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In this presentation I will present two studies recently undertaken by our group in an effort to bring the benefits
of data assimilation to the study of Earth’s magnetic field and the dynamics of its liquid iron core, where the
geodynamo operates. In a first part I will focus on the geomagnetic inverse problem, which attempts to recover
the fluid flow in the core from the temporal variation of the magnetic field (known as the secular variation).
Geomagnetic data can be downward continued from the surface of the Earth down to the core-mantle boundary,
but not further below, since the core is an electrical conductor. Historically, solutions to the geomagnetic inverse
problem in such a sparsely observed system were thus found only for flow immediately below the core mantle
boundary. We have recently shown that combining a numerical model of the geodynamo together with magnetic
observations, through the use of Kalman filtering, now allows to present solutions for flow throughout the core.
In a second part, I will present synthetic tests of sequential geomagnetic data assimilation aiming at evaluating
the range at which the future of the geodynamo can be predicted, and our corresponding prospects to refine the
current geomagnetic predictions.
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