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Agricultural Drought

• How can we measure the 
intensity of drought impacts 
on crop production?

• How does agricultural 
drought differ from 
meteorological drought?
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DRI 2008
Calgary

Plot Study (2003-2006)

Detailed wheat yield and quality

Detailed weather observations

Soil moisture to 1.2 m



Indices Considered
Water Supply Indices
• Accumulated Precip;  % Normal Precip;  Standardized Precip Index

Water Demand Indices
• Reference evapotranspiration [Hargreaves et al. (1985) and Allen et al. (1998)]
• Standard evapotranspiration [Hargreaves et al. (1985) and Allen et al. (1998)]
• Potential evapotranspiration  [Raddatz (1993)]

Water Balance Indices
• Soil moisture at planting + Precip – Standard ET  [both Hargreaves and Allen]
• (Reference ET – Water Use) / Reference ET [both Hargreaves and Allen]

Water Use Indices
• Modelled crop water use [Hargreaves, Allen, Raddatz]



AC Barrie
r  .

Grain Yield
Allen Standard ET    Plant-Anth -0.54*
Allen Reference ET  Plant-Anth -0.54*
Allen Reference ET  Plant-Mat    -0.53*

Grain Protein
Allen ET Index          Plant-Mat     0.78**
Hargreave ET Index Plant-Mat     0.73**
Allen ET Index          Anth-Mat      0.73**
Allen Reference ET  Plant-Anth 0.71**

Farinograph Dough Development Time
Allen Standard ET    Plant-Mat     0.77**
Allen Standard ET    Plant-Anth 0.75**
Hargreave Stan ET  Plant-Anth 0.62*



DRI 2008
Calgary

Statistically Significant Drought 
Index Correlations by Category

AC Barrie  Superb
Water Supply Indices                           0               3
Water Demand Indices                       19             24
Water Balance Indices                        14             18
Water Use Indices                                7              7

Evapotranspiration provides a more accurate estimate of 
wheat yield and quality than precipitation and should be 
utilized for assessment of agricultural drought.



Census Agricultural Region
Crop Yield Data
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MODIS NDVI
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• Hybrid agricultural drought indicators using 
both remote sensing and meteorological data

• Remote sensing data for spatial extent
• Meteorological data for drought intensity

The Future
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