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Major Scientific Contributions:
Theoretical study of crustal deformation due to faulting; mathematical formulation of deformation fields due to a dislocation source in an elastic-viscoelatic multi-layered medium.

Theory of geophysical data inversion and its application; development of the inversion methods using ABIC to estimate coseismic fault slip distribution, interseismic slip motion on plate interfaces, and hypocenter location.

Theoretical study on long-term crustal deformation at subduction zones; unified understanding of cyclic crustal movement, steady uplift of marine terraces, and evolution of the island arc-trench system by a plate subduction model based on elastic dislocation theory.

Theoretical and Computational study of earthquake generation; theoretical derivation of the slip- and time-dependent constitutive laws by integrating the effects of microscopic interactions between fractal fault surfaces, quantitative description of tectonic loading driven by relative plate motion, and development of 3D physics-based simulation models for earthquake generation cycles at plate boundaries.
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