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DataData
§ Monthly mean T & P: 

Adjusted Historical 
Canadian Climate Data set

§ Include known droughts in 
the early part of the 20th 
century; adequate spatial 
coverage

§ 25 stations; agricultural 
years (Sep to Aug) of 1915-
2002

• Southern Prairies



Drought IndicesDrought Indices
PDSI

Exceptional WetPDSI ≥ 5.0
Extreme Wet4.0 ≤ PDSI < 5.0
Severe Wet3.0 ≤ PDSI < 4.0

Moderate Wet2.0 ≤ PDSI < 3.0
Mild Wet1.0 ≤ PDSI < 2.0

Near Normal-1.0 < PDSI < 1.0
Mild Drought-2.0 < PDSI ≤ -1.0

Moderate Drought-3.0 < PDSI ≤ -2.0
Severe Drought-4.0 < PDSI ≤ -3.0

Extreme Drought-5.0 < PDSI ≤ -4.0
Exceptional DroughtPDSI ≤ -5.0

ClassificationPDSI Value

SPI

Exceptional WetSPI ≥ 2.5
Extreme Wet2.0 ≤ SPI < 2.5
Severe Wet1.5 ≤ SPI < 2.0

Moderate Wet1.0 ≤ SPI < 1.5
Mild Wet0.5 ≤ SPI < 1.0

Near Normal-0.5 < SPI < 0.5
Mild Drought-1.0 < SPI ≤ -0.5

Moderate Drought-1.5 < SPI ≤ -1.0
Severe Drought-2.0 < SPI ≤ -1.5

Extreme Drought-2.5 < SPI ≤ -2.0
Exceptional DroughtSPI ≤ -2.5

ClassificationSPI Value



Gridding the DataGridding the Data

§ Stations are not uniformly 
distributed 

§ PDSI and SPI station values 
spatially interpolated to a 
50km x 50km grid using a 
cubic spline interpolation 
within MATLAB.

§ 291 grids: Study area



Methodology
Spatial Extent:
l % of grids in severe drought (PDSI < -3.0; SPI < -1.5) and 

extreme drought (PDSI < -4.0; SPI < -2.0) on a summer 
(JJA), one-year, two-year, and five-year (agricultural year) 
basis over both study regions

Severity:
l Average PDSI and SPI values for all grids within the study 

regions (same time periods)

l Compare the 2001-2002 drought with other droughts during 
the study period (1915-2002)
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Historical Analysis Historical Analysis –– Spatial ExtentSpatial Extent
SPI PDSI



SPI Rankings



PDSI Rankings



Severe SPI Droughts



Future Droughts

SPI PDSI



Summary & Conclusions

l 2001/2002 Drought: Severe but not worst on 
record (on a Prairie-wide scale)

l Most severe droughts in early part of record
l PDSI lags SPI by a year or more
l Future Droughts (Preliminary findings):

SPI – No real changes
PDSI – Big Trouble



Future Work

l Assessment of various drought indices
l Regional analysis within the Prairies
l Paleo-drought
l Future Droughts – Development of 

methodologies



Historical Analysis Historical Analysis –– SeveritySeverity
SPI PDSI



Severe PDSI Droughts


