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“Flash droughts” and their predictability 

 Droughts that intensify rapidly over the spring and summer, 
coupled with a strong increase in surface temperature in the 
summer (e.g. 2011 Texas, 2012 Great Plains) 
 

 Seasonal climate forecast models were largely unable to 
predict the observed intensification in both the 2011 and 
2012 events. Why? 
 

 Models have weaknesses in predicting summer rainfall and 
soil moisture feedback correctly 
 

 They perform better at capturing large scale atmospheric 
circulation anomalies – e.g. blocking high pressure systems, 
wind anomalies, surface temperature anomalies, etc.  

 
 



Scientific basis of the IFDW 
 Developed based on atmospheric circulation and land 

surface conditions in the winter/spring known to influence 
and subsequent summer (June-Aug) precipitation 
 
 
 
 
◦ April 500 hPa geopotential height anomalies reconstructed 

from leading mode of rotated empirical orthogonal 
function (REOF) of detrended Z500hPa over the Great 
Plains  

◦ Cumulative P-ET from November to April 
◦ April difference in temperature at 700 hPa and surface 

dewpoint (proxy for Convective Inhibition or CIN at the 
surface) 

 

Presenter
Presentation Notes
The goal is to develop an index that can be mapped in a manner similar to those used by the drought monitor (e.g. SPI, D1-D4 drought categories)
Different from existing drought indices: 
will provide information on uncertainty and the PDF of past and future droughts; 
mitigates weaknesses in drought predictions from current climate models by taking advantage of model strengths and current understanding of mechanisms that drive flash droughts; 
provides actional drought risk info before droughts become fully developed (current climate conditions)
Links increases in winter and spring to the risk of flash droughts in summer > Such a link can be exploited to investigate how projected increases in winter/spring temperature could increase the likelihood of flash drought under climate change. Such a link provides more intuitive and compelling information to high-level decision makers and the public. 
Link



Performance of the IFDW: prototype and 
real-time forecast 
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Projected flash droughts using CMIP5 data 
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