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Abstract :

This presentation is concerned with the potential to improve the root-zone soil moisture in Numerical Weather Prediction (NWP) models by assimilating remotely sensed near-surface soil moisture observations. In many NWP models, including those at Meteo-France and the Australian Bureau of Meteorology, soil moisture is initialised based on errors in screen-level temperature and relative humidity forecasts. While this approach effectively improves low-level atmospheric forecasts, it often degrades the model root-zone soil moisture.  An Extended Kalman Filter (EKF) capable of assimilating both near-surface soil moisture and screen-level atmospheric observations has been developed, in the hope that including the near-surface soil moisture observations will improve the model soil moisture while maintaining reasonable low-level atmospheric forecasts. The EKF is tested with the French and Australian NWP land surface schemes, using near-surface soil moisture retrieved from Advanced Microwave Scanning Radiometer (AMSR-E) C-band  observations by the Free University of Amsterdam and NASA.  In experiments over one year with the Australian NWP land surface scheme (MOSES) the near-surface soil moisture generated by the EKF assimilation of AMSR-E generated a better  fit to in situ observations from the Murrumbidgee Monitoring Network than either of the AMSR-E data or the model alone. The assimilation also improved the fit between the model soil moisture and the in situ observations in the root-zone. Experiments assimilating the AMSR-E data into the French NWP land surface model (ISBA) over one month confirmed that while the screen-level and AMSR-E soil moisture data generate conflicting signals regarding the root-zone soil moisture, the EKF can effectively reduce the observation departures for both observations types, although these reductions are modest. Despite these generally positive findings several challenges to implementing the assimilation of near-surface soil moisture in an operational NWP setting have been identified. 
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