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Accounting for system-parameter and model uncertainties in computational models is a key ingredient of
predictive science and engineering. In this talk, we focus on the modeling and simulation of spatially varying
properties in both linear and nonlinear frameworks. Stochastic models for non-Gaussian matrix-valued ran-
dom fields are first introduced. These representations are typically used to define tensor-valued coefficients 
in elliptic stochastic partial differential operators. The main theoretical concepts and tools are illustrated, 
throughout this part, by considering the modeling of tensors fluctuating over curved geometries. Two appli-
cations are
presented. The first example is concerned with the modeling of random interphases for nano-composites and
involves a coupling between large-scale atomistic computations and a multiscale continuum formulation. The
second application is focused on stochastic modeling for brittle fracture, using a phase-eld approach. We then 
address the probabilistic modeling of isotropic and anisotropic strain energy functions in nonlinear elasticity.
Here, the proposed framework is exemplified by considering the modeling of soft biological tissues and en-
gineered composite laminates.
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