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Data assimilation schemes used in Numerical We&hediction have mainly relied on
Gaussian Statistical Models. It is well known thmam-linearities in the forecast model will
produce non-Gaussian probability density functiesh that this assumption is questionable.
Because the state and observation spaces havéavgeydimension, estimation of second order
moments is already difficult, and estimating th# §tate probability density function or higher
order moments is still an open area of research.

Measuring the deviation from Gaussianity producedtire non-linear model in a
Gaussian-based assimilation cycle requires obgxtiveasures or statistical tests [3]. The goal of
this presentation is to describe the applicationsiofiple statistical tests on an ensemble of
variational assimilations. In such an ensemble,heamember consists in a cycled, four
dimensional data assimilation (4D-Var), with as$atnon of perturbed observations [2]. Such an
ensemble is used to estimate background error ieoveaas. Multiplicative inflation that insures
that the short-range ensemble spread matchesréwafl skill. The size of the ensemble has been
extended to 90 members and the ensemble has beesven 10 days over a HyMeX period
dedicated to the study of high impact weather tiveMediterranean [5].

Sample values of analysis and forecast errorslifeaeables and grid points are given to
standard tests of Gaussianity, such as D'Agostaiizs[4] and Anderson-Darling [1] tests. Small
samples almost always pass a normality test. Ndgmtakts have little power to tell whether or
not a small sample of data comes from a Gaussisimitdition. With large samples, minor
deviations from normality may be flagged as stiatidiy significant (physical bounds on
variables...). Thus, a hundred members is a typitad where those tests can indicate likely
deviation from Gaussianity with enough power. Wdl @escribe those local deviations from
Gaussianity as a function of the variables considlethe vertical levels, and the analysis-forecast
cycle.
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