE L HBIOH
BECIEAXECBORAMENDP EELTVWET, H4D
MEZETIE. RANMENMOAPBEEREXST /LBERERAL
TCHLWHENRBORECTHRENHEDREREIT-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.

@Isolation 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.

ERMNE (Re) CIERICIEET 5 ME (RE) O mimEAE [L5¢]

LA SR E & Polar research icebreaker “Shirase”
Fluorescence micrograph of diatom cells (red) and actively

growing bacteria (green)

BgEE U EEAEOIO=—

Colonies of a cultured marine bacterial isolate
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Sampling of deep-sea benthos on a
research vessel
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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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WEB page address

https://sites.google.com/view/marinebioscience-aori/

and evolutionary processes of marine life.

i HE R
Professor INOUE, Koji
DFBEENF

Molecular Marine Biology

Exe KET
Professor HYODO, Susumu

REDEREREY
Fish Ecophysiology

iz 1ERE =X

Professor SATO, Katsufumi

TEIEREFE. RIEF
Behavioral Ecology, Environmental Studies

MR FE Eh
Associate Professor  SHINZATO, Chuya

=t LN
Coral Reef Genomics

R A 2 ARBR
Associate Professor ~SAKAMOTO, Kentaro

EyMITENE. AIRAREY

Animal behavior, Physiological Ecology

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

IR #HE 7

Associate Professor ~ KANDA, Shinji

BHEOMEANPIBZF

Fish Neuroendocrinology

IR HLEH

Associate Professor  INOUE, Jun

PFREF

Molecular Phylogenetics

Bh#R BN E

Assistant Professor ~ TAKAGI, Wataru

AL

Fish Physiology

Bh#x B ®E

Assistant Professor TAKAGI, Toshiyuki

YrOROEF > NOEEEYF

Symbiology of Coral Holobiont

Bh¥ #= B

Assistant Professor WONG, Marty Kwok-Shing

LIRS -2+ DNA

Fish Physiology, Ocean DNA
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Euryhaline bull shark (upper left), elephant fish embryo (lower left), neurons
visualized with GFP (upper right), cellular activity examined by patch-clamp

recording (lower right)
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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

@Evolution and phylogenetic relationships of aquatic organisms

@ 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

BKEDT v TIALH (L) EFRBE_NE (&
T)o PVrOdBE(HL) EYTORIT (BT
Sea-dwelling Javanese medaka (upper left) and

| deep-sea bivalves (lower left) ; Coral Reefs (upper
. right) and close-up of coral polyps (lower right)
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TEIEEEEHRI NV -7 Behavioral Ecology and Observation Systems Group
O~ 7 I X AOXBENABENRELITEEIENTRE @Physiological behavior of fish (conger eel, eel, marlin, etc.)
@3N AREDEEERES LU TE LT @ \Migration and life history of sea turtles in relation to their
@+ AIXF X KU FAIRY A-AuSEAVRE BRADT physiological constraints
B4 IR @Behavioral ecology of seabirds (streaked shearwater, albatross,
O BB RIBRED) A FAH =) AL THOFE Furopean shag. tc)

@Improvement and development of biologging tools

@ F /=L N\(AOX T FEDRFH

@Biomechanics and foraging activities of marine top predators

BHE Y —NERBOLICBIFII2ZET IEREBHICTAIIHAXDDLER

s e . EEEL TV BET B,
BEEMET Ty N T4 —LELBEBRBIREDIEE By attaching special sheets on the shell, the electrocardiogram of the loggerhead
Development of animal-borne platforms to monitor ocean environment turtle is recorded non-invasively.
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EEOME (BREMN) | BFERREEICNTEEMOISEN
% (EMBFES) 1ToTVET,

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).

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

i A @&

Professor KIMURA, Shingo
KEBEF. KERESR

Fisheries Oceanography, Aquatic Environment

i IR HZ

Professor KAWAMURA, Tomohiko
BEREESHEMOERS. BHOHELEESY
Ecology of marine benthic invertebrates,
Community ecology in seaweed beds

iz fREE HE—
Professor ITO, Shin-ichi
BEEERRORJBEESTE

Climate change impacts on marine ecosystem

iz FXHE AR
Professor MORITA, Kentaro

BROEEL SN KRR

Life history diversity and population processes in

fishes
FRHUR i &x
Professor KITAGAWA, Takashi

BETEERY. KEBEF
Fish behavioral ecology, Fisheries oceanography

IR I =HE
Associate Professor  KOMATSU, Kosei
BERE. BALEER

Sea surface environment, Ocean ecosystem

IR RiE =2
Associate Professor  ITOH, Sachihiko
BAYIESR, KEBEF

Physical Oceanography, Fisheries Oceanography

R EH BF
Associate Professor  IWATA, Yoko
BEENMOETESE

Life history of marine organisms

S EERUR e 2788
Project Associate Professor WAKIYA, Ryoshiro
RELRY. AEY

Ecology of fishes, Ichthyology

Bh#R RE BB

Assistant Professor SARUWATARI, Toshiro
RELEEY

Fish ecology

Bh#X AL &1

Assistant Professor IRIE, Takahiro

ECERFICHT2ERME. RRUCEGEFEOBAZE
Theoretical studies of evolutionary ecology,
Intraspecific variations of phenotypic and genetic traits

Bh#K AR FIE

Assistant Professor MATSUMURA, Yoshimasa
BEMNRT-IVRBREOBEET )T
Numerical modeling of small scale oceanic
processes

Bh#K wRE S

Assistant Professor ITAKURA, Hikaru
REZEICHT2EMICE. REERES
Response mechanisms of aquatic organisms to
environmental change, Fish ecology

EESE: e w4

Project Assistant Professor  HIGUCHI, Tomihiko
RIEA. REEER

Environmental analysis, Fish ecology
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OLREEINBFERRICKIZTTREOHANIIER
S[EZEHPBBEORRPEEICSEA S EE. BA - KafHk
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@Integrated approaches to understand climate change
effects on marine ecosystems: We aim to understand the
impacts of climate change on fish growth and migration in an
integrated approaches using environmental reconstructions fish
experienced using isotopes in otoliths and eye crystal bodies,
habitat characterization using environmental DNA, growth-
migration modeling, and other anthropogenic impact modeling
such as microplastics.

a. =REFOIEERRK - SRS SN TR D 3R TTHE

b BAN—ZEFIVE B Y 2 Dk - [B]EEE

c.EMICEZY T DEEBIEDIEXK

d. BB %A =Underway CTDERAI

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)

O BHRIBELDFERZEA
BEHEIAREBEEDERE CH D70, K- BFEEDH - E
BE-I7OVI - SESEOBERLDZELOTVET,
MIE-EWAREERICLZBERREOELI RS - BFED
THRFHDOELEEL T EUBCPREK. SOICRTUIREEIC
5232 B MMEEEA C BERRICKLVEARTOET,

OEFHEHBAEAVV-ABOERRFET
RTOEERDERBICETRAL AN Z RSN TOET, &
HORRLUARER, RRICHVRE L2 ERMARE
A, REE)ICKFSNTOET, ThEDRAME L E(EFES
HETH>ZET BERREHELLY, RRICRVIRIEZE
SMICTBHIEEBMICHREEDTVET,

QOFBDELEERLREEE
BHEOETFELERKRTII LB ZOEIEDIBRERED
DICERTY, &€45 ZTOEFEHEOTIRERISERE
SEERTLELBDTHY, FRDERERIH L AEEZEASHIC
TEBNOTT Y MEBEOEERE AREEDOREICD
W FHRBRCEEE TV EHALEEMRELTVWET,

@Elucidating the effects of changes in the sea surface
environment: The sea surface is the air-sea interface, where
heat, momentum, energy, aerosols, and various gases exchange
actively between the atmosphere and the ocean. We investigate
the effects of changes in the sea surface environment due to
physical-biological interactions on cloud formation, precipitation,
and climate change through alternations in the air-sea exchange
coefficients by microstructural observations and numerical
simulations.

@Reconstruction of fish ecology by measuring accretionary
growth tissue: There remains unknown part for fish ecology
in open ocean. Accretionary growth tissue (otolith, eye lens,
etc.) could record the environment where fish experienced.
We conduct chemical analysis such as isotope composition of
these tissues, and investigate migration history and/or optimal
environment for their growth.

@Evolutionary ecology and conservation management of
fishes: We specialize in animal ecology, focusing on the
mechanisms that cause variation in life history traits, and also
in conservation biology, primarily on the effects of dams, exotic
species, and fisheries. We study salmonid fishes that live in river
and ocean ecosystems by using a comprehensive approach that
combines data collected by fieldwork with theory building and
testing using mathematical models.

B EAICH 9 B EFED LY (1REARY)
Winter-run wild chum salmon,
Oncorhynchus keta
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QABEREMA
BHABARNCE > TROBOLEHENM TH S, BRXEB
B DESY—THABRRRONZRBADT ALY

(AeBY)) DEBELEE @SHPOFTAEDILPDYDH S
BHEOMRE, [R22M#A] #Xx—7—RICEBLTWS,

OEEREEAEDITHERSE
7O Y rEa EOSEREMAEDENERITE S &
VZNEBRES NM(AOFX T EEAVWTEHAIL, 178
DREIFEFRDEREAR Z NICED IR AHOFRIL EET-
TV, BiEDOTE R RE (B1E) (IS T2 EEORA (£
) REENULAICBELTIR A, BiAREESC2HETF
FERWTHREEDH TS,

@ Quantitatively understanding of the genetic/environmental

basis of intraspecific variations in life history traits of marine
organisms (e.g., intertidal gastropods with a planktonic stage)
from the viewpoint of evolutionary ecology.: In particular,
this study is interested in the thermal plasticity of life-history
and calcification-associated traits. Our approach is theoretical
modelling as well as integrating data from rearing experiments,
field surveys, and the computer-intensive analysis of population-
wise SNP datasets.

@Life history of cephalopods and the response to

environmental change: Cephalopods are an important group
as a component of marine ecosystems and also as a fishery
resources. We conduct behavioral and evolutionary research
on their life histories, particularly how the diverse reproductive
ecology in the group has evolved. We also study how life
history traits such as growth and maturation are affected by
environmental changes.

IINJAH
Andrea's cuttlefish
Sepia andreana

@Research on Fish Ecology: For the Japanese, fish are deeply

nested in every aspect of daily lives. Studies on Coelacanth

which connect us with the past and the present, life history of

edible deep sea fish such as Green Eyes are conducted with
“Edible common fish” as a key word.

@Behavioral ecology of high migratory fish species: Our

laboratory is working on elucidating the migration and behavioral
ecology of highly migratory fish such as tuna and salmonid
species. We consider fish behavior as a response to the
environmental change through the internal (physiological) state
of the individual, and conduct research using various methods
including biologging together with measurement technology
development.
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QIR BIEEHIHE I EPDISE XA D= X LDOAEEA @®Responses of marine organisms associated with global

EFER. BHEE. BEYIAL— g AR EE. [T environmental changes: Global oceanic and climatic

AR EEELT. TICYFXEYX Y/ OBAEDOENESE phenomena, such as El Nifo, regime shift, and global warming,

BEICEZ AT I — g BELOSEEREL TV S, F have a close relationship to spawning and feeding of fishes

ETIR. AEE SRR REOEE R A S migrating at large-scale. Our objectives are to clarify the

characteristics of oceanic phenomena related to ecology

EOHLEBICDOWTHMELEED TS,

of marine organisms in particular tunas and eels. Recently,
coastal/freshwater environmental changes and anthropogenic
effects have been also studied.

ZHRLYFEDLT AT PILASNE (K1) EHEERTRD
TS HEDENEERE (H2) TV =—ZapFELF (K2
ER) 3 HEDN TUECREBHSRMIIFRDIIEN T
EFIC, TV =— =g RAEFE (HM24M) ICHNT =k
FEDNEBRTEEVI LA FABREUICE S DOED Ek
ENB, EE INZ—Z3DEICRY IXTFXOERRE
NDREENHDT B,

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 Nifio year (Fig.2, left
panel).

ORIEXE AT 3 KELRBEONEHE @Understanding response mechanisms of fisheries resource
BIETEH TICHBWOKEATEDEFF SEMRE BIEEO to environmental change: Our primary interest is how diversity
BHRYSEDES ICEARBEHEICESTIONERET S5 in migration and life history and habitat connectivity contribute
OMREEDTVET, 2. BEBRIEXEFRHELEDOTIE to resilience in exploited fishes under environmental change.
TEDEEORECEREIC5 L3S EBIC >N, BAMMF- We particularly study the effects of climate warming and marine

. _ - i ez e heatwaves on growth and migration of fishes using otolith
NAAFLX R — - ET UL TRARTOET, , & gration > Using
biochronology, biotelemetry, and statistical modeling.
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Center for International and Local Research Cooperation,
Department of International Research Collaboration

brEImMAEEICEEh, SR IIHRFCMDLEIT
T BERRELTBENS] ZEICET2ERMNBEADS
THEFIEEBERBHL. BERNPRAREEDIZENEETT,
L L. IR LB ERZOERNBHE AP EIEERE &
DBHE. FRECH R B TITAZHDTIEIHEFE
ho XD, FIH O [BEMZERARMRE S 2—(1994-
2010)] [EFFREEIRRZ 2 2—(2010-2022)] DB LS. K
[EENZICET3ERBR AR AICERLTVWET, 20,
2022F 5 IS EFEHEIFIE LT & E, ERRAZRHEAIC
SBAECAMEBEREED. SEMEAEEEHELTOET,
BIZ2021ERIIAD [kl RE L RIS D =D DENEEERIZ D
105 (IZDWTd. BIROBRIEE 2 TEBAICEZE L £,
3]

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 EiE =R
Professor SAITO, Hiroaki

EMBER. £k

Biological Oceanography, Biogeochemistry

E2e WEF K
Professor MAKINO, Mitsutaku

KEFGRERE, BFREBER
Fisheries Management, Marine Conservation
Policy

e [RH #3%
Professor HARADA, Naomi

EMELR, HHFFE

Biogeochemistry, Paleoceanography

g (38) HEIL R
Professor YOKOYAMA, Yusuke

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

2z (38) HE R
Professor INOUE, Koji
DFBEEYF

Molecular Marine Biology

iR (38) SHR—
Professor IMASU, Ryoichi

KRVE-—bE DT, REBBR
Remote sensing of the atmosphere, Carbon
cycle

I (58) A EF
Associate Professor  PARK, Jin-Oh

BAWE - ERMIER

Marine Geology and Geophysics

IR (GF) Rk =2

Associate Professor  ITOH, Sachihiko

BAEMRE, KEBFF

Physical Oceanography, Fisheries Oceanography

HERIR EH 2
Project Professor MICHIDA, Yutaka

BAEYEF
Physical Oceanography

45BN HIE %
Project Assistant Professor  MAEDA, Ayumi

IR{EE

Geochemistry
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:L? ZOKRER (/X)) TOBFEEEFZZESR
SEICAABUFKREELTHERE

Part|C|pat|on in an 10C Assembly at UNESCO
Headquarter, Paris as Head and Members of the
Japanese government delegation

Q@1 AIBFFFEBFFERS (IOC) NOEM
I0CIE. BAEMZOERBHHEICLIBECBFERD
FWRWEBOZDIC, EBREHERF LS (% X0)

ICREBESNEBFEEESTY, EREHZMREIMIE. A
ABUTREIOEE - FI& %%/, IOCHOEEICERL TV

9, £/-. IOCE AT £ EB/NES
BICHLEBMLTVWET,
QOEEHRMADHE
[EBENFZOERERMELHEST S0, HAZED
AF-HREEEORMMESBREEHE T LIS, R
SURIILERELEE - BEFREEOSMEY R—NL
TVWET, £ HEOEZLMEE AR BEMERICIAR
AT B ABEARREBANVHIEEHELTOET,
OEEE ¥R FDI10ENH#E
2017ENENEMENDRFBICEDINT, 2021FI(ICFK S
hi- [HENEREO O DEEBFRFZEDI0E(2021-
2030)] ICRALT. BRSO AR & DE#IC K> THEE
LTWET,

% (WESTPAC) D&

BEMZOI0FBEATFHIBERSE

Regional Planning Workshop for UN Ocean Decade

O HEERTHLIE ARBECHELSTEVRELENE
BRENB “BED/INSKy 7R DEEBAD =8, FRUNFIICEED 5
EEOHRAEIBETNIDELET I I DEEXEIE
WX BREE AN TOET,

OEBENRBEEHFEHICEI3BMT S 7 b BEREL
ZOMPEBTRRICLY) R TROLREEY D H VTG
KEHICBNC BTSN PETEOEE - BIBIC
BT REEANTERGREREROEBEYUERSHTEHEE
HIL. BREOHERGEPELERERREDLEEETo TV
L

ARBERBRENLVT D RKEHFERFEE
DEMEHERE DFRENK

Signing ceremony of the Agreement on Academic
Exchange between AORI and The University
of Bergen, Faculty of Mathematics and Natural
Sciences

RmrIT %@t@%ﬂﬁﬁ%#ﬁla? v NT—TDiE
FICRATIHREIS—

Joint Seminar of collaborative research and
education project in Southeast Asia

@ Contribution to IOC/UNESCO : The Intergovernmental
Oceanographic Commission (IOC) promotes international
cooperation in marine science to improve management of the
ocean, coasts and marine resources, established in UNESCO.
The International Collaborative Research Division contributes to
10C activities by sending chairs and members to the Japanese
government delegation. We also contribute to the activities of the
10C Western Pacific Regional Subcommittee (WESTPAC).

@Promotion of international joint research : In order to
promote international joint research in atmospheric and ocean
sciences, we support to exchange Memorandum of Academic
Collaboration with universities and research institutes around the
world. Based on the agreement, we hold joint symposiums with
partners and support the participation of students and young
researchers of AORI. Also, we are promoting an visiting foreign
researcher system that invites prominent foreign researchers over
the world to the Atmosphere and Ocean Research Institute.

@Promotion on 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.

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

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

90°E 180°W s0°w o°

ZE. BERSEEICH I DEFEDRE B

Sampling stations of research cruises after 2014
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Crown-of-
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" Habitat for
endangered
species (manta,

Daily/traditional uses
by the local people

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

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

@Integration of natural and social sciences: promotion of the

multi-disciplinary integrated marine researches

Ecosystem functions
Eood web

(pray-predator)

Others

at the international level.

industrial development
(Ocean energy, seabed
exploration, etc.|

AEEEROEE
BEE NICEBFIE -7
ERROBEER (B
DS E)

Energy/resource
development

and-based
activities indirectly Marine conservatlon, Fishers, fish Marine

14

k] relating to marine education, cuitural processors, energy/resources
5 areas via water activities, tourism, etc. fish retailers developers (o,

] discharges (Marine Cultural Service ote. gas, windmill, rare
;| users) materials, etc.)

a

(Agriculture, etc.)

Bullders and
construction
companies {port,
coastline, etc.) and
shipping companies

Interactions amongst
the coastal ecosystem
structure, functions,
human uses and
stakeholders (case of the

related agencies
(coast guard,
self-deffence
force, pdlice,
etc.)
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FEFOSEEBRE N RICERERYICEEZIN-HERLE
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HEE S BERIEELET BN T3MREEDHTVET,

Q@iEEEFICH T EMMIRLER/RE BFERRICEATIH
BiEIANT YT EREINDBEDE LT 2T 1R
TREEIERERAOT EMRBRTOLBEEXZOENE
{LEBEL. BAEREODEILEEMEEDERMEEASHIC
TEOMREEDTOET, I, BB THREDBKDE
BICIDE U EMEES EDEALLTE D ERRS DT B
REEHTVET, 7=, REgBraAE CldhFAERICERL.
ZDER - WEHEED L AL EMBTR LR BR O EEERE
REDBEFRMEICDVWTEASHICT AR EHELTOET,

Sekisei Lagoon)

@Studies on paleoceanography and biogeochemistry in
the sub-polar to polar regions: The target area covers the
subarctic North Pacific and its marginal seas, such as Okhotsk
and Bering Seas, off Chile in the South Pacific, and the North
Atlantic. We reconstruct the ocean environments, especially
sea surface conditions associated with the glacial-interglacial
changes based on the proxies, including the environment-related
organic compounds and foraminiferal fossils recorded in the sea
floor sediments.

@Studies on biogeochemical cycle and marine ecosystem
in the polar oceans: To understand the material and
biogeochemical cycles, we observe the seasonal, intra- and
inter-annual changes in fluxes and characteristics of biogenic
particles using the sediment trap mooring system. We investigate
the responses of marine organisms and ecological systems to
the rapid environmental changes associated with catastrophic
sea ice reduction in the Arctic Ocean. We have also initiated
a research, focusing on long-lived mesoscale eddies in the
eastern Antarctica, to clarify the influences of eddy-induced
currents and material transport upon biogeochemical cycles and
marine ecosystems there.

TIANNT Y TRER
REEEAR

Installation view of sediment
trap mooring system
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Center for International and Local Research Cooperation,
Department of Local Research and Collaboration
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WEB page address
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 lwate 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/
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Professor AOYAMA, Jun
RELEEY

Fish Ecology

i HH B2
Professor FUJII, Masahiko

AR RERZ

Oceanography, Environmental science

IR He R
Associate Professor  TANAKA, Kiyoshi

BANER. BENF

Physical oceanography, Ocean dynamics

IR 1Bl Fia
Associate Professor  FUKUDA, Hideki
MWL, BAEMENERF

Biogeochemistry, Marine microbial ecology

IR F BT
Associate Professor ~ MINEGISHI, Yuki

AFEREZ. E@EEF

Molecular ecology, Population genetics

IR Bz
Associate Professor  HAYAKAWA, Jun
REEMDEES

Ecology of marine benthic animals

HHET i BT
Lecturer HIRABAYASHI, Shoko
HRIEF. HEREE

Paleoclimatology, Geochemistry
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Assistant Professor OHTSUCHI, Naoya
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Ecology, Taxonomy
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Professor
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SATO, Katsufumi

TEHERESR. REF
Behavioral Ecology, Environmental Studies
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Associate Professor  NISHIBE, Yuichiro
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Zooplankton Ecology
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Associate Professor ~ YAMAGUCHI, Asuka

WEWEZ, BEHES

Structural geology, Marine geology
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Salmon (Oncorhynchus keta) spawning in the Kozuchi River.

KHEEBEDILTiEGE T TIERER
Kelp forests and associating adult abalones in the Otsuchi Bay.

@Fish ecology 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
and population genetic approaches. Local characteristics of
aquatic organisms in the Sanriku area is studied by investigating
seasonal and annual differences in fish community structures in
bays on the Sanriku Coast with oceanographic observation and
environmental DNA approaches.

@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.
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The Kuroshio and Oyashio Currents flowing near coastal areas of Japan.
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resolution paleoclimate reconstructions sediment trap

@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.

@Study on assessment, projection, and countermeasures for
impacts of climate change on coastal ecosystems: We are
conducting research to understand the current status and future
projection of the impacts of excessive anthropogenic CO, emissions
on coastal ecosystems worldwide, and to develop countermeasures
(mitigation and adaptation measures). We are also conducting
research to elucidate the local impacts on coastal ecosystems of
extreme events such as storms and marine heatwaves, which are
expected to increase in frequency and intensity with the progression
of climate change.

FROBFARBEEEBRILTVBEALENS
COBHBIENRER

A fossil coral which can be used for high- Sampling of settling materials by mooring Survey of a CO, seep/vent considered to

anticipate the future marine environment
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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.o0a.u-tokyo.ac.jp/index-e.html
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Fisheries Oceanography, Aquatic Environment
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Project Associate Professor WAKIYA, Ryoshiro
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Field work of ocean plastic debris survey in Interdisciplinary Education Program
on Ocean Science and Policy
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Issues in Okinotorishima and Small Island Countries Program
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Internship in the United Nations Industrial Development Organization
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@Promotion of interdisciplinary studies in ocean science:
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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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Center for Cooperative Research Promotion
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The Center for Cooperative Research Promotion was established in
April 2010 by consolidating all the technicians and technical support
staff of the institute into one organization. It aims to enhance its
activities to support visiting scientists who participate in cooperative
research programs using the research vessels 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, Management Room for Environment, Health
and Safety, the Computer and Network Management Office, and
the Intellectual Property Section, 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.

Laboratory for Accelerator Mass Spectrometry
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

g Accelerator Mass
[~ — / >“"' Spectrometer, A
. laser ablation high-
resolution inductive
plasma mass
spectrometer, low
background gamma
ray spectrometer
and other analytical
machines.

Laboratory for High Spatial Resolution lon Microprobe
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.

Laboratory 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.

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

Radioisotope Laboratory
Biological, chemical and physical studies using radioisotopes
are safely undertaken in this secure and modern facility. Major
instruments include liquid scintillation counter, gamma counter,
radiodetector, centrifuges, incubators, molecular biology
equipment, and a scientific dark room.

Aquarium Facility

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

Electron Microscopy Facility
Major instruments in this facility include transmission
and scanning electron microscopes, and electron probe
microanalyzers. Necessary supporting equipment, such as
a ultramicrotome, etc., are also available here. The Facility
supports microscopical studies from sample preparation through
observation and data analysis.
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Molecular Biology Laboratories

These facilities are used for molecular biological work, including
recombinant DNA experiments, nucleotide sequence determination
and gene expression analyses. Major instruments include two
fume hoods, a next-generation DNA sequencer, capillary-based
DNA sequencers, real-time quantitative PCR system, thermal
cyclers, ultrapure water system, and ultracentrifuge.

Advanced Clean Analytical Facility

This facility supports sensitive and precise instrumental analyses
for chemical and isotopic compositions of marine samples,
consisting of a number of advanced analytical instruments, like
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.

Geophysical and Environmental Fluid Dynamics Laboratory

This laboratory has experimental facilities to study the effects
of the Earth’ s rotation and density stratification on large-scale
atmospheric and oceanic motions, and environments for marine
living organisms. The principal facilities are a pool for adjusting
instruments and a turntable that has a diameter of 1.5 meters and
attains a stable rotation rate between 0 and 15 rpm.

Sample Preparation Laboratory for Earth Science

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

Clean Geochemistry Laboratory

This laboratory is designed for analyses of trace elements and
isotopic compositions in carbonate, sediment and rock samples. It
is equipped with a clean room to provide a high level of cleanliness
and has two fume hoods and a laminar flow cabinet for chemical
pretreatment.

Laboratory for Cultivation of Microalgae and Bacteria

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

Low-Temperature Facilities

Experiments at low temperature are undertaken in the low
temperature laboratory (+4°C). Samples and specimens can be
maintained in cold storage at refrigerator (+4°C) or freezer (-25°C)
temperatures.
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Sample and Specimen Storage Facilities
Samples and specimens collected by oceanic research vessels
and from other field research sites (e.g., sediment cores, rock
specimens, seawater samples, dried and formalin-preserved
specimens of marine organisms, etc.) are stored in this facility.

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

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.

BEMT I~

Research boat“Esperanza”

EEMI AT

Address @ 1-19-8, Akahama, Otsuchi, Iwate 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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Common Research Facilities

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.

Management Room for Environment, Health and Safety
Management Room for Environment, Health and Safety strives to
fulfill its social responsibility and promote academic research through
accident prevention, safety assurance, and compliance through
academic activities at AORI. We aim to raise the level of environment,
health, and safety measures in response to increasingly diverse
risks and promote environmental safety management operations in
cooperation with other centers and offices of environment, health,
and safety in the university.

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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Library
The AORI library collects and conserves books and journals related
to the ocean and atmospheric sciences, and supports the activities
of research and education. The list of the books and journals of
the library is available through the NACSIS-CAT system. The
library also provides the service of making copies of documents
for scientists in other institutes and universities as well as within
the University of Tokyo. The AORI library has a special collection
category called “Expedition” , which includes documents and reports
from scientific surveys that were collected by the Mitsui Institute of
Marine Biology, as well as substantial materials from the national
and prefectural fisheries research institutes.
Number of books: 67,870 (Japanese 26,695, Foreign 41,175)
Current Journals (subscription): 24 (Japanese 7, Foreign 17)
(As of April 1st, 2024)

Auditorium, Conference Room, Lecture Room, Seminar Room
These rooms are used for symposia, meetings, and lectures by both
domestic and foreign scientists.

Capacity: Auditorium 142, Conference Room 60, Lecture Room I
36, Lecture Room II 52, Seminar Room (5 rooms) 16-18 each.
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Research vessels Hakuho Maru and Shinsei Maru
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The Atmosphere and Ocean Research Institute (AORI), the University
of Tokyo, is in charge of nationwide Joint Usage of three research
vessels, Hakuho Maru, Shinsei Maru, and Yokosuka. The Joint Usage
of the research vessels began with Tansei Maru (first generation,
commissioned in 1963, 257 t) and Hakuho Maru (first generation,
commissioned in 1967, 3225 t), which were built in conjunction with
the establishment of the Ocean Research Institute of the University
of Tokyo, one of AORI's parent organizations. The research vessels
were transferred to the Japan Agency for Marine-Earth Science and
Technology (JAMSTEC) in 2004, and today AORI and JAMSTEC
cooperate in operating the research vessels.

The current R/V Hakuho Maru (second generation), a large-sized
research vessel of 100 meters in length and 4,073 gross tons, was
commissioned in 1989 and is used for long-term research cruises in
the world oceans. In 2021, she was fully renovated, when engines
and some observation systems were renewed. R/V Shinsei Maru
was commissioned in 2013 as the Northeast Marine Ecosystem
Research Vessel. She is a medium-sized research vessel of 66
m in length and 1635 t gross tons, and is used for research and
study of the seas around Japan, replacing the second-generation
R/V Tansei Maru (1982-2013, 610 t). She particularly engages in
researching the impacts of the March 11, 2011 Tohoku earthquake
and tsunami on the marine ecosystems and their recovery processes.
R/V Yokosuka (commissioned in 1990, 4439 t) has functions as a
support mothership for submersible research vessels and is used for
comprehensive research and observation in the deep-sea and trench
areas.

R/V Shinsei Maru

R/V Hakuho Maru

et : JAMSTEC

FitrirzEas  [EREAL
2T :1988%5A9R
#k:1988410A28H
%1 :1989%5R1H

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

FilorrsEae  [FHEA
#2T:2012410A16H
oK 20134 2A15H
#T:201346A308

Research Vessel Shinsei Maru
Keel Laid: October 16, 2012
Launched: February 15, 2013
Completed: June 30, 2013
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The Atmosphere and Ocean Research Institute offers a cooperative
research program for scientists conducting fundamental ocean
research. Many researchers across all scientific disciplines participate
in the program.

In FY2023, we conducted an emergency public offering for the
JOINT USAGE of the Hakuho Maru regarding the 2024 Noto
Peninsula earthquake.

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.
We started an open call for graduate students to participate in
the plannning cruises, which graduate students can apply for
themselves from 2021.

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, Iwate and Amami, Kagoshima.

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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NEIFE
Annual Schedule of Application
nE A A RERFH ERIAHARR
Service to apply Announcement | Closing date
B B % 6H 8H
R/V Hakuho Maru June August
wE A 6H 8H
R/V Shinsei Maru June August
KX T T N 6H 8H
R/V Yokosuka June August
HgE T ST AR
SRIARE TRRER 10H 11AX
Visiting Scientist/Research Meeting in October November
Department of Local Research and Collaboration
IR SRHRE  HRES 108 1A%
Visiting Scientist/Research Meeting in October November
Kashiwa Campus
AREEt BT A 108 128
Collaborative Use of the Computing Facility October December
FEEEETRY 108 IRIZES
Interdisciplinary Collaborative Research October November
AREREDIT RS 4H 5H
Open call for graduate students April May

Collaborative Use of the Computing Facility

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

Interdisciplinary Collaborative Research

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

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

fAWabhteik:

RRAERSEFMEAR

ERR - RHEF—L HRFIAH - HEMAETEY
T 277-8564 TEEMEMHANDE 5-1-5

E|EE 04-7136-6009

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

For Inquires:

International Affairs and Research Promotion Team
Atmosphere and Ocean Research Institute

The University of Tokyo

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

e-mail : iarp@aori.u-tokyo.ac.jp
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Center for Earth Surface System Dynamics
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WEB page address

S aE

https://cesd.aori.u-tokyo.ac.jp/

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

g (%) 7% 1EAE g (3R) EF KK EHIR (F) HEE
Professor SATOH, Masaki Professor MAKINO, Mitsutaku Associate Professor  INOUE, Jun
BERRNF KEBUR - BHERESBUR PFREF

Dynamic Marine Meteorology Fisheries management, Marine conservation policy science Molecular phylogenetics

g (%) PA &5 g (3R) A ARER HEHIR (F) E BT
Professor HASUMI, Hiroyasu Professor SUZUKI, Kentaroh Associate Professor  MINEGISHI, Yuki

BEETVT. BEXRER
Ocean modeling, Ocean general circulation

iz (G8) LIt
Professor YOKOYAMA, Yusuke

WEEZ, HRIEF
Geochemistry, Paleoclimatology

iz (38) RaER #2F
Professor ABE-OUCHI, Ayako

JUENF, HRBEETVY

Climate Dynamics, Paleoclimate modelling
iz (G8) JEEB &

Professor WATANABE, Masahiro
SUENF. JEETVT

Climate dynamics, Climate modeling

i () EET
Professor HYODO, Susumu
BREDERERES

Fish ecophysiology

HiE () g 1B
Professor HAMASAKI, Koji
MEMBES

Microbial Oceanography

ASMEZ B I70JIOKESE
Atmospheric Physics, Climatic effects of clouds and aerosols

R (5%) Rk =2

Associate Professor  ITOH, Sachihiko
BEMBER. KEBEF

Physical Oceanography, Fisheries Oceanography

IR (%) [ g8
Associate Professor ~ OKA, Akira
AR, BAMERR

Ocean Physics, Ocean Biogeochemistry

HEHIE (F) 2H H-88
Associate Professor ~ KURODA, Junichiro
WEF, HEER

Geology, Paleoceanography

TR () HEE

Associate Professor  YOSHIZAWA, Susumu
BAEMENT. MEMEER

Marine microbiology, Microbial ecology

EHIE (F) #E H
Associate Professor ~ SHINZATO, Chuya
B OdEEYF

Coral reef biology

EHE (F) HFH EM

Associate Professor ~ YOSHIMORI, Masakazu
SUEZE), B SIR

Climate change, Polar climate

AFERF. EHEGRY
Molecular ecology, Population genetics

BhER (38) T4 Bt
Assistant Professor HIRAI, Junya
BT I TN DR TEES

Zooplankton Molecular Ecology

Bh3L (3%) # Bk

Assistant Professor WONG, Kwok-Shin
77 DNA, RNA, RILE>

Ocean DNA, RNA, hormone

EBIE () WO 52
Project Assistant Professor  HIGUCHI, Tomihiko

IR1E DNA. IREHT
Ocean DNA, Environmental analysis
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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 extreme weather
and 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.

Future 4xCO,

WI'\';\"J[I\' .‘m’n\-fﬂ \.wl,.,'n.\ b \l'\w.'ﬁ I w ”‘ ‘I'J""'I'r‘l""lhmi
o [ o |\“"“w ll'"‘i‘A% *‘ﬂwﬂ'ﬁﬁ# MN |W“"KL

500 :!U() ‘IUU

gt ““ai!s O
“R (Eiﬂ)

BESBEOTUEEAL () ERIEETIWMIROCICE DR RS I aL—2 3>
(EEABEIEED) ] (B, FFKCO, 4E18E (£) . 2HFERTDRIEKI
(FR) . 5500 FR/ICO, 4EDHE (F))o

Past climate forcings and climate change in the last 500 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 (55 million years ago) (Right).
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