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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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Fig. 1 Drilling site of geothermal field

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. However, given the 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 (social license to operate
(SLO)). In addition to conventional geothermal resources, accessing
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 SGRs 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.

Human resources development and
industry-academia collaboration for
supercritical geothermal development

Estimations of power generation amount and drilling potential have
been carried out in promising areas for supercritical geothermal power
generation as a NEDO project. Whereas the supercritical geothermal
system is expected to provide a large supply of electricity with very low
CO; emissions, the scientific knowledge and technology required for its
development are far beyond the conventional scope as the heat source is
under high temperature and pressure. Thus, it is essential to train

Fig. 2 Field survey in West Mongolia
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personnel with higher levels of expertise. To achieve this objective, on-
demand lectures and onsite practical training were conducted with the
aim of systematically teaching the fundamentals and applications of
supercritical geothermal systems. In addition, seminars and symposia
were organized together with industry, academia, and government
officials to promote human exchange and to provide explanations and
educational activities on supercritical geothermal energy.

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
a wide 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, and so on. Understanding fluid
and rock properties is important to provide a comprehensive fluid flow
model from the lower to the shallow crust. Our lab provides a
representative base of water—rock interactions.

Research Topics in 2024

* Analysis of social acceptance of geothermal energy

* 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

* Rock fragilization by decompression fracturing under hydrothermal
conditions

* Development of traceability for metal resources and minerals

Field Survey

* Geothermal exploration (El Salvador)
* Field survey of geothermal resources (Mongolia)
* Survey of tsunami deposits along the Noto Peninsula coast
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Fig. 3 Effect of rapid decompression fracturing on the physical
properties of granites (Sueyoshi et al., 2025, under review).
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