,— fZ%2ANZE | RESEARCH CONTENTS

ElFR - i EIR R 5 —

EFRE SR ZEER T

Center for International and Local Research Cooperation,
Department of International Research Collaboration

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

WEB page address

https://www.cicaori.com/

It is essentially important for Japan, as a maritime nation, to recognize
the rights and responsibilities within the international framework for
understanding the ocean through the promotion of marine research. However,
the integration of international efforts in global marine science cannot be
achieved by individual researchers or institutes alone. Therefore, we have
been strongly developing international activities related to atmosphere and
ocean sciences since the establishment of our predecessors, the "Center
for International Cooperation" (1994-2010) and the "Center for International
Collaboration(CIC)" (2010-2022). After that, from 2022, as the Department
of International Collaboration, we continue to promote research and human
resource development based on international frameworks, and to lead
various research activities. In particular, for the "United Nations Decade of
Ocean Science for Sustainable Development,” which has commenced in
2021, we will actively lead related activities at national and regional level.
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Oceanographic observations in Kamaishi Bay, Japan
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International meeting on cooperative research  Participation in an 10C meeting at Paris as
with the Vietnamese Academy of Science and members of the Japanese delegation
Technology at the Atmosphere and Ocean

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

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

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

@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.
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@Policy analysis for sustainable fisheries: management measures

based on the ecological nature of the target species and the
social nature of the fisheries operations.

@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
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at the international level.
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@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.
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Installation view of sediment
trap mooring system
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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 Ilwate Prefecture. We are
aiming to comprehensively understand the diverse coastal ecosystem
in Japan spreading over subarctic to subtropical areas with a
research station that is planned to build in Amami Oshima, Kagoshima
prefecture. In addition, we are carrying out multi-disciplinary
collaborative activities to contribute for local communities, such as
the "School of marine science and local hopes in Sanriku," that aims
for reconstruction and future promotion of the Sanriku coast severely
damaged by the Great East Japan Earthquake, 2011 in cooperation
with the Institute of Social Science of the University of Tokyo.

http://www.icrc.aori.u-tokyo.ac.jp/en/
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Salmon (Oncorhynchus keta) spawning in the Kozuchi River.
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@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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@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.
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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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Section for the Ocean Alliance Collaborative Research Organization
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WEB page address
https://www.oa.u-tokyo.ac.jp

The University of Tokyo Ocean Alliance Collaborative Research
Organization will strive to address the needs of our society with regard
to ocean issues, and will consider the future of our society and of
our nation from the global perspective of the related fields of ocean
research. The organization will extend and deepen our understanding
of the ocean, develop new concepts, technologies, and industries and
will form a distinguished think tank to contribute to our country's ocean
related political discussions. Interdisciplinary Education Program on
Ocean Science and Policy transecting social science, natural science
and technology for the purpose are also provided in cooperation with
the organization. This section supports these academic activities.

https://www.oa.u-tokyo.ac.jp/index-e.html
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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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