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Data assimilation aims at producing an optimal estimatdefstate of the dy-
namical system one is interested in by combining two souot@sformation:
physical laws (in the form of a numerical model) and obseovgt A manda-
tory step during the development of a data assimilation éw@ark involves a
validation phase using synthetic data. In this well-cdilgtbenvironment, the
true dynamical trajectory of the system is known (it resfriden the integration
of the numerical model), and it is used to generate syntbeservations. Those
are subsequently used to assess the efficacy, and to hightigsible shortcom-
Ings, of the chosen methodology.

Data assimilation has recently come to the fore in geoma&mee.g. Fournier
et al., 2010), a surge motivated by our increased ability dseove the geo-
magnetic field (thanks to dedicated satellite missionsgl, laynthe concurrent
progress in the numerical description of core dynamics. nOpeestions are
related to the type of physical models one should resortnd,ta the choice
of a suitable algorithm, able to integrate the highly hegereeous geomagnetic
record at our disposal, and to deal with the non-lineardigle problem at hand
(e.g. Aubert & Fournier, 2011; Fournier et al., 2011).

We plan to construct a database of synthetic observatioasag reproducing
the heterogeneity of the geomagnetic record; we aim at ulisgdatabase to
perform twin and fraternal experiments for algorithmicifreation. We have
Integrated a high resolution numerical dynamo simulatimhselected a portion
of the dynamical trajectory spanning@, 000 years. We report today on the dy
namical properties of this simulation and outline plansdonayate the associate:
millenial database.
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A snapshot of the radial component of the field generated égithulation at the surface of the shell,

displayed for various truncations (from top to bottom, fdeftto right: I = 3, 8, 13 and24).

Following the implementation of Dormy et al. (1998); Aubettal. (2008), we
solve for the conservation of mass, momentum, and energy cauinaecting
Boussinesq fluid in rapid rotation, in addition to the indotequation. We
use the codensity formalism of Braginsky & Roberts (1995).
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Boundary conditions: flow: no-slip; field: insulating bowamg condition at
ICB and CMB; codensityF; (F,) imposed at ICB (CMB).

Thermo-chemical driving’; = F,lfFo — 75%
nput parameters
E=10"° Pr=1, Pm=04, Ra= ;227 = 600,000
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¢, Flow exhibits fair amount of-invariance (seé ) 30000 :
Number meaning  value CMB field is remarkably Earth-like (segio. 1), according to Christensen et al. :50000__ — e - ey
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An overview of the dynamical properties of the simulatiofot®are normalized( - ) : azimuthal average.
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Top: bulk kinetic and magnetic spectra (dimensionless).
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Bottom: Mauersberger-Lowes spectra (dimensionless).

We will construct both a homogeneous and a heterogeneoamgathe latter
based on the temporal and spatial distribution shownan 5, after the compila-
tion of Donadini et al. (2009); Korte & Constable (2011).

\Archeomagnetic andSedimentary data over the past 12000 years
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Spatial (left) and temporal (right) distribution of obsations to be used for the construction of the

synthetic Holocene dataset.

space. Adapted from Christensen (2011), based on Chrestezisal. (2010)
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What Is next:
¢, the construction of the Holocene database
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the construction of a historical database ba ;ec
on a subset of the trajectory described here

the calculation of a satellite database relying on
a high-resolution simulation allowing for fa: t
waves (Gillet et al., 2010b, 2011)

the use of these nested databases to validat: ot
assimilation tools based either on 3D-dynar 0,
or quasi-geostrophic, forward models
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¢, the diffusion of these databases via a dedic: tec
www portal
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