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PROJECT AIM

Large scale numerical models are often used for prediction problems. These

models however are however far from perfect. The model predictions can be

improved by assimilating measurements into the model using a Kalman filter. A

serious problem with this approach is that the standard filter algorithm imposes a

very large burden on the computer. In order to obtain a computationally efficient

filter, simplifications have to be introduced. Model reduction is a corner stone in

developing sub-optimal scheme's. In this project new sub optimal algorithms to

solve large scale Kalman filtering problems are developed: The Reduced Rank

SQuare Root (RRSQRT) algorithm, the Partially Orthogonal Ensemble Kalman filter

(POEnKF) and a number of variants. Both theoretical aspects (convergence

theorem) as well as a number of practical applications (tidal flow prediction in

coastal waters, air pollution prediction problems and reservoir engineering).

PROGRESS
We have applied the various new filter algorithms in the large scale

atmospheric-chemistry transport model EUROS of RIVM to reconstruct the

Ozone distribution in the atmosphere. We also developed a model reduction

methodology for large scale numerical groundwater flow models in corporation

with TNO. A new PhD project "Smart Wells" in corporation with the faculty CiTG,

MIT and Shell has started. In this PhD project we will develop and apply model

reduction and filtering techniques for assimilating data into multi-phase flow

models in order to solve reservoir engineering problems.
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