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The power-point presentation provided to HQ in early March described our progress to date on the "Development of a Robust Drought Index for Agricultural Applications", a project aimed at taking advantage of existing seasonal weather forecasts produced by the NASA/GMAO seasonal forecast system, transforming them into a form useful to those interested in the monitoring and prediction of drought.  In short, progress on the project has proceeded along several fronts:

1) Continued communications have been maintained between our project and those personnel at the National Center for Environmental Prediction

(NCEP) responsible for outreach to the user community in terms of drought monitoring and drought prediction (through the U.S. Drought Monitor and U.S. Seasonal Drought Outlook).  Through these communications, we have established procedures by which our GMAO forecasts of drought-related quantities are processed into a suitable form and shipped every month to NCEP for inclusion in their drought monitoring and forecasting deliberations. 

2) The usefulness of our submissions has been evaluated and enhanced on our end (for their benefit)  in several ways.  First, we have addressed predictability in our modeling system, essentially quantifying the degree to which chaos limits any skill achievable with the system.  

Second, we have quantified basic "skill scores" -- how well do our drought forecasts agree with what actually happened?  Where and when 

(what time of year) are our forecasts most successful?   Third, we have 

isolated the sources of this skill into that attributable to skillful precipitation and temperature forecasts and that associated with (less

dependable) model-specific soil moisture memory.  And fourth, we are developing an offline system for reproducing the online forecasts that allows, as a valuable addition, the generation of transformed, improved forecasts through the use of a statistics-based approach for improving the predicted forcing.  The improved system is on the verge of being put into operation.

3) We have begun a detailed analysis of the soil moisture behavior in the ARM/CART region of Oklahoma, with an emphasis on using it to evaluate our land surface model's soil moisture memory characteristics.  

This exercise is critical to establishing the veracity of our soil moisture forecasts.

4) We have performed exploratory analyses of the degree to which the soil moisture produced by our forecast system (both real-time and forecasted values) below snowpack can contribute to the accurate forecast of streamflow during the snowmelt season.  The results are very promising, and initial communications with relevant western U.S. water resources contacts have been made.

Our goals over the second two years of the project are multi-fold:

(i) To complete, test, and run the real-time version of the offline forecast system, using transformed precipitation and temperature fields from the online GMAO seasonal forecast system.  Expected result: 

Improved drought forecast estimates for the U.S. Drought Outlook.

(ii) To complete our evaluations of drought forecast skill.  Expected

result: Improved estimates of uncertainty in the forecast products we provide.

(iii) Complete our evaluation of observed soil moisture behavior in the ARM/CART region.  Expected result: Improved treatment of simulated soil moisture memory, and thus improved skill in the forecast products we provide.

(iv) Mechanize the system we produce.  Expected result:  Operational (and thus dependable outside the lifetime of the project) provision of soil moisture estimates and forecasts to users.

(v) Follow up on study showing positive impact of soil moisture knowledge on streamflow forecasting skill at seasonal leads.  Expected

result: Direct involvement with an additional set of users.

