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Security and risk management for resources and energy development as
well as statistical information studies based on earth science.
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Security and safety measures in the process of resources and energy development are essential to maintain
sustainability and risk mitigation in industrial society. Various research approaches have been undertaken for both
aspects of environment and energy utilization. In this laboratory the original concept of coupling development and
environment has been adopted for completing sustainable development of industries. The integration of environmental
sciences necessary for the methodologies of risk assessment, particularly for the environmental pollutions and
hazardous chemicals, is quite important to discuss on the environmental risk management and the risk communication.
In addition the implementation of environmental management for water, soil and sediments has been the main
target for developing the framework of risk governance, which enables to complete the transparent risk
communication within any stakeholders. In this laboratory we study statistical methodologies including Bayesian
estimation and sparse modeling, and practical applications in the field of earth sciences, especially for tsunami
deposits and rock formation. After the 2011 earthquake and tsunami disaster, we focus on geological risk management
of tsunami deposits and wastes, as well as contaminated soils by radioactive substances.
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We have developed the geo-informatics system and
subsoil databases with risk maps for heavy metals in
regional scale, based on the accumulation of various
kinds of geological and environmental survey. The geo-
environment risk assessment system, one of the
outcomes of our research, can be utilized for the
improvement of contamination due to heavy metals and
toxic chemicals in soil, using the geo-environment
information data.

After the earthquake and tsunami disaster, we focus
on the reconstruction activities, such as geochemical

and biological survey for tsunami deposits and disaster
solid waste management in Tohoku district. By the result
of risk analysis of tsunami deposits, research paper
award was obtained from Civil Engineering Society of
Japan. These outcomes of research can also be utilized
to environmental problems, such as ecological risk
assessment, enhanced production of resources, and land
use policy in industrial society.

In addition, we have launched a big research project
"Sparse Modeling", which aims to create a new field of
data-driven science, since 2013 (Grant-in Aid for
Scientific Research on Innovative Areas) . By
collaboration with information scientists, we have already
developed several innovative methods for environmental
analysis, including geochemical discrimination of
tsunami deposits.

Fig.1 Geochemical features of tsunami deposits at coastal areas in northeastern Japan. (Right: Correlation of arsenic and pH, Left:

Correlation of arsenic and iron)

Fig.3 Geochemical discrimination of tsunami deposits
using sparse modeling. (Red: tsunami deposits, Blue:

Fig.2 Results of risk assessment for heavy metals in tsunami deposits. (Right: risk distribution of arsenic  non-tsunami sediments)

elution, Left: risk distribution of lead elution)
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