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High-resolution mapping of the upper mantle discontinuities with Bayesian
inferences
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We developed and applied a method for estimating anisotropic S-wave speed
structures and discontinuities in the upper mantle beneath a seismic station using a nonlinear
inversion based on Bayesian inferences, jointly using phase velocities of multimode surface waves
(useful for recovering 3-D S-wave speed structure), and body wave receiver functions (useful for
detecting seismic discontinuities). The method was applied to a large number of stations in
Australia, where large amounts of high-quality seismic waveform data are available, and we
demonstrated its effectiveness in estimating the spatial distribution of major discontinuities such
as the Moho and the Lithosphere-Asthenosphere Boundary. We also performed surface wave tomography
using a large number of observed seismic records in continental regions, including North America and

eastern Eurasia, and constructed detailed 3-D S-wave velocity models for each region.
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