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English Abstract

Recent advances in Earth sciences have increasingly focused on integrating diverse
observational data, physical models, and artificial intelligence (AI) and machine
learning to better understand and predict complex processes occurring within and
on the surface of the Earth. We have been developing data-driven and inverse
modeling approaches for various geoscientific problems, including the estimation of
subsurface material properties and fluid distributions from geophysical observations,
tephra identification and stratigraphic correlation using geochemical data, and the
prediction of pumice drift based on ocean current data and numerical simulations.
In this presentation, we will introduce these research examples and their underlying
methodologies. We will also discuss our vision and future perspectives for developing
a "Digital Twin of Marine Volcanoes" that integrates observations, physical models,
data assimilation, and Al to achieve a comprehensive understanding and prediction
of interconnected volcanic processes, ranging from deep subsurface magma and fluid
migration to volcanic eruptions and the subsequent oceanic transport of erupted
materials.
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