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ROMs and OFCP(µµµ)s for Environmental Sciences

Motivations
• OFCP(µµµ) are a useful mathematical model since they are suited for
data assimilation, inverse problems, as well as uncertainty
quantification and parameter estimation problems.
They have a drawback: they are very demanding.

• Reduced Order Methods (ROMs) are fast and reliable tools in
order to solve those problems in a low-dimentional framework.

Methodology
In order to manage the OFCP(µµµ):
• we cast it into a saddle-point structure,
• solved by a Partitioned POD-Galerkin approach,
• with aggregated space and relying on affinity assumption.
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ROMs applied to a Loss of Pollutant in the Gulf of Trieste

Results of the simulated loss of pollutant in the Gulf of Trieste.
Data: collected in loco.

(a) Satellite image: Gulf
of Trieste.

(b) Convergence error: FE
vs ROMs.

(c) Uncontrolled concentration. (d) Controlled concentration (ROMs).

2/ 4 M. Strazzullo, F. Ballarin, R. Mosetti and G. Rozza ROMs for Environmental Marine Problems by OFCP



ROMs applied to a Solution Tracking on the North Atlantic Ocean

Results of the solution tracking of North Atlantic Ocean current.
Data: collected in loco and from simulation.

(e) Satellite image and
mesh: Florida peninsula.

(f) Convergence error: FE
vs ROMs.

(g) FE Stream-function. (h) RB Stream-function.
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