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Drought on the Canadian/US 

Prairies
ÅPrairie drought is a challenging problem in climate 

science today

ÅDroughts of varying intensity & duration have been 
occurring on the Prairies for hundreds of years.

ÅTree-ring analysis suggests some of the severest 
droughts in the 13th,16th and 17th century; Nebraska 
droughts 1276-1313; 1512-1529;1688-1707

Å20th century recurring droughts of 1920s and 1930s, 
these years known as Dust Bowl years.

ÅRecent droughts of 1987-89 and 1999-2001 appear to 
be part of the drought cycle

ÅDrought driving mechanism not fully understood yet



20th century droughts on Canadian 

Prairies



Palmer drought severity index



Seasonal Variation in PDSI Values at Calgary In Alberta
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Seasonal Variation in PDSI at Banff in Alberta
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Seasonal Variations in PDSI at Medicine Hat in Alberta
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Seasonal Variation in PDSI at Fort McMurray in Alberta
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Seasonal Variations in PDSI at Saskatoon in Sasktchewan

-5

-4

-3

-2

-1

0

1

1904-11 1918-20 1929-32 1937-40 1941-45 1958-64 1979-81 1987-89 1999-2001

Years

S
e
a
s
o

n
s

DJF-sas

MAM-sas

JJA-sas

SON-sas

Seasonal Variations in PDSI at Prince Albert in Saskatchewan
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Seasonal Variation in PDSI at Regina in Saskatchewan
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Seasonal Variations in PDSI at Swift Current in Saskatchewan
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Seasonal Variations in PDSI at Brandon, in Manitoba
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Seasonal Variations in PDSI at The Pas in Manitoba
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Seasonal Variations in PDSI at Dauphin in Manitoba
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Seasonal Variations in PDSI at Winnipeg in Manitoba
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Meteorological Drought

Meteorological 

drought conditions 

for September 

2001- August 2002 

(a). Areas in red are 

record dry 

conditions. Contrast 

with conditions 

observed 

September 2005 ï

August 2006 (b). 



Drought & ENSO

ÅIt is now generally accepted that a warm 
event (El Nino) in the equatorial pacific 
brings summer rains on the Prairies.

ÅA cold event ( La Nina) is linked with drier 
summer on the Prairies.

ÅEl Nino is a ófriendô to Canadian farmers.

ÅBesides ENSO, the PDO-Pacific Decadal 
Oscillation also impacts dry/wet conditions 
on Prairies.





Composite standardized precipitation anomalies: El Nino/La Nina 

onset year JJA(0) to OND(1) of following year



Values of Nino-3 anomalies together with values of PDO index for intervals of drought 

years .

Season -->  DJF MAM JJA SON

Interval Nino-3 PDO Nino-3 PDO Nino-3 PDO Nino-3 PDO

1904-1911 -0.37 0.25 -0.43 0.15 -0.23 -0.04 -0.24 0.15

1917-1922 -0.31 -0.25 -0.16 -0.35 0.02 -0.46 -0.09 -0.31

1936-1939 -0.30 0.83 -0.32 0.57 -0.55 0.62 -0.06 0.27

1987-1989 0.05 0.72 -0.18 1.00 -0.21 0.94 -0.20 0.47

1999-2001 -1.01 -0.50 -0.26 -0.11 -0.48 -0.86 -0.79 -1.43

Note: DJF: December January February  etc.



Values of NP index for intervals of drought and wet years.

Interval                           Season DJF MAM JJA SON

1978-80 wet 1.34 1.15 0.91 0.55

1987-1989 drought -0.36 0.14 -1.53 -0.24

1992-1994 wet 1.77 2.14 1.44 1.84

1999-2001drought -2.78 -3.21 -1.64 -1.65

NP Index based on Castro/Mckee/Pielke paper 2001



Accumulated Nino-4 SST anomalies before and during the wettest, intermediate and 

driest Julys over Saskatchewan for the period 1950-1998
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On the Cause of the

1930s Dust Bowl

Siegfried D. Schubert,1* Max J. Suarez,1 Philip J. Pegion,1,2

Randal D. Koster,1 Julio T. Bacmeister1,3
SCIENCE VOL 303 19 MARCH 2004



Brief Overview of Climate Change 

Debate

ÅTemperature trends, global & regional

ÅEW & Droughts

ÅClimate change & solar variability

ÅSolar variability linkage to drought

ÅNew emerging view of Prairie drought



IPCC 2007



Trends in Maximum Temp.

1950-1998

Trends in Minimum Temp.

1950-1998

Canada



Monthly mean temperature change in Alberta, 1938-1995



USA Annual Mean Temperatures
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IPCC 2007 Table of Extreme Weather Events


