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https://www.jamstec.go.jp/e/
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Various survey and observation data, simulation
data, images (including videos, still images, and
photographs), documents and so forth obtained as
a result of research and development in JAMSTEC
are open to the public.
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Support Our Mission:
Donations and Contributions

At JAMSTEC, our mission is to drive the

I OCEAN STEAM LIBRARY realization of a sustainable society by

advancing marine-earth science and

technology. We sincerely invite your
Ocean STEAM Educational Materials feature generous support and cooperation as
images and videos from JAMSTEC's rich data we work toward this future together.
archives.

https://www.jamstec.go.jp/e/about/support/
https://www.jamstec.go.jp/steam/e/

JAMSTEC supports the
Sustainable Development Goals (SDGs)
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Research Institute for Global Change (RIGC)

Research and Development on Observation and Prediction
to Assess the Current State of the Global Environment
and Understand Its Dynamics

To help address global-scale challenges such as global warming and ocean acidification, we leverage international
research frameworks and cooperative systems to carry out a wide range of observations related to global
environmental change, from the ocean surface to the deep sea. At the same time, we use the data obtained to
elucidate the dynamics of these changes through analyses based on numerical experiments and other
methodologies. We also conduct predictive research on phenomena at both global and basin scales. Through these
efforts, we aim to deepen our understanding of the mechanisms by which the Earth system shapes the surface
environment of our planet.

We actively disseminate research findings through international frameworks such as the United Nations
Framework Convention on Climate Change (UNFCCC), the Paris Agreement, the UNESCO Intergovernmental
Oceanographic Commission (IOC), the Intergovernmental Panel on Climate Change (IPCC), and the Arctic Council
(AC). We also contribute to the achievement of the United Nations Sustainable Development Goals (SDGs),
particularly Goal 13 (CLIMATE ACTION) and Goal 14 (LIFE BELOW WATER), as well as to addressing Japan'’s policy
priorities.

Understanding ocean environmental
change and dynamics through observations

Using research vessels, drifting floats, and moored systems, and by
actively leveraging international frameworks, we conduct precise and
efficient observations of physical and biogeochemical variability in the
ocean environment, as well as exchanges of momentum, heat, and
matter between the ocean and atmosphere. We also advance research
through the application of state-of-the-art analytical methods.
Through these efforts, we comprehensively investigate the state of the
global ocean—from the surface to the deep layers—and its interactions
with the atmosphere. This work enhances our understanding of global
environmental dynamics, particularly the role of ocean variability in
shaping and driving changes in the Earth system.

Integrated understanding of material cycles, ecosystem dynamics,
and physicochemical phenomena

Through the combined use of observations, numerical analysis, and
modeling, and by developing new techniques for satellite and field
observations and data assimilation, we comprehensively address
material cycles and ecosystem dynamics encompassing not only
oceans and the atmosphere but also terrestrial areas. Specifically, we
focus on carbon budgets and related processes that influence
environmental and climate change. We strive to understand the roles
and mechanisms of human activities and natural systems affecting
these processes. We also enhance our understanding of atmospheric
composition changes, biological responses to ocean acidification, and
environmental changes in coastal areas like the Tsugaru Strait. We
generate insights contributing to environmental and climate change
countermeasures and actively disseminate this information.

Elucidating the mechanisms of global environmental change
and predicting future variability using numerical simulation

We contribute to understanding the dynamics of global environmen-
tal change by utilizing various numerical models, including Earth
system models. We elucidate the complex nature of the Earth system,
including the interactions between climate change phenomena occur-
ring at different timescales and the roles each phenomenon plays.
Furthermore, through research and development applying our under-
standing of Earth system mechanisms and phenomena to prediction,
we tackle diverse global-scale future projections concerning Earth
environmental change, including ecosystems.

Understanding environmental change
and dynamics in the Arctic Region

Using the Arctic region—a data gap area where the effects of global
warming are most pronounced-as our field, we will acquire and
publish data for assessing current conditions and making future
predictions. This will be achieved by leveraging observational data
obtained through field observations and satellite observations based
on various international projects, and by utilizing numerical
calculations. This will enhance our understanding of the climate and
environmental system, including interactions between the ocean,
snow and ice, atmosphere, and land, and clarify the role of the Arctic
in the global climate. It will also reveal the Arctic’s functions that
contribute to global environmental change.



Research Institute for

Investigating geodynamic processes
in plate subduction zones
through marine geophysical observations

Plate subduction zones, extending from the incoming oceanic
plate to the back-arc region, are areas where diverse
geodynamic processes occur, including devastating earthquakes
and tsunamis in the forearc and back-arc regions and volcanic
eruptions along island arcs. To better understand these
processes, we aim to elucidate subsurface structures, seismic and
volcanic activity, and their temporal variations through marine

To understand and reduce the impact of earthquakes, volcanic eruptions, and tsunami disasters along the
subduction zones of Japan, we conduct comprehensive research that encompasses not only surface phenomena
but also deep Earth processes such as energy transfer and material circulation that drive plate motion.

In collaboration with national agencies and universities, we carry out seafloor surveys and observations around

Japan and the Pacific Rim using research vessels and advanced observation systems.

We are also developing analytical methods based on real-time monitoring technologies and subsurface
structural models to understand ongoing seismic, volcanic, and tsunami activities.
By integrating and analyzing observational data, we aim to provide scientific information to relevant national
bodies, including the Headquarters for Earthquake and Volcano Research Promotion, thereby supporting disaster
prevention and mitigation measures of the government and local authorities.
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Avrtificial seismic waves generated by an air gun towed by a research,
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vessel are used to investigate fault structures beneath the seafloor. '\ I

Seafloor crustal defermation monitoring Using:the-atitonomous-surface vehicle “WaveGlidersy Mantle convection simulation using a supercomputer
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geophysical observations, making full use of research vessels
and deployable seafloor geophysical instruments. Our study
areas include subduction zones not only in Japan but also

around the world through international research collaborations.

Detailed structure of the subducting Philippine sea plate beneath the entire
Nankai Trough revealed by decades of marine seismic exploration

Deciphering earthquakes, tsunamis, and volcanic activity

from rocks and sediments

Earthquakes, tsunamis, and volcanic eruptions in marine
environments can cause sudden and large-scale disasters. To
understand the preparatory processes and subsequent
evolution of these geological phenomena, it is essential to
decipher past occurrences and the Earth's internal processes
from geological records preserved underground and on the
seafloor. We therefore investigate rocks and sediments that

retain evidence of past seismic and volcanic activity, using
cutting-edge geochemical and geophysical analyses to
reconstruct their event histories and to elucidate the Earth's
internal processes. Furthermore, by incorporating simulations
and Al-based methods, we aim to clarify the generation and
transport processes of heat, magma, and fluids within the
Earth and to advance our understanding of subduction zone

Left: Marine surveys of volcanic activity
at Nishinoshima

Right: Sampling pillow lava from the
seafloor around Sofu Seamount using
an ROV (Remotely Operated Vehicle)

Understanding of spatio-temporal variations of offshore seismic
and volcanic activities through real-time monitoring

Real-time monitoring of seafloor and subsurface processes
provides a better understanding of the stress state of plate
tectonic boundaries such as the Nankai Trough, and of
magmatic activities at offshore volcanoes in regions like
lzu-Ogasawara. We are developing analysis methods that
combine cutting-edge monitoring data with underground

structural models to reveal the spatio-temporal variations of
seismic and volcanic activity. In addition, we aim to enhance
prediction methods for earthquakes, volcanic eruptions, and
tsunamis triggered by these geodynamic events. Based on
these efforts, we are constructing an integrated system
encompassing real-time analysis of geodetic and geophysical

Left: Long-term borehole observatory
C9038 near the Kii Channel.
Fiber-optic sensing conducted by
connecting the in-hole cable to the
Research Vessel KAIMEI using ROV
KAIKO.

Right: An earthquake scenario from
M7-class events in Hyuga-nada to
M8-class Nankai earthquakes,
simulated applying a realistic 3D

heterogeneous viscoelastic structure.
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Institute for Extra-cutting-edge Science and Technology Avant-garde Research of Life (X-star)

Earth's Last Frontiers—
Unraveling the Evolution of Life from the Deep Sea
and Driving Future Innovation

From the ocean surface to the deep sea and into the sub-seafloor lies one of Earth’s last frontiers, home to an
extraordinary diversity of life.

Leveraging world-leading deep-sea exploration capabilities, previously unknown ecosystems in extreme
environments are revealed, and the co-evolutionary history of oceans and life is unraveled. In parallel, research
advances understanding of the impacts of global environmental change on marine ecosystems, while promoting
scientific and technological innovation based on uniquely evolved biological functions. These efforts contribute to
the advancement of knowledge and the creation of new value for society.

Hydrothermal vent at the submarine volcano NW Rota-1,
captured by the KM-ROV at ~465 m depth
in the Mariana region (Dive #359).

Anticipating ecosystem responses
to environmental change

Research addresses the fluxes of materials and energy linking the
ocean surface, the deep seafloor, and the sub-seafloor. Through
interdisciplinary approaches spanning physics, chemistry, biology, and
geology, a holistic understanding of interactions between the Earth's
environment and life is advanced. Integration of observational data
with theoretical frameworks and numerical modeling enables robust
assessment of the impacts of climate change and anthropogenic
pressures on marine ecosystems. These efforts underpin a predictive
understanding of ecosystem dynamics and future change.

Exploring the limits and functions of life
in extreme environments

Exploration at the frontiers of life is conducted in extreme and largely
uncharted environments, including ultra-deep ocean regions and
low-temperature hydrothermal systems. Advanced exploration
technologies, combined with state-of-the-art genomic approaches
such as meta-omics, enable the discovery and characterization of
previously unknown microorganisms and ecosystems. These
investigations provide new insights into the limits of life, the
co-evolution of Earth and life, and previously unrecognized functions
within biogeochemical cycles—expanding the boundaries of life
science.

Approaching the origins of oceans
and life on Earth and beyond

Over the approximately four-billion-year history since the emergence
of life, the oceans and life have continuously interacted and
co-evolved. By integrating geological records with studies of the
physiological functions of extant microorganisms, key evolutionary
transitions—such as the emergence of photosynthesis and the rise of
multicellularity—are elucidated. Research extends beyond Earth to
examine the prevalence of oceans and the origins of life across
celestial bodies within the solar system. These efforts aim to
distinguish universal principles from unique characteristics of oceans
and life, while fostering new interdisciplinary research domains.

From deep-sea discovery
to societal innovation

Biological samples and genetic resources (bio-resources) obtained
through exploration are systematically examined to unlock their latent
value and potential applications. Cutting-edge genome analysis and
innovative screening technologies drive the identification of novel
enzymes and functional capabilities unique to deep-sea organisms.
This work supports the development of application platforms based
on marine bio-resources, spanning microbial bio-manufacturing,
environmental remediation, energy conversion, and the creation of
artificial cells.

Generated with Al




Institute for Earth and Material Sciences (EMS)

Elucidating Global Material Dynamics and Resources
to Build a Sustainable Future

Natural origin of diverse materials such as minerals and energy resources exists in the marine areas surrounding
Japan. At the same time, anthropogenic materials such as microplastics also exist and pose a challenge to modern
society. The origin, composition, distribution, and environmental impact of these diverse materials still remain
enigmatic issues. To solve these challenges of Earth and materials sciences, our institution also aims to contribute
to the environmentally harmonious use of anthropogenic materials and the development of materials with low
environmental impact.

Release of Earth's internal materials through'igneous activity.
and interactions with the Earth'’s surface

and their application to materials science

Elucidation of biogeochemical dynamics in nature
and integrated understanding of the hydrosphere, geosphere, and biosphere

Focusing on naturally occurring materials (elements,
isotopes, compounds, etc.) that form the foundation of
the Earth system, we advance research and development
to solve unresolved questions regarding their origin,
composition, distribution, interactions, and the factors
driving their spatiotemporal variations. In particular, we
will conduct fundamental description of materials
science in marine and terrestrial areas, along with
multiple observations related to Earth and planetary
sciences, to understand and predict future material
dynamics. Furthermore, we will contribute to the
systematization of an integrated understanding of the
hydrosphere, geosphere, and biosphere, including the
estimation of resource distribution and environmental
impacts in collaboration with domestic and international
research communities.
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Exploration of organic/inorganic molecular groups with unknown properties
existing in nature

Elucidation of formation mechanisms
of submarine resources

and research and development

for sustainable utilization

We aim to elucidate the formation mechanisms of
submarine resources that exist in diverse compositions
and forms, including mineral resources and energy
resources. By taking advantage of JAMSTEC's
state-of-the-art technologies—such as geophysical
exploration, physical property measurements, and
various chemical analyses—we will investigate the
functions of target materials and advance research and
development, including the estimation of the distribution
of submarine resources. Furthermore, the advanced and
interdisciplinary insights and fundamental data obtained
through our research will be shared with domestic and
international research communities, contributing to 1
efforts to promote the utilization of useful material
functions and to address social issues.

Top left: Sampling of seafloor hydrothermal deposits by an ROV. Top right:
Cobealt-rich crusts on a seamount slope. Bottom left: Sediment samples for
chemical analysis. Bottom right: Manganese nodule recovered from the seafloor.

Understanding the dynamics
of environmental pollutants !
and developing low-impact materials '

Focusing on anthropogenic pollutants (such as
microplastics) that are widely found in the ocean and
impact the environment, we advance research and
development aimed at clarifying their dynamics and
environmental impacts. In parallel, we promote research
and development that contribute to addressing the
social challenge of mitigating marine pollution through
the development of novel materials with low
environmental impact. Through these efforts, we aim to
better understand the dynamics of marine pollutants and
build a more sustainable society.

Left: Microplastics collected from the marine environment
Right: Deep-sea biodegradable transparent cup and straw made of cellulose
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Research Institute for Earth and Information Sciences (REIS)

Digital Twins Connecting the “Present and Future”
of the Ocean and Earth

The establishment of “Digital Twins of the Ocean and Earth” is being promoted to facilitate future projections and
the resolution of societal challenges. This is achieved by integrating observation and analysis data with advanced
simulations to reproduce the complex Earth system—wherein the ocean, earth, life, and human activities interact—
within a digital space. Rooted in information earth science that precisely represents physical, chemical, and
biological processes, this initiative utilizes data science, mathematical science, and computational science in a
cross-disciplinary manner. The resulting insights are applied to practical cases and disseminated efficiently as
high-value-added information based on scientific evidence.

Generated with Al

Implementation of Earth
through the fusion
of reality and computation

Extreme Climate and Oce

Diverse marine and earth observation data are mapped
into digital space via simulation models and data-driven
methods to develop “Digital Twins of the Ocean and
Earth” capable of mutual interaction between real and
digital spaces. While discovering and elucidating the
interdependencies within the complex Earth system, the
institute optimizes and provides value-added information
tailored to user needs. In collaboration with various
research departments within JAMSTEC and the World
Premier International Research Center Initiative
(WPI-AIMEC), the institute enhances a suite of digital
twins, including those for marine biology and extreme
weather/oceanic phenomena. Furthermore, the Construction of Digital Twins of the Ocean and Earth contributing to the resolution
development of infrastructure for tools and data of societal challenges through the integration of observations and models
utilization is being advanced to expand these efforts as an

international network, primarily focused on Asia.

Synthesizing data into knowledge,
accelerating real-world value

We conduct research and development of data science
methodologies that leverage the vast and diverse
datasets inherent in marine-earth sciences to deepen
scientific understanding and accelerate the creation of
value-added information. Our primary focus is
systematizing and utilizing knowledge through
domain-specific multimodal generative Al, as well as

advancing prediction and analysis by integrating ™

h . DIAS %7
process-driven and data-driven approaches. Furthermore, AR Gifiuh
we promgtg transdisc.iplinary R&D anq lead the research ;ﬂ"-rﬂ . \
community in data science across a wide spectrum of = | <

LAATNWE

data, including observations and simulations. By
strengthening collaboration beyond REIS, we will
acce.lerate saentnﬁg brgakthroughs across JAMSTEC and Top: Data-driven prediction model
maximize our contribution to solving societal challenges.  Bottom: Generative Al specialized for earth sciences

Research on nonlinearity
for predictive capability

We investigate nonlinear phenomena that are ubiquitous
across the marine, earth, and life sciences by integrating
two complementary approaches: mathematical science to
identify universal principles, and computational science
to enable precise modeling. By applying mathematical
methods to diverse data sources, including observational
data, we clarify the mechanisms of spatiotemporal
interactions that govern nonlinear phenomena, while
advancing technologies for large-scale computation and
data analysis. Through interdisciplinary research, this
framework reveals hierarchical structures and multiscale
interconnections across the marine, earth, and life
sciences. Our research on nonlinearity for understanding i _
and prediction provides a foundation for digital twins and Top: Virtual earthquake event in large-scale granular simulation

data science research. Bottom: Hierarchical structure of cloud droplet clusters revealed by
large-scale data analysis
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Research Institute for Marine Technology and Engineering

Advanced marine engineering

Aiming to Enhance Japan’s Oceanographic Survey Capabilities research

through Marine Engineering Research and System,Development

We promote fundamental research and elemental technology development in marine engineering-Our goal is to

We conduct fundamental engineering research and core
technology development focused on achieving higher precision,
automation/labor-saving, higher efficiency, and miniaturization to
realize oceanographic survey and deep-sea exploration systems
capable of operating across vast areas and at extreme depths. In
particular, we promote R&D that contributes to the development
of communication and positioning network—applicable to
operation of multiple vehicles—as well as the automation of
exploration system.

build systems that efficiently explore unknown areas such as the deep sea, and systems that monitor the vast ocean

environment in a mobile, long-term, and automated manner.

Integrated system development

5 i i Technical development of marine exploration
r— siniil ‘ | and observation systems

To advance exploration capabilities at great depths, we will
strengthen Al-driven exploration and autonomous
behaviors, develop dynamics analysis technologies for
exploration systems, and advance cooperative technologies
for multiple vehicles. Furthermore, we will develop diverse
exploration functions and technical systems characterized
by high extensibility. Regarding the advancement of ocean
observation capabilities, we aim to achieve more accessible,
long-term, and high-frequency monitoring of the marine
environment.

New marine
exploration
system (image)

Development of
a continuous ocean monitoring system*

Our goal is to develop a comprehensive ocean monitoring
system for the marine environment. To address the lack of
continuous, integrated observation and analysis
technologies, we will combine automated data acquisition
with computer models to detect marine environmental
changes. Furthermore, we will use continuous acoustic
monitoring to classify sounds and analyze the movement
patterns of sound objects passing through the ocean.

Conceptual
diagram of
acoustic and
oceanographic
data acquisition
and analysis
system (image)

* These are primarily carried out under Key and Advanced Technology R&D
through Cross Community Collaboration Program (K Program) managed by the Japan Science and Technology Agency (JST).

Development of an agile
and efficient survey system*

Recognizing the agility limitation of operating survey
vehicles with traditional manned vessels due to personnel
and travel time requirements, we are developing
technologies for an agile survey system capable of being
mounted on a labor-saving transport system.

Conceptual
diagram of agile
and efficient
survey system
(image)

Development of a seasonal ocean prediction system
for ship operation*

Regarding seasonal meteorological and oceanographic
conditions that significantly impact the safe offshore opera-
tion of ships, and recognizing that conventional forecasting
technologies—including those for extreme events such as
typhoons—lack sufficient resolution and accuracy, we will
develop a system that enables high-precision, high-resolu-
tion seasonal forecasts of meteorological and
oceanographic conditions, including extreme events, by
improving the efficiency and speed of large-scale computa-
tions and effectively integrating them with observation data
for validation and assimilation.
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Wave forecast for
ship operation
(image)



Institute for Marine-Earth Exploration and Engineering (MarE3)

Facilitating Forefront of Marine Investi
Through Diverse Platforms and Operat

gation and Observation
ional Technologies

Using various platforms such as research vessels, a Manned Research Submersible, and Remotely Operated

Vehicles (ROV), we aim to maintain and improve the capability needed for investigation and observation of the

entire ocean covering 6,000 m and deeper. We also play a part in the enhancement of world-leading marine R&D

and advancement of scientific technologies.
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I Operating ocean research platforms

We practice safe, efficient, and steady operation of ocean research
platforms to foster the advancement of marine R&D. As part of such
effort, we work on continuous furtherance of platforms’ capability
and operational technology as well as measures against
deterioration. We also respond to intensification of international
maritime regulations and international trends concerning
environmental measures. Additionally, we provide all researchers
aboard our vessels and platforms with complete scientific and
technical support.

Research Vessel KAIMEI

Initiatives to maintain and improve
the capability of ocean research platforms

We continue to build Arctic Research Vessel MIRAI Il and prepare for
its upcoming operation. As for Deep Sea Cruising AUV "URASHIMA
8000,” we implement seamless shift from development to operation.
Moreover, in response to deterioration of Research Vessel
YOKOSUKA-the support mother ship of URASHIMA 8000 and
Manned Research Submersible "SHINKAI 6500,” we proceed the
planning of successor vessel and contribute to upkeep and
enhancement of Japan's proficiency of exploring hadal deep sea.

gy

Arctic Research Vessel MIRAI Il under outfitting (Photo taken in February 2026)

CGl image of the new Hadal-Deep Sea Exploration Support Vessel



Advanced Institute for Marine Ecosystem Change (WPI-AIMEC)

A World-Leading Research Center Aiming
to Elucidate the Mechanisms of

Marine Ecosystem Variability

and to Predict Future Changes

We have established five comprehensive themes, called
“Grand Challenges”, to understand and predict changes in
marine ecosystems.

Grand Challenge 1

Elucidating adaptability and vulnerability
of marine ecosystems
to physicochemical drivers

Marine ecosystems are currently facing a wide
range of physicochemical stresses, including
ocean warming, acidification, deoxygenation and
disruption to nutrient balance. We aim to elucidate
the physical, chemical, and ecological mechanisms
that govern the adaptability and vulnerability of
marine organisms across multiple biological levels.
We seek to develop new indicators that will enable
us to assess and predict the responses and
functional changes of marine ecosystems.

Grand Challenge 2

Decoding climate-ocean-ecosystem connectivity
and spatiotemporal variability

The diverse interactions between physical and ecological
processes influence the stability and dynamics of marine
ecosystems. They are key factors that shape the trajectories
of "regime shifts” in which an ecosystem transitions from a
stable and sustained state to another. By developing
integrated approaches and models that utilize detailed
observational data, we aim to reliably detect ecological
regime shifts at an early stage.

Grand Challenge 4

Resolving complexities in coastal marine ecosystems
and the impacts of human activities

The interactions between human activities and ecosystems
in coastal regions, together with oceanographic processes,
form one of the most complex systems in the world. We aim
to elucidate the transitional patterns in ecosystem structure
and function from coastal zones to the open ocean and
quantify the cumulative impacts of multiple anthropogenic
stressors on coastal ecosystems. We endeavor to
understand the dispersion and degradation processes of
materials such as microplastics, derived from human
activities, and the responsiveness and adaptability of
ecosystems to these materials.

Grand Challenge 3

Coupling of surface and twilight zone ecosystems
and the impact on biogeochemical cycles

There remains considerable uncertainty regarding the
future impact of climate change on marine ecosystems. To
address this, we aim to elucidate the interactions between
the biological pump and ocean circulation and improve the
predictability of their responses. By analyzing seasonal
variability using diverse observational platforms and
conducting ultra-high-resolution analyses of marine
particles, we will clarify how phytoplankton and
zooplankton mediate the transfer of materials and energy to
higher-level predators.

Grand Challenge 5

Promoting planetary stewardship
through projection of marine ecosystem change

To achieve advanced predictions of marine ecosystems, we
aim to develop a new Earth system model that incorporates
cutting-edge technologies and comprehensive marine
ecosystem data. Furthermore, by adopting a
transdisciplinary approach in which stakeholders participate
from the problem-identification stage and communicating
scientific insights to the broader public, we seek to
contribute to “planetary stewardship”. This includes the
protection and restoration of marine environments as well
as the development of international policies and norms that
support the achievement of the SDGs.

External Collaboration, International Cooperation,
and Public Relations

Shaping the future of the ocean through diverse partnerships

We leverage our extensive networks with governments,
universities, and private enterprises to actively drive joint
research and technical cooperation.

By sharing our latest research results and data, we
ensure our findings deliver tangible benefits to society
and accelerate the growth of the marine industry.
JAMSTEC also focuses on collaborating with local
governments to support regional initiatives, including
industry promotion and educating the next generation.

Furthermore, we are expanding our Supporting
Membership “JAMSTEC PARTNERS" program and
donation programs to invite the public to participate
directly in the future of marine science. These initiatives
foster networking and provide a platform for active
engagement in our mission.

Through co-creation with our diverse partners, we
strive to realize a sustainable global society.

JAMSTEC PARTNERS seminar

Collaborating with the world to tackle global challenges through marine science

Our aim in promoting international cooperation is to
enhance the international presence of Japan and
JAMSTEC, and to deepen our understanding of
ocean-driven global phenomena and life on Earth.

To this end, we are establishing collaborative
frameworks with marine research institutions and other
organizations around the world through joint research
projects and memoranda of cooperation. This contributes
to the advancement of marine science and technology, as
well as to the strengthening of our research and
development capabilities.

We also play an active role in international frameworks
and projects, leading research activities and discussions
while communicating our findings widely.

International workshop on Arctic Ocean observation

Deepening public awareness and understanding through
a wide range of communications

We will promote strategic public relations activities to
widely share JAMSTEC's research and development
achievements with society and deepen public awareness
and understanding.

In addition to issuing press releases on the latest
findings and providing information through multifaceted
official media, we will leverage the appeal of JAMSTEC's e s
research sites—including its facilities, equipment, and aciiom s
vessels—in our public outreach efforts. Furthermore,
through collaboration with external organizations such as
science centers, museums, aquariums, and private
companies, we will promote accessible and effective e — i v
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marine science and technology.
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Ocean STEAM Education

Peer into the ocean, and you can find the Earth system
—Bringing ocean science into the classroom

JAMSTEC is advancing ocean education through the Ocean STEAM Project—an
initiative that connects cutting-edge ocean and earth science with school education.
Drawing on scientific data, images, and video collected through JAMSTEC's
research activities, the project transforms real scientific discoveries into engaging
learning materials for students. Through a STEAM approach integrating Science,
Technology, Engineering, Arts, and Mathematics, the program promotes ocean
literacy and encourages young learners to explore global environmental
challenges. By linking scientific research with classroom learning, JAMSTEC aims to
inspire curiosity, deepen understanding of the ocean, and empower the next
generation to think about the future of Earth.
The project advances ocean education through three integrated initiatives.

¢ Developing Ocean STEAM Educational Materials

e Implementing classroom programs

e Advancing Ocean STEAM Education

Practical classroom lessons
using Ocean STEAM Educational Materials

Inspiring students, supporting teachers
—O0cean STEAM Educational Materials

Doean STEAM educational materiats | 8 0 g = i

The Ocean STEAM Educational Materials draw on JAMSTEC's
extensive research and scientific expertise to create engaging
resources for schools. Grounded in the latest scientific
knowledge, these resources promote inquiry-based learning,
encouraging students to ask questions, investigate evidence,
and develop their own ideas about the ocean.

Ocean STEAM Educational Materials

Learning with communities
—Classroom practice across Japan

Classreom Practice 7 pt
Across Japan fz“'g.; i
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Ocean STEAM lessons are being introduced i
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at model schools nationwide in partnership | g ey
with local governments and communities. Participating municipalities : il o
These initiatives demonstrate how ocean in classroom implementation £

science can be integrated into everyday classroom learning.
As teachers share their experiences and successful teaching
practices, the program continues to grow—expanding the reach
of ocean education throughout Japan.

Advancing Ocean STEAM Education
—Collaboration through the Ocean STEAM Project Promotion Consortium

# sommnnrarninan "*‘
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To support the development of ocean education, JAMSTEC established the Ocean STEAM Project
Promotion Consortium. The consortium brings together educators, researchers, and practitioners.
Members collaborate on:

e Research on STEAM education theory

e Teacher training and professional development

¢ Innovative approaches to classroom learning
Insights from these collaborations are incorporated into the ongoing development of the Ocean
STEAM Project.

Ocean STEAM Education
Handbook

—Connecting science, education, and society

JAMSTEC is working to extend ocean learning beyond schools and into society.
Key initiatives include:
e Publishing the "Ocean STEAM Education Handbook,” which provides practical guidance for teachers implementing
ocean-focused lessons

e Partnering with social education institutions and community learning centers to expand opportunities for education

JAMSTEC at a Glance

I Budgeted amount asofapri 7,202 I Number of staff asofapii1, 2026

Shipbuilding  Research and Development Support staff Researchers

3.0 5.7 194 337

Commissioned research

3.5 —l

Maintenance and
operation of business
infrastructure

50—

Total

954 people

Total
38.1 bitlion yen

Administrative staff

15—

Crew
50

Business collaboration
and utilization of results

Operation and utilization of R&D infrastructure
20.4 Engineers  Research Technician
The total doesn’t necessarily match due to rounding. 1 52 56

| Locations

Mutsu Institute
for Oceanography (MIO)

690 Kitasekine, Sekine, Mutsu,
Aomori, 035-0022, Japan
Phone: +81-175-25-3811

Yokosuka Headquarters Yokohama Institute
2-15, Natsushima-cho,
Yokosuka, Kanagawa,
237-0061, Japan

Phone: +81-46-866-3811

for Earth Sciences (YES)

3173-25, Showa-machi, Kanazawa-ku,
Yokohama, Kanagawa, 236-0001, Japan
Phone: +81-45-778-3811

Global Oceanographic
Data Center (GODAC) s ;
224-3 Aza-Toyohara, T°ky° Office

Nago, Okinawa, Fukokuseimei Bld. 23F
905-2172, Japan 2-2-2 Uchisaiwaicho,

Phone: +81-980-50-0111 / Chiyoda-ku, Tokyo,

100-0011, Japan

Phone: +81-3-5157-3900
Kochi Institute
for Core Sample Research
(KOCHI)

on Monobe campus of
Kochi University

200 Monobe Otsu, Nankoku, Kochi,

783-8502, Japan
o Phone: +81-88-864-6705

19



Research Facilities

| Research Vessels | Deep Sea Research Vehicles

Deep-sea Scientific Drilling Vessel Support Vessel Research Vessel Autonomous Underwater Vehicle Autonomous Underwater Vehicle Remotely Operated Vehicle
CHIKYU YOKOSUKA KAIMEI URASHIMA 8000 JINBEI KAIKO

Length: 210.0 m Length: 105.2 m Length: 100.5m Maximum operating depth: 8,000 m Maximum operating depth: 3,000 m Maximum operating depth: 4,500 m
Gross tonnage: 56,752 tons Gross tonnage: 4,439 tons Gross tonnage: 5,747 tons Cruising distance: More than 200 km Length: 40m Length: 3.0m
Accommodation: 200 Accommodation: 60 Accommodation: 65 Length: 10.7 m Weightin air: 1.7 tons Weightin air: 4.8 tons

Built: 2005 Built: 1990 Built: 2016 Weight in air: 7.0 tons

Remotely Operated Vehicle HYPER-DOLPHIN

Maximum operating depth: 4,500 m
Length: 3.0m
Weight in air: 4.3 tons

https://www.jamstec.go.jp/
mare3/e/ships/deep_sea/

Research Vessel Research Vessel Manned Research Submersible

SHINSEI MARU HAKUHO MARU SHINKAI 6500

Length: 66.0m Length: 100.0 m Maximum operating depth: 6,500 m Large-scale Shared ComPUtlng
Gross tonnage: 1,635 tons Gross tonnage: 4,073 tons Crew: 3 and Data Infrastructure
Accommodation: 43 Accommodation: 89 Length: 9.7m

Built: 2013 Built: 1989 Weight in air: 26.7 tons

Earth Simulator (ES4)

The Earth Simulator is a supercomputer that serves as the
core of the research and development environment for
. marine-earth science. Following its radeto a
Arctic Research Vessel MIRAI I ' . OWINg 1S Upgra ,
fourth-generation system in March 2021, its computational
performance has been enhanced to approximately 15 times

Length: 128.0 m its previous capacity. In addition to the Earth Simulator, the

Gross tonnage: 13,000 tons institute maintains other large-scale shared computer

Ice-breaking capacity:  Capable of continuously breaking 1.2 m of flat, systems, overseeing their operation, maintenance, system
one-year ice at a speed of 3.0 knots provision, and technical user support. Furthermore, the

Ice Class: Polar Class 4 (capable of navigating year-round institute is advancing the development of software
operation in thick first-year ice, infrastructure to provide and disseminate diverse research
which may include old ice inclusions) data from both within and outside JAMSTEC—including

Accommodation: 97 simulation and shipboard observation data—while ensuring

Completion: December 2026 (planned) the stable and efficient operation of this data infrastructure.




