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In many engineering applications model reduction techniques are frequently incorporated
to compute, with a reasonable level of precision, the solution of partial differential equa-
tions in a constrained time and with a contained computational burden. In particular, our
interest is for Hierarchical Model (HiMod) Reduction techniques [2]. HiMod downscales
phenomena characterized by a preferential direction of flow (e.g., in the modelling of the
blood flow in arteries or of the water flow in a channel network) by performing essentially
a diverse numerical approximation of the axial and of the transverse components of the
dynamics. The former is discretized via classical finite elements (or via an IsoGeomet-
ric Analysis, aka HIGAMod [3]), the latter by spectral methods. The method showed a
significant improvement in reducing the computational power and simulation time, while
giving enough information to analyze the problem at hand.

In this communication, we focus on the parametric generalization of HiMod, setting the
so-called HiPOD formulation which merges the computational benefits of HiMod with
the ones typical of a Proper Orthogonal Decomposition (POD) [1]. In particular, we
will refer either to linear and nonlinear problems by setting ad-hoc procedures for both
the cases. The results so far obtained, although preliminary, are very promising. Thus,
after introducing the basic HiMod framework, we will focus on the HiPOD approach by
verifying the corresponding performances on some benchmark configurations.
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