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Governing energy strategies and the diffusion
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As tackling the ever-increasing climate change and energy crises becomes a critical and urgent call, our group strives to conduct various research

combining natural and social sciences on geothermal and hydrogen energy, seismic events and fracturing mechanisms, resource security, and carbon

emission reduction. We expect these meaningful research and essential developments to serve a carbon-neutral society for long-term sustainability.
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Geothermal energy and society

Geothermal energy is an accessible and renewable resource globally.
Our research team studies not only conventional geothermal systems but
also future and potential systems. Accessing supercritical geothermal
reservoirs (SGRs) is currently an expanding and critical research field of
geothermal development for power generation. We study granite
porphyry systems as the natural analogues for SGR and investigate
brecciation textures to reveal the fluid evolution of the magmatic-
hydrothermal system, which helps explore more potential energy. These
studies provide novel insights into the earthquake and fluid relationship.

However, given abundant geothermal resources, the development of
geothermal power plants and local geothermal energy initiatives in
Japan still stagnates due to social issues such as opposition from relevant
stakeholders. To solve these problems, we analyze social acceptance
(SLO, Social License to Operate).

Fluid-related geological processes
and disaster science

Aqueous fluid flow in the subduction zone plays an essential role in
crustal deformation, ore formation, energy transfer in geothermal
systems, and earthquake triggering. Our group’s research interests cover
awide range of interconnected geological topics: hydrothermal fracturing
and brecciation mechanisms, fluid flux estimations from rock samples
and approximating seismic magnitudes, rare-earth mineralization from
hot springs water, etc. Understanding fluid and rock properties is
important to provide a comprehensive fluid flow model from the lower to
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the shallow crust. Our lab provides a representative base of water—rock
interactions. We are also interested in disaster prevention, such as
identifying historical tsunami deposits using big-data analysis.

International outreach activity

In August 2023, we hosted the Water—Rock Interaction International
Conference, which brought together 400 participants from across the
globe. This event served as a powerful platform to showcase Tohoku
University as a leading and innovative center for water—rock interaction
studies.

By organizing this conference, we facilitated the exchange of knowledge
and ideas among international experts. The diverse participation
reflected the global significance of our work and solidified Tohoku
University’s position as a hub for cutting-edge studies in this field.

This successful initiative not only broadened our network but also
enhanced the university’s international visibility.

Research Topics in 2023

* Analysis of social acceptance of geothermal energy

* Al for identifying historical tsunami deposits

* Geothermal energy system in the subduction zone and
supercritical geothermal energy

* Construction of seismic activity model by a flux analysis
of the rock—fluid reaction zone

* CCUS using industrial waste and recyclable chelating agents

* Rock fragilization by decompression fracturing under
hydrothermal conditions

* Development of traceability for metal resources and minerals

Field Survey

* Volcanic activity (Zao active volcano)

* Geothermal exploration (El Salvador, Sengan area)

* Historical tsunami deposits (coastline of Pacific Ocean)
* Social survey for analysis of SLO of geothermal energy
(Akita Aomori Prefecture)

Fig. 1 Supercritical geothermal reservoir field survey to Semboku, Akita.

Fig. 2 Location of the Central Asian Orogenic Belt (Sengor et al. 1993) and
tectonostratigraphic terrane map of western (Bayarbold, M., et al., 2023).

Fig. 3 WRI and AIGC international conference at Sendai.

Fig. 4 WRI international conference field survey to the Zao volcano.
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