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Analysis 

• “Flash Drought” period from June – August 
2012 

• “Flash Recovery” period during May 2015 

• Analysis of precipitation, temperature, soil 
moisture, vegetation index, evaporative 
fraction, and water use efficiency from 
MOISST site and Marena Mesonet 































• Flash drought period begins with a very low GCC compared to the same time in 
other years and falls to ~.30 by the peak of the drought. 

• The flash recovery period is harder to pinpoint a substantial change in the GCC given 
the green up due to the start of the growing season.  

• However, during the flash recovery the slope of the GCC curve is very steep 
suggesting a very quick vegetation growth. 







• Footprint radius of 130 – 240 m 
• Penetration depth 15-83 cm (Kohli et al. 2015) 











Flash Drought Timeline 

April/May 

•No drought 

•Anomalously warm 
and dry period 

•Soils start to dry 

June 

• Early rainfall increased 
shallow soil moisture 
but not deep soil 
moisture 

• EF increases 

• WUE decreases 

• Rainfall ends 

• Temperature anomaly 
increases 

• Moderate drought sets 
in 

 

July 

• Vegetation still 
appears healthy based 
on GCC 

• No rainfall occurs 

• EF falls to about .2 

• Temps ~10 degrees 
above normal 

• Soil moisture goes 
from 20% to 5% and 
FWI below .2 for all 
depths 

• Moderate drought 
transitions to severe 
and then extreme 

• GCC starts to decrease 

• WUE increases 

August 

• Ecosystem collapsed 

• Exceptional drought  

• 6 inches of rain below 
normal 

• 15 degrees above 
normal 

• Soil moisture at 5% 

• EF ~.1 

• WUE very high 

 



Flash Recovery Timeline 

May: 
Week 1 

• Severe drought 

• GCC ~.35 

•  2.62” rain 

• Below normal temps 

• Soil Moisture rose 
from 12% to 25% 

• EF increases to .7 

• WUE low for the entire 
period 

May: 
Week 2 

• Severe/Moderate 
drought 

• 1.79” rain 

• Below normal temps 

• Soil moisture stayed 
around 25% 

 

May: 
Week 3 

• Moderate 
drought/abnormally 
dry 

• 2.82” rain 

• Up to 20 degrees 
below normal temps 

• Soil moisture stayed 
around 25% 

• EF increased to .8 

May: 
Week 4 

• Drought is gone 

• Vegetation healthy 

• 4.09” rain 

• Below normal temps 

• Soil moisture rose to 
over 30% 



Flash Drought Conclusions 

• Flash drought occurred from anomalously low precipitation. 
– This led to a negative feedback loop by reducing vegetation health, 

which led to lower latent heat flux and increased sensible heat fluxes 
that induced higher temperature anomalies. 

• A recharge in shallow soil moisture helped to increase ET rates and 
deplete deeper soil moisture before flash drought occurred. 
– This recharge resulted in low WUE values 

• EF fell below .5 during flash drought signaling a decrease in latent 
heating and an increase in sensible heating. 

• Flash drought resulted in greater WUE as conditions became more 
water scarce 



Flash Recovery Conclusions 

• Flash recovery occurred as a result of anomalously high 
precipitation. 
– Created anomalously low temperature that reduced evaporative 

demand. 

• Flash recovery was not as substantial as the flash drought 
period. However, there was still 3 drought class changes 
(Severe  None) in less than a months time. 

• EF rose above .5 during flash recovery. 
• Precursor to flash recovery is much more difficult to deduce 

than flash drought as it is more atmospherically driven. 
• Very different warm season ecosystem compared to flash 

drought year, as a result of moist conditions 
 



Thanks for your attention! 
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