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High-resolution precipitation reanalysis over France through offline data assimilation in a downscaled ensemble meteorological reconstruction

Keywords: 

This study considers an "offline" data assimilation method using the Ensemble Kalman Filter to build a precipitation reanalysis over France. The method is here applied for reconstructing the 2009-2012 period, using past observation density of 1871, 1900 and 1950. The methodology allows taking two main features of precipitation into account: (1) an anisotropic localization matrix based on the climatological background information, (2) a Gaussian transformation applied to daily precipitation. Results show a reduced error and a reduced uncertainty compared to background reconstructions, even with few observations, thus demonstrating the added value of data assimilation.

Research question

How to produce a 150-year high-resolution precipitation reanalysis over France ?

→ Through data assimilation of observations of precipitation into with available downscaled ensemble

• Gaussian transformation [START_REF] Lien | Effective assimilation of global precipitation: Simulation experiments[END_REF] Example of localization for the case study cell (black square) during the extreme event of 3 november 2011.

• Construction of localization matrix based on spatial correlation of SCOPE Climate over the period
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• Localization: Without: error of the reanalysis higher than for the background With: error of the reanalysis lower than for the background

• Anamorphosis: overall improvement with anamorphosis

• Localization / Anamorphosis: Improvement strongly dependent on the density Precipitation over France for the 3 november 2011: member #3 of background and reanalysis together with Safran as reference

• High values (South-East) / small precipitation (West) well reproduced

• Smoother small-scale pattern than Safran Future work

• reanalysis of the full 1871-2012 period for both temperature and precipitation

• Hydrological modeling over France for the 1871-2012 period using the meteorological reanalysis produced for improving current hydrological reconstructions SCOPE Hydro [START_REF] Caillouet | Ensemble reconstruction of spatio-temporal extreme low-flow events in France since 1871[END_REF] 

  defined on each cell with SCOPE Climate using 1958-2008 period as reference • Allows a more Gaussian distribution except for non-null precipitation Methods Localization of background error covariance matrix

  Stations used for simulating different densities and stations used for validation. The red square highlights the case study cell.•Daily reanalysis over the 2009-2012 period • Density simulated as of 1871, 1900 and 1950 / A set of 783 stations is used for validation • Validation using the Continuous Ranked Probability Score (CRPS) between each perturbed observation and the corresponding grid cell value from SCOPE Climate / the reanalysis (1) Results: added value of localization & anamorphosis

( 2 )

 2 Results: extreme event of November 2011• Intense rainfall event that led to 14 casualties in the South of France[START_REF] Munichre | Natural catastrophes 2011. Analyses, assessments, positions[END_REF] series for the case study cell during the extreme event of November 2011.• Reduction of uncertainty / Improves autocorrelation and coherence between members• Improvement strongly dependent on the