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International Coastal Research Center
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Bird's eye view of Otsuchi Bay
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Swash zone in Otsuchi Bay
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Water sampling using research boat “Yayoi”
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The International Coastal Research Center is located in Otsuchi on
northern Japan’ s Pacific coast. The cold Oyashio and warm Kuroshio
currents foster high productivity and biodiversity in and around Otsuchi
Bay. Coastal waters are facing increased ecological and environmental
pressure from human activities. Comprehensive coastal marine science
can provide important input to resolve growing global and domestic
environmental challenges. International and interdisciplinary cooperation
is necessary for addressing coastal ecological and environmental
issues. This international center focuses on marine science not only in
Japanese waters, but also in overseas coastal waters, in cooperation
with foreign countries and international organizations.
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Coastal Ecosystem
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Coastal areas of Japan have a high biodiversity comparing with that in tropical
rain forests. But, partly because its complexity, structure and dynamics of
coastal ecosystem remains mostly unknown. In order to understand coastal
ecosystem, basic studies on ecology of each elements and interactions
between them are required. The main task of the coastal ecosystem division
is to study on mechanism of oceanic and atmospheric variability, life history of
marine organisms and marine biodiversity.
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Coastal Conservation
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Conservation, restoration, and sustainability of coastal ecosystems are critical
societal issues in 21st century. With the intention of providing a guideline for
resolving such matters, the coastal conservation division focuses on the life
history and behavioral ecology of coastal marine organisms and dynamics of
bioelements in the coastal areas.
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Regional Linkage
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The regional linkage division endeavors to coordinate academic programs of
coastal marine science and to establish network systems of coastal marine
science among domestic and foreign universities and institutes as well as
international organizations.
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International Coastal Research Center,
Coastal Ecosystem Section
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Coastal areas of Japan have high biodiversity comparable to that of
tropical rain forests. However, partly because of their complexity, the
structure and dynamics of coastal ecosystems remain mostly unknown.
To understand such coastal ecosystems, basic studies on the ecology
of each element and interactions between them are required. The main
goal of the coastal ecosystem division is to study marine biodiversity
in the coastal waters, and the interactions between marine organisms
and their environments. Special emphasis is currently placed on:
(1) environmental impacts of coastal marine structures upon marine
ecosystems, and (2) changes of coastal ecosystems, by promoting
international collaborative studies on these fields.

Ongoing Research Themes

@ Changes of the coastal marine environment in the bays of the
Sanriku Coast: Oceanographic structures and their changes in
coastal bays including Kamaishi Bay, where a large breakwater
barrier wall has been constructed at its mouth, are studied based
on data analysis of oceanographic observations.

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

@ Marine ecosystem in Otsuchi Bay: Environmental conditions in
the Sargassum zone in Otsuchi Bay are studied in relation to the
marine habitat.

ERBENDBFRERE

Observations of the coastal environment in Kamaishi Bay
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International Coastal Research Center,
Coastal Conservation Section

AOEEECARBIIEEEI S AEEIILHELTEZE
BICFIHINZEE THY, - ABEBEDI2—T1—XEL
TABES DR EE R RIDEIR T, 20HEEEICRBIC
HEALZEMEZHEMEDRTRE RS, RIESE. [EEHLE
DEERDEERTIIARBTENOIEZCRNATOET A
FEEORELERREAETI 2R EE X BT 6058
INERELET—IBEDTT,

ARBHCIIAFRBICHIZEMDEEECBESKIFERE
MOITENEEE M EEIRBIRCETARICIET EEHIC,
B Ry hT— 7280 THRENAFEFREEE DI TLDIEE
FEELTOET Y7 7. 0794 A NI ED=FEAFICE
B92ARMAaEvELaEAD ST - [EE - Rk - E5%. 07
BE-AIVHESIZTIHART Y IO HEIEEH LT —20H—
PEROH -5 EDSB/OSNBITENERCEIRIBROBEMN. £
EEEESCYERBBIERICSVTARE - BBERI P RAET
FEIDERRL EZBIEE LA RET TV ET, ANt 2— D
EMPHRMEEERWN T —ILRIAREEE LT ZhICED
57— 2EE - D BARD D DFHLWF RO %E
HTWET,

REDELEMAT—~

@:EL BB ADMIEELICETAHME
TAR Y EDRBUEEADHIREELICH ITZ M-
B R EANTEZZRBREEASNICTEEEDIC. BIR
BEAHAZXLEEBRECOMEDY P SHEAT B,

O F iR XBRINMOITHERHMA
BICHEERRRL N T - 400 -2 AW BESREE
BMOE AL SBFREEZBELD D BYOTE LR
IEREY WOPBERBICODDISEE L, B4EDIRDE S
TWBDHERND,

O LETHENEEICHT IR
EMEBHEECARBOMERRICHVT BHFE-BE
RSP RETHENSOWTHABRAEENEREZBELT
BASHIZT B,

In the 20th century, serious damage to the coastal ecosystem has
occurred including a rapid decrease in biodiversity, resource depletion,
pollution and global climate change. Conservation and restoration
of the coastal ecosystem is a critical issue for societies in the 21st
century. The coastal conservation division focuses on: (1) life history
and behavior of coastal and diadromous fishes such as salmon, ayu,
icefish and stickleback, (2) behavioral ecology of animals in relation
to their surrounding environments using animal-borne data loggers, (3)
role of dissolved and particulate matter in material cycling in coastal
environments. This division also covers actual research plan on
conservation and restoration of nature from environmental degradation.

Ongoing Research Themes

@Early life history of diadromous fishes: Distribution, migration
and growth in the early life history of diadromous fishes are
investigated in relation to the environmental factors.

@Behavioral ecology of marine top predators: Animal-borne
data loggers are used to investigate behavior, physiology of
animals and their surrounding environments.

@Dynamics of bioelements: Roles of dissolved and particulate
matter in material cycling in coastal environments are
investigated through field observations and laboratory
experiments.

BRTREIRAERFEEE BT HIIHA
A loggerhead turtle equipped with a 3-D data logger
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Research Associate  FUKUDA, Hideki
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An international meeting on cooperative research
with the Vietnamese Academy of Science and
Technology at the Atmosphere and Ocean
Research Institute

BREBFFEESORHICARRELTHE
Participation in an I0C meeting as a member of the
Japanese delegation
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In April 2010, we have established the Atmosphere and Ocean
Research Institute (AORI) as a new institute to cover the interdisciplinary
ocean and atmospheric sciences. At the same time, we have
established a new center for further strengthening the activities of
international academic exchange in this scientific field. The Center
for International Collaboration is the successor to the Center for
International Cooperation, which had been operating for over 15 years.
The center consists of three divisions: International Scientific Planning,
International Advanced Research, and International Research Cooperation.
The Center for International Collaboration (CIC) will promote the
internationalization of the Atmosphere and Ocean Research Institute, and
will help it continue to be a leading institution that creates ties with other
institutions and is an international center for atmosphere and ocean research:
1. To plan, promote, and support international activities based on inter-
governmental agreements.
2. To promote and support large joint international research projects.
3. To promote academic exchanges and personnel development with
Asian and other countries.
4. To strengthen the role of the institute as an international center for
research on coastal oceanography.
5. To develop the next generation of researchers by supporting the
overseas dispatch of young researchers.
6. To invite non-Japanese visiting professors and actively exchange students.
7. To expand and strengthen the international dissemination of research
results (including using academic journals and academic databases).
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Center for International Collaboration,

International Scientific Planning Section
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This group aims to participate in the promotion of international research
projects on atmosphere and ocean sciences. In particular, the members
of the group play important roles in many projects promoted by the
Intergovernmental Oceanographic Commission (I0C) of UNESCO, by
providing professional suggestions in the planning of oceanographic
research and ocean services of the IOC Sub-Commission for the
Western Pacific (WESTPAC) as a member of the WESTPAC
Advisory Group. We are also actively participating in oceanographic
data management with the International Oceanographic Data and
Information Exchange Programme of the 10C.

From the scientific point of view in the group, we carry out studies on
the coastal environment and its variability particularly in relation to
marine ecosystem dynamics in some coastal waters of Japan by analy-
zing physical oceanographic observation data. We also promote tech-
nical studies to improve observations with drifters and shipmounted
ADCPs for investigation of the surface current field in the open ocean.
In addition to the above oceanographic studies, the group contributes
to the issues of ocean policy of Japan, including oceanographic data
management policy that has become one of the important subjects after
the enforcement of "Basic Ocean Acts" in 2007.

Ongoing Research Themes

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

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

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

ERABIC 6B EE
Oceanographic observation in
Suruga Bay, Japan

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

International Advanced Research Section
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The division of international advanced research promotes and
supports large joint international research projects associated with
the Japanese scientific community, especially, IGBP Core projects
under ICSU, CLIVAR under WCRP, projects and working groups under
SCOR, CoML, InterRidge, and others related to the atmosphere and
ocean sciences activities of non-governmental organizations.

Research Objectives

Climate and environmental change will have significant impacts on
biogeochemical cycling in the ocean, on atmospheric chemistry, and
on chemical exchange between the ocean and atmosphere. The
exchanges include atmospheric deposition of nutrients and metals that
control marine biological activity and hence the ocean carbon uptake,
and emissions of trace gases and particles from the ocean that are
important in atmospheric chemistry and climate processes. Our goal
is to achieve quantitative understanding of the key biogeochemical
interactions and feedbacks between the ocean and atmosphere.

Ongoing Research Themes

@Chemical compositions and their fluxes to the ocean from
the marine atmosphere: Study of transport and deposition of
trace metals and bioavailable elements over the ocean.

@Biogeochemistry of particulate trace metals in the marine
environment

@Atmosphere-Ocean interaction of trace elements: The
behaviors of anthropogenic and biogenic elements in
precipitation on the marine atmospheric processes.

@Development of automatic measurement of chemical
composition: The development of a rapid measurement system
of chemical composition and its application to the marine

atmospheric measurements on shipboard.
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Interference of gas and particle between atmosphere and ocean surface

UEMATSU, M.
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Center for International Collaboration,

International Research Cooperation Section
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The essence of the Asian seas is in the many different aspects of their
diversity. In a map of Southeast Asia you will find land-masses with
complex coastlines and many islands, where species surviving from
ancient ages and those diversified through more-recent environmental
changes coexist, resulting in the highest diversity of marine life in the
world. On the other hand, East Asia encompasses major currents such
as Kuroshio and Oyashio, diverse climate zones ranging from subtropical
to subarctic, and characteristic geography such as plate-boundaries,
trenches, and marginal seas, resulting in its rich biodiversity and marine
resources. In turn, the Asian countries are highly diverse in their culture,
economies, and politics, resulting in different circumstances in their
relationships with the sea, such as those in resource use, environmental
issues, and marine research. This necessitates collaboration in marine
science among Asian countries with a mutual understanding of our
culture and approach towards sustainable use of the gifts from the sea.
With this viewpoint, the Division of International Research Cooperation
works towards consolidating and expanding a network of marine
research and education centered on the Asian Region. We are also
working towards promotion of next-generation researchers who
will contribute to global international activities through support for
establishing top-level core universities/institutes of marine science in
collaborating countries and mutual exchange of researchers.

Ongoing Research Themes

@ Census of Marine Life in Southeast Asia: A collaborative
project between Southeast Asian countries, aiming at
understanding the present status of marine biodiversity and
establishing ways of its sustainable use.

@ Species Diversity and Food Web in the Mid-Water Ecosystem:
Elucidating mechanisms generating and maintaining the high
species diversity in the mid-water ecosystem, with special
reference to its food-web structure.

@ Evolutionary Mechanisms of Zooplankton: Understanding
the evolutionary mechanisms of zooplankton in an environment
without apparent physical barriers through a molecular-
phylogeographic approach.

@ Functional Morphology of Zooplankton: Understanding the
function and ecological significance of highly diverse forms of
zooplankton, by applying a variety of tools such as those of
histochemistry, biochemistry, and behavioral ecology.

CL—Y T CRELAEMN —Z Y O-XTDT I I MARE
Plankton sampling in a training course held in Malaysia

NISHIDA, S.
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Center for Earth Surface System Dynamics
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The Center for Earth Surface System Dynamics (CESD) was
established in 2010 when the two institutes, the Ocean Research
Institute and the Center for Climate System Research, were reorganized
into the Atmosphere and Ocean Research Institute as a synergistic
mechanism to fully utilitilize the heritage of the two institutes. The
four divisions of CESD will work to create a new frontier of studying
the dynamics of the Earth's surface system through development of
innovative observation and modeling systems.

At the CESD our current focus is the MEXT-sponsored project
“Construction of a cooperative platform for comprehensive under-
standing of earth system variation.” The project includes coupling
of sophisticated computer simulations and direct observations to
better understand climate, global change, and ecosystems. We also
encourage collaborative studies with other institutions in Japan to
develop a common understanding of earth surface systems.

J 5 - o ooz azmoRANER |

Heam

el EM
FROERAAN

EMBET DM

HERFRIRD
FERED R

T

wE
ol 1135 S 2 5 Ly ZEE]
PR A TR AR

R - F-SREE S
EFULTOME

SEoRa

EFUVY
ERMEENEET )
SEMURFLEFY

WIS 2T LEEN DI SRR

Understanding the dynamics of the earth surface system
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Center for Earth Surface System Dynamics,

Paleo-environmental Research Section / Ecosystem Research Section / Genetic Research Section /

Atmosphere and Ocean Research Section
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Paleo-environmental Research
Section
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HIRBICAD M E B CEBEBOMERETOET,
Understanding earth surface processes and global

change using geochemical proxies and geophysical
modeling.
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Ocean: Sustaining life
on Earth
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Ecosystem Research Section
BEEEROBBAEETVTOMEEELT. BHFEE
BEE, SR ERIMBEERADERETVET,
Understanding of fisheries resource variability and

climate-ecosystem interaction through integration of
observation and modeling of the oceanic ecosystem.
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Modern genetic ap-
proach to clarify the
dynamics of marine
organisms
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Genetic Research Section
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Understanding the mechanism controlling the evolution
and fluctuation of marine organisms by establishing and
applying modern methodologies of eco-genomics and
bioinformatics by analyses of functional genes and the
biodiversity of marine organisms.
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High resolution atmosphere and
ocean modeling

A: B(A)EI7OVIV (FRIRRF R
F)DNICAMETFIVICEDY I 2L—2 32 B:
MIROCATEIRETFNICLZBEEEDS S
BRRES I aL—3,

A: NICAM model simulation of clouds (white)
and aerosols (red for coarse and green for fine
particles), B: High resolution MIROC-GCM
simulation of the sea surface temperature.
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Atmosphere and Ocean Research
Section
ARBARDBAESIBRETT U JTEBLT KR
BERDYIREZIBECTHEBOMRBALITVET,
Understanding the physical/chemical structure of the
atmosphere-ocean system and its dynamics through
synergistic research using observations and high
resolution modeling of the system.
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