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Abstract

Marco Berardi

A new data assimilation technique based on ensemble Kalman filter and Brownian bridges: an
application to Richards’ equation

joint work with Andrea Andrisani, Luciano Lopez e Michele Vurro

Data assimilation is a growing research field which aims to incorporate observations into a dynamical
model in order to improve the modelling of an evolutionary process, usually described by a
differential system. Typically, data assimilation serves two different goals: to better estimate the
states of the system or to retrieve model parameters of the system itself.

Here, an original data assimilation procedure stemming from the ensemble Kalman filter is used just
to correct the system states between one observation and the following one. This means that we
include the uncertainty on the parameters in the general expression of model error.

Such a technique will be effective if few observations of a dynamical system are available and

a large model error occurs. The idea is to acquire a fine grid of synthetic observations in two steps:

1) first we interpolate the real observations with suitable polynomial curves;

2) then we estimate the relative measurement errors by means of Brownian bridges.

This technique has been tested on the Richards’ equation, which governs the water flow in
unsaturated soils, where a large model error has been introduced by solving the Richards’ equation
by means of an explicit numerical scheme. The application of this technique to some synthetic
experiments has shown improvements with respect to the classical ensemble Kalman filter, in
particular for problems with a large model error.

This result has been recently published here
http://www.sciencedirect.com/science/article/pii/S0010465516302132 .
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