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INTRODUCTION
• Droughts are complex and recurring natural disasters that affect 

portions of the U.S. almost every year. 

• An agronomic drought may develop rapidly and have adverse 

physiological and economic impacts on agricultural 

commodities. 

• A flash drought is a short agronomic drought that may also have 

serious impacts on crops grown on sandy soils.

OBJECTIVES

The objectives of the work presented here are:

• To quantify the frequency and duration of flash droughts in 

Florida and Georgia.

• To simulate the physiological and yield response of rainfed corn 

and cotton to the occurrence of flash drought during different 

phenological stages.

MATERIALS AND METHODS
• The SmartIrrigation Corn and Cotton Apps were used to identify 

periods during the growing season when plant-available soil 

water deficit (SWD) exceeded 60% at 130 weather stations.

• The Decision Support System for Agrotechnology Transfer 

(DSSAT) CERES-Maize and CROPGRO-Cotton models were used 

to simulate the crop water stress index and yield response of 

rainfed corn and cotton to flash drought.

• To simulate flash drought, precipitation was suppressed in the 

model for 15-day periods:

• From 01 May to 30 June for corn. 

• From 01 July to 31st August for cotton. 

• 20 – 31 years of meteorological records were used.

RESULTS AND DISCUSSION

CONCLUSIONS AND FUTURE WORK
• The SmartIrrigation Corn and Cotton Apps are effective at identifying periods when soil moisture is significantly 

depleted because of flash drought events that are not captured by the U.S. Drought Monitor.

• Yield losses resulting from flash drought events can be significant for rainfed crops.

• Flash drought frequency and yield loss maps will be created for Florida and Georgia.
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Figure 3. Cotton App soil water deficit 
observed in 2021 at Quincy, Florida. Red 
cells indicate days when SWD exceeded 
80%. Yellow and orange cells indicate 
days when SWD exceeded 60% and 70%, 
respectively. Between 3-15 August, the 
SWD resulted in crop water stress and 
yield reductions.  This can be 
characterized as a “flash drought” 
period.

Figure 1. The SmartIrrigation Corn App (a) and locations of the 

88 Georgia and 42 Florida weather stations used by the Corn and 

Cotton Apps (b).

(b)

Figure 2. DSSAT was run at (a) Tifton, Plains, and Midville in 

Georgia and (b) Quincy, Live Oak, and Citra in Florida.

(a)

Figure 6. DSSAT CERES-Maize simulations of yield reductions resulted from suppressing precipitation for 15-day 
periods from 01 May to 30 June compared to the 31-year (Plains, GA)(a) and 20-year (Quincy, FL) (b) rainfed 
average. CROPGRO-Cotton yields from 01 July to 31 August compared to the 31-year (Plains, GA) (c) and 20-year 
(Quincy, FL) (d) rainfed average. The greatest reductions were observed for the period of 01-15 June for corn
and 15-31 July for cotton. This is typically when corn is in the V9 – R1 stages. The sensitive growth stages of 
cotton are in the first square to peak bloom stages. 
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Figure 5. Cotton App soil water deficit (blue line) and 
DSSAT CROPGRO-Cotton crop water stress metrics (bars) 
in Plains, GA match well. 

Yield Response to Simulated Flash Drought in Florida and Georgia
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Figure 4. The U.S. Drought Monitor indicates no 
drought in Florida during that period. 
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