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Stochastic Approach for Obtaining Seismic Wave Paths in Random Heterogeneous Media

Masatoshi MIYAZAWA

Synopsis

A stochastic approach is proposed for obtaining two-point seismic wave paths in a three-dimensional random
heterogeneous media, by deriving and solving analytical equations and showing some numerical examples. For cases
where the media include random heterogeneities characterized by statistic functions, we cannot deterministically
obtain seismic wave paths, but stochastically we define a stochastic tube around a reference ray. The stochastic tube
connects a source point and an observation station, consists of wave paths of the same type as the reference ray, and
represents the probabilistic multiple paths. We derive and analytically solve a stochastic differential equation to
represent the stochastic tube. The stochastic tube, thus obtained, indicates a probability density function of the seismic
wave paths. The stochastic tubes for first arrival P-wave paths in three-dimensional random heterogeneous media are
numerically calculated to illustrate a few examples using stochastic calculus.
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