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

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

i iR A
Professor SATOH, Masaki
BERRNE

Dynamic Marine Meteorology

E2e e FEAER
Professor OKA, Eitarou
BAEAER

Ocean Circulation

IR R =

Associate Professor  FUJIO, Shinzo

Ocean Variability Dynamics

R FE EX

Associate Professor  IGA, Keita

BEXK[IF

Dynamic Marine Meteorology

Bh#R WA K&
Assistant Professor YANAGIMOTO, Daigo

BAEKTER

Ocean Circulation

Bh#K o &
Assistant Professor KAWAGUCHI, Yusuke

BEEBNE

Ocean Variability Dynamics

Bh#R KEF HAE
Assistant Professor OHNO, Tomoki

BERKRNZE
Dynamic Marine Meteorology

LEZET:NE¢ ROH, Woosub
Project Assistant Professor

BEX[IF

Dynamic Marine Meteorology

2 02 5 ATMOSPHERE AND OCEAN RESEARCH INSTITUTE CATALOG
THE UNIVERSITY OF TOKYO



ﬁ NS | RESEARCH CONTENTS

EEYTEEERFY | Department of Physical Oceanography

REDELHMAT —~

Ongoing Research Themes

OKXFEXXRBOFFEENT A
REOBEFRBRINIMESIKE EXEENTEIL, TR
PKEEBRDEECAREZLHELSEZET, HAREDOEEH
HABXHRBOBHAL»SBOSNKE - BABEDT—2D
BRI &), EREMRBEZHSLTVET,

OXF¥h - FEBRBREMVERENDEELHE
FRBREROEESATHIIAAFET F-REBRERENIES -
TWBD - REBKDBEENEDEIIICLTRETVBDN. Z
DERTHIMEBEREEN EIE-TVBIDD EBDRHKAZ
BROVEDTE, Farbid, BAREEOSHEES . RER
IC&BREpEKAIR. BLRER. KF T 7148 EFHLVELR
FEORE. MEMICLIBAEETNEEEAVC RER
REMBEREEDERENFERANTOET,

@:F¥ [k - EERORYZTEDAZA
D18 6 EIRENC Lo TELRIREIRA P EILL RO
ZTLEBL CEE RIE EERORREHESXRIT.EVDT
EDTRRICEESDIC K DDHNET A R—V 7B H - BED
B B RIR- EEROREESOMREZERLVET,

OXRABRNEDOHE
LWL R AL S, i - PIRERROEEER. xVvrse
RATr—IVETORIVFRr—IVigE, N\FL —TBIR - i D
BEMREEHBREDBREOHARELED TVET,

OHEBET I T DHRE
SIKFEFHFZETTIVNICAMDRFE. £FkH SFBIHETINET
DOREBIEBIETET ) J BEZX —LORREEDHTVET,

@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.
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Recovery of a mooring of current meter
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Global nonhydrostatic model, NICAM (upper left), global cloud distribution simulated by NICAM
(upper right), numerically simulated explosively-developing extratropical cyclone (lower left), and
horizontal convection in a rotating tank experiment (lower right)
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@®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.
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Deep current measurements at a depth of 4000 m
east of the Japan Trench 39°N
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(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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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.
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@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
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CTD hydrocast on board R/V Hakuho Maru
(KH-17-3 cruise)

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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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.
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@Formation and evolution of oceanic crust/lithosphere :

@B RO EEICRTIMEA
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Fig. 1 Oceanic transform fault in the Indian Ocean.
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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.

@Submarine active fault generated the 2024 Noto earthquake

and tsunamis : We aim to clarify the nature of the tsunamigen-
ic submarine active fault of the 2024 Noto earthquake (M7.6)
through a multidisciplinary approach. Specifically, seismic imag-
ing will be conducted in the source area off the northeastern No-
to Peninsula, and high-precision structural imaging and physical
property estimation of the submarine active fault systems de-
veloped to the seafloor will be performed. The submarine active
fault that became the earthquake source will be drilled to reveal
its mechanical and hydraulic properties, as well as to decipher its
faulting history.

@Crustal structure and physical properties of the seismo-

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

ocean drilling data.

X3 FEELEREERS
Fig. 2 Collection of seafloor sediments using core Fig. 3 Field work for geological study
sampler
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QL MFH) - HIRIL 2 ETIREENCETIHE @Gilobal change and biogeochemistry : Sediment cores provide
BEEEMPELIOSAEZAVC BIEE T4 LEERZ unique opportunities to reconstruct land and marine environments
BETH IR WIKBEFO MO—ILT5T7O0XEE on the different time scales. We study global changes and
2B L TEECY, MEHOEEE Ch(EON AR 5{E responses of the biosphere under certain environmental changes
B BERFIBRIE T4 5 TOE T, $7e, BRI oluding ouriently 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

EEEHBL AEE- TRELHEOTOXFVRREIKIL TS
O WILRELBBET TR DT1—IVRERIRENEGEE
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O BEHEMNEAVLRARRED BRI FOFA marine sediments taken by domestic and international research
ERADOHZEM &P ERRR B 2RISR (0DP) 5 ENERR cruises including the International Ocean Discovery Program
TV 7NCELNIBREEME B OEIN ELRAETRHESN (IODP), as well as onland outcrop samples. We also investigate
ERERWT BETHhAFELPHE=LS BRI the causes of extreme climatic events such as mass extinctions
BACICESBFRIEEBEIASHICTIAREEBLTCOET, and oceanic anoxic events.

L EMAR BB OB EBERFAN M EDERRANMID @Sea level and stability of Antarctic Ice Sheet : One of the most
WCZDRERBREED TOET, fundamental features of global warming is a rise in sea level due

O HEKKRNE NS BKEICETIME to ice sheet melting. Knowledge of the stability of high latitude

HERCBEELIE S - E BIEIEIN 3D KRR RIS T ice sheets, especially the Antarctic ice sheet, is remarkably

important. We are conducting research combining chronological

dating techniques, geochemical data, and geophysical models.
@Promotion of International Collaborative Research : Our

department is united in advancing large-scale international
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OEFRARE AN E research projects. In particular, in scientific ocean drilling, we are
BRE G REMEERPI— AL > THELTVET 45 actively involved in the International Ocean Drilling Programme
ICEBAERFEOSF TIE. BARERMN P L ET 2 EHE (I0DP?), contributing to research as co-chief scientists and
BRI EHIETEIODP? (International Ocean Drilling supporting the operational aspects as panel members.
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Fig. 6 Antarctic ice sheet
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Fig. 4 P-wave velocity model of the Japan Trench Fig. 5 Automated element refining line for precise isotope analysis
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