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The purpose of this paper is to address whether the Climate Forecast System Reanalysis and Re-forecast (CFSRR) soil moisture products can be used to improve agricultural drought monitoring and prediction. Soil moisture (SM) anomalies from the CFSv2 seasonal hindcasts were error corrected and downscaled to 0.5 degrees. They were compared with SM anomalies from SM taken from the Land Surface Model (LSM)  VIC simulation driven by the observed precipitation, surface temperature and surface winds. The forecast skill is seasonally and regional dependent. The forecast skill for the monthly mean SM forecasts from the CFSv2 is lower than SM persistent forecasts over the western states at the lead time 1 or 2 months. At lead 3, persistence forecasts are still skillful over the western interior region. One reason is that the initial conditions have large errors in SM. The CFSv2 forecasts take initial conditions from the CFS reanalysis. The 6- hourly forecasts from the CFSR analysis forecast cycle already have large errors in comparison with NLDAS. This also suggests that to verify SM seasonal forecasts against the CFSR inflate forecast skill because the persistent nature of SM.  

       We performed the CFSv2_VIC experiments by taking initial conditions from a VIC simulation and forced the VIC model with forcing derived from daily precipitation, surface temperature and surface wind speed from CFSv2 during the forecast periods. The monthly mean SM forecasts from the CFSv2_VIC runs were error corrected before verifying against the VIC simulation. The comparison between the CFSv2_VIC and the ensemble streamflow prediction (ESP) from the same initial conditions will indicate the contribution of the CFSv2 to the SM forecast skill. After taking into consideration of spreads, the differences of ensemble mean SM anomalies between the CFSV2_VIC and ESP are not statistically significant at lead 1. At lead 3, the forecast skill is already low. For transition seasons, there are statistical significant differences over the western region between two experiments. For these cases, CFSv2 dominates. 
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