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Abstract :

The use of the chemistry transport models to assess the state of the atmosphere can be strengthened using data assimilation. The first part of the presentation concerns the performance of several sequential data assimilation techniques applied to two simplified cases. The ensemble-based methods include the standard Ensemble Kalman Filter (EnKF) [2] that is based on the representation of the probability density of the state estimate by a finite number of randomly generated system states. To eliminate the additional sampling errors introduced by using perturbed observations in the EnKF analysis step, a number of Ensemble Square Root Filters (ESRF) have been proposed (see [4] for an overview). Secondly, this study considers the introduction of errors due to sampling of system noise. A method for handling the model error in a manner similar to the ESRF analysis is proposed. This method based on earlier work by [5] and the Reduced Rank Square Root (RRSQRT) algorithm is shown to perform quite well for the two examples in this study. The last part of the presentation focuses on simultaneous assimilation of sulphate and its precursor gas sulphur dioxide into the regional chemistry transport model LOTOS-EUROS [3] using an ensemble Kalman filter. The process of going from a single component setup for SO2 or SO4 to an experiment in which both components are assimilated simultaneously is illustrated. In the experiments, solely emissions, or a combination of emissions and the conversion rates between SO2 and SO4 were considered uncertain. In general, the use of sequential data assimilation for the estimation of the sulphur dioxide and sulphate distribution over Europe is shown to be beneficial. However, the single component experiments gave contradicting results in direction in which the emissions are adjusted by the filter showing the limitations of such applications. The estimates of the pollutant concentrations in a multi-component assimilation have found to be more realistic. The increased complexity associated with the simultaneous assimilation of strongly related species requires a very careful specification of the experiment, which will be the main challenge in the future data assimilation applications [1].







Pour tout renseignement, contacter Y. Poirier (05 61 07 96 55) ou A. Beuraud (05 61 07 93 63)

Centre National de Recherches Météorologiques

42, Avenue G. Coriolis - 31057 Toulouse Cedex

[image: image1.jpg][image: image2.png]