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For many real-life spatio-temporal processes, such as surface quality degradation, air
pollution, etc., the space-time covariance structure is so complex that can hardly be specified
or envisioned directly. Fortunately, the underlying physical mechanism usually provides
valuable insights into the statistical modeling. In this talk, we propose a statistical modeling
approach for spatio-temporal data motivated by physical processes, which are typically given
by Partial Differential Equations. In particular, we express the quantity of interest at any
spatial location and time as an additive superposition of two stochastic components: a spatial
generation process, and a spatio-temporal propagation process. This approach naturally
establishes a non-stationary random field with a space-time non-separable and anisotropic
covariance structure. We also show the connection, under special conditions, between the
proposed statistical model and generic scalar transport process. Some applications of the
proposed approach are provided, including the modeling of spatio-temporal degradation data
and urban air quality data.
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primarily in the applications of statistical and data analytics methods in solving real-world problems in broad areas such as
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