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Abstract :  

The goal of this dissertation research is to produce realistic soil moisture initial conditions and investigate its impact on the short-term (2-week) to subseasonal (2-month) forecasting skill of 2-m air temperature and precipitation. Because soil moisture has a long memory and plays a role in controlling the surface water and energy budget, an accurate soil moisture initialization is today widely recognized as having the potential to increase summertime climate forecasting skill. However, because of a lack of global observations of soil moisture, there has been no scientific consensus on the importance of the contribution of a realistic soil moisture initialization to climate forecasting skill. In this study, the initial conditions are generated using a Precipitation Assimilation Reanalysis (PAR) technique. This technique consists mainly of nudging precipitation in the atmosphere component of a coupled land-atmosphere model. 

The effect of the PAR technique on the model soil moisture estimates is evaluated using the Global Soil Wetness Project Phase 2 (GSWP2) multimodel analysis product (used as a proxy for global soil moisture observations) and in-situ observations from the state of Illinois. The results show that overall the PAR technique is effective. The seasonal and anomaly variability of the model soil moisture estimates well reproduce the values of GSWP2 in the top 1.5 m soil layer across most of the globe. The comparison with in-situ observations in Illinois shows that the seasonal and anomaly soil moisture variability is well represented deep into the soil and better compare with observations than the National Center for Environmental Prediction (NCEP)/Department of Energy (DOE) Reanalysis 2 (R2). Therefore, in this study, we have developed a new soil moisture analysis product that is: 1) physically consistent with the atmospheric physics of the coupled land-atmosphere FSU/COAPS model, 2) better compares with observations over Illinois than R2, and 3) comparable to a benchmark in soil moisture analysis (i.e GSWP2) across the globe. 

To investigate the contribution of the resulting soil moisture analysis (used as initial conditions) on the summertime 2-m air temperature and precipitation forecasts, we follow the experimental set up of a model intercomparison study, the Global Land- Atmosphere Coupling Experiment second phase (GLACE-2), in which the FSU/COAPS climate model has participated. For the 2-m air temperature forecasts, the results show a significant increase in skill across most of the U.S. at the short-term to subseasonal time scales. No increase in precipitation forecasting skill is found during the study period (1986-1995), except for the drought year of 1988.







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.jpg]