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Studies in the utilization of safe and secure geothermal energy and the earth crust
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The Environmental Risk Assessment (AIST Collaborative Laboratory) is operated by researchers of the National Institute of Advanced Industrial

Science and Technology (AIST), affiliated with the Research Institute for Geo-Resources and Environment (GREEN), Geological Survey of Japan

(GSJ), in Tsukuba, Ibaraki, as well as the Renewable Energy Advanced Research Center (READ) in Koriyama, Fukushima. These researchers are

engaged in both educational and research activities. Currently, the laboratory collaborates with faculty members and students from the Department

of Environmental Studies for Advanced Society and the Department of Frontier Sciences for Advanced Environment. With the goal of promoting safe

and secure geothermal development and the Earth’s crust utilization, we pursue an integrated approach spanning from fundamental research to

applied studies.
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Fig. 1 Seismic reflectors originating from a possible supercritical
geothermal reservoir within the Kakkonda granite.

Research on supercritical geothermal
power generation

We have worked with domestic and international researchers to explore
supercritical geothermal systems. Since fiscal year 2021, a three-year
project commissioned by NEDO has focused on detailed evaluations of
promising sites in Japan and on developing specifications for exploratory
wells. Through well drilling and testing in the late 2020s, the project is
intended to demonstrate the existence of supercritical geothermal
resources.

Looking ahead, commercial power generation by 2040, followed by
nationwide deployment by 2050 will contribute to decarbonization and
energy security.

Microseismic and magneto-telluric
monitoring of geothermal reservoirs

Since 2015, this laboratory has carried out reservoir monitoring and
subsurface structural evaluation through micro-seismic monitoring at
multiple geothermal fields in Japan, including Okuaizu in Fukushima
and Kakkonda in Iwate. Our research includes identifying high-

Fig. 2 Macroscopic fluid pathways in a geothermal
reservoir identified by seismic wave tomography
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Fig. 3 Magnetotelluric (MT) survey conducted
in a mountainous area

Society of Japan

Fig. 4 Student presentation (Naoki Aoyagi, D2)
at the annual meeting of the Geothermal Research

permeability zones using high-resolution seismic tomography,
developing deep-learning-based methods for seismic arrival time
detection, and evaluating injection effects based on statistical
seismology. We are also pursuing advanced reservoir characterization
using natural electromagnetic signals and next-generation geothermal
evaluation methods based on machine learning.

Research on the promotion of CO. geological
storage/CO:; fixation by mineral matter through the
utilization of the biodegradable chelating agent

In collaboration with the Laboratory for Resources and Energy Security
(Watanabe lab.), for the purpose of promotion of CO, geological storage/
CO; fixation by mineral matter on the basis of the results of laboratory
experiments, we are developing the numerical analysis model for the
dissolution behavior of mineral components through the utilization of
biodegradable chelating agent.

Technological support of local industries

Under a commissioned project from F-REI, we support the practical
application of technological seeds held by companies in disaster-affected
regions by the 2011 earthquake and tsunami.

Contributions to international society
and collaboration with other organizations

e International contributions

Okamoto: Invited lectures at workshops organized by Academia Sinica
(Taiwan) and the organization of joint sessions at the upcoming JpGU
meeting.

e Social contributions
Okamoto: Service as a committee member of the Society of Exploration
Geophysicists of Japan and of the Geothermal Research Society of Japan.

e Collaboration with other organizations

Okamoto: Organization of seminars at exhibitions hosted by Fukushima
Prefecture, cooperation in special exhibitions with Koriyama City, and
collaborative research with other universities and private companies.

Fig. 5 Best Paper Award of the Society of
Exploration Geophysicists of Japan awarded to
Assoc. Prof. Okamoto
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