Project:  Development of a Robust Drought Index for Agricultural Applications

PI: Randal Koster,  Co-I: Yogesh Sud
(Currently in second year of funding)
Project Description:  In this project, we process existing seasonal weather forecasts from the NASA/GMAO seasonal forecast system into a form useful to end users interested in the prediction of agricultural drought, as characterized by soil moisture deficit.
Application Theme:  Drought
Accomplishments to Date:

-- Monthly processing of seasonal soil moisture forecasts and provision of these forecasts to NOAA/NCEP personnel associated with the U.S. Drought Monitor and U.S. Drought Outlook; monthly interaction/discussion with NCEP personnel regarding our forecasts.
-- Development and testing of an “offline” (land-only) version of the seasonal forecast system that allows: (i) improvements in forecasts through implementation of observations-based correction schemes developed here at Goddard, (ii) isolation of impacts of soil moisture “memory” and precipitation/temperature prediction to the accuracy of agricultural drought forecasts, and (iii) sensitivity analyses addressing the joint roles of temperature and precipitation anomalies in inducing agricultural drought.  

-- Analysis (ongoing) of the accuracy of the land model’s soil moisture memory characteristics in the context of observed soil moisture and meteorological forcing in the ARM-CART region of Oklahoma and Kansas.

-- Numerous supplemental drought-related studies (some funded separately) that will eventually contribute to national drought preparation efforts: (i) an analysis of heatwave generation in conjunction with drought under different SST regimes; (ii) leadership in the international GLACE-2 project, which quantifies the degree to which realistic land initialization contributes to accurate precipitation and temperature forecasts at monthly timescales; and (iii) a study of the impact of soil moisture information on the accurate seasonal forecasting of streamflow (water resources) during the snowmelt season.
End User:  Again, the forecasts and our advances in the analysis/understanding of drought feed directly into NOAA/NCEP drought monitoring/prediction efforts (through the Drought Monitor and Drought Outlook), which in turn feed into the user community at large.  We also have developing interactions with NIDIS (Jim Verdin), particularly regarding the potential applicability of our streamflow prediction study to water resources management in the Colorado Basin. 
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Figure 1.  Real-time forecasts of soil moisture (expressed in percentiles, relative to climatology), an indicator of agricultural drought.  This is an example of the type of information sent to NOAA/NCEP drought personnel every month.

