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ABSTRACT
Uncertainty Qualification (UQ) tasks relies on repeated runs of a computationally expensive
simulation codes. The number of required runs grows exponentially with the number of
uncertain model parameters in what is known as the curse of dimensionality. One technique to
address the high computational demands of UQ tasks is to replace the high fidelity full
physics model with an approximate Reduced Order Model (ROM). The process of
constructing reduced order models relies on learning the full physics system behaviour using
a representative set of high fidelity runs [2] and/or using a simplified physical model retaining
the key physical interactions within the system [1].
In this mini-symposium recent advances in uncertainty quantification, optimal control and
robust optimisation using reduced order models will be discussed. This includes various
model reduction techniques including: (a) projection based methods (e.g. proper orthogonal
decomposition, greedy reduced basis, discrete empirical interpolation), (b) data-driven
methods utilising response surface approaches (e.g. polynomial chaos expansion, machine
learning) and (c) reduced physics and system identification methods. Topics of interests also
include: error estimation for reduced order models, sparse representation, nonlinearity
parametrization, optimal basis functions/snapshots extraction, localization techniques and
model cross-validation methods. Additionally, the different uses of ROMs in subsurface flow
problems are of interest including: uncertainty quantification, optimal control and robust
design using gradient based methods, Bayesian statistics, and multi-level/multi-fidelity
Markov chain Monte-Carlo approaches.
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