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ABSTRACT 

Flash droughts refer to relatively short period of intense warm temperatures and anomalously 

low and rapidly decreasing soil moisture (SM). Flash drought was a primary mechanism that 

initiated rapidly evolving droughts in the U.S. agricultural heartland in 2012, causing over $31 B 

in losses, mostly from reduced crop yields.  In recently published work, we have developed 

definitions for two types of flash droughts: heat wave flash drought and precipitation (P) deficit 

flash drought. Heat wave flash droughts are temperature driven; heat waves result in increased 

evapotranspiration and rapidly declining soil moisture.  They occur most often in the Midwest 

and the Pacific Northwest. P deficit flash droughts are driven by deficits in P, and are associated 

with declining evapotranspiration and reduced soil moisture.  They occur most often in the Great 

Plains and the southern United States. Currently, there is no warming or watch system associated 

with flash droughts, despite the fact that forecasting these events at both short (up to weeks) and 

intermediate (months to seasons) time scales is eminently feasible. For example, the U.S. 

Drought Monitor did not capture the 2012 flash drought event during its evolution. 

This proposal responds to the 2016 solicitation for CPO’s MAPP NOAA Climate Test Bed-

Accelerating Transition of Research into Operations program. We propose to provide 

CPC/NOAA with an operational capability for monitoring and prediction of flash droughts with 

lead times from 2 weeks to 9 months. Our methodology will be tested at UCLA and transferred 

to CPC for operation at the end of the proposal period.  The proposed work will directly fulfill 

the MAPP CTB objective to test experimental prediction methodologies and products developed 

in the broad community for operational purposes. It will improve the understanding of 

predictability of phenomena at seasonal time scales and will improve the week 2 to seasonal 

operational forecasts at CPC. The land surface models and the GEFS, CFSv2 and the NMME 

data on which the prototype system will be based are already available at CPC. Most of the 

procedures that will comprise the flash drought forecast system we propose were tested at CPC 

for the completed seasonal hydroclimate prediction project. The technical readiness level is TR7. 

The goals of this proposal are (1) to develop a prototype real-time monitoring system for flash 

droughts over the conterminous U.S. (CONUS) based on observations and reconstructed soil 

moisture (SM) and evaporation (ET) from the suite of land surface models (LSMs) that comprise 

the NLDAS system;  (2) to develop a prototype real-time flash drought warning system based on 

a combination of the GEFS_CFS system for lead times to 2  weeks to a season, and (3) to issue 

flash drought watches  when the merged GEFS_NMME system forecasts flash droughts from 

one to 9 months in advance. 

The proposed project will advance CPC/NOAA operational capabilities for monitoring and 

prediction of flash droughts with lead times from 2 weeks to 9 months. The proposed work will 

directly contribute to the MAPP CTB objective to test experimental prediction methodologies 

and products developed in the broad community for operational purposes. 


