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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
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Drought Indices

PDS

SPI

PDSI Value

Classification

SPI Value

Classification

PDSI <-5.0

Exceptional Drought

SPI <-2.5

Exceptional Drought

-5.0<PDSI <-4.0

Extreme Drought

-25<SPI <-20

Extreme Drought

-40<PDSI <-3.0

Severe Drought

-20<SPI<-15

Severe Drought

-3.0<PDSI <-2.0

M oderate Drought

-1.5<SPI<-1.0

M oderate Drought

-20<PDSI <-1.0

Mild Drought

-1.0<SPI <-0.5

Mild Drought

-1.0<PDSI<1.0

Near Normal

-0.5<SPI<0.5

Near Normal

1.0<PDS <20

Mild Wet

05<SPI<1.0

Mild Wet

20<PDSI <3.0

Moderate Wet

10<SPI<15

Moderate Wet

3.0<PDSI <40

Severe Wet

1.5<SPI<2.0

Severe Wet

40<PDSI<5.0

Extreme Wet

20<SPI <25

Extreme Wet

PDSI > 5.0

Exceptional Wet

SPI > 2.5

Exceptional Wet
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Gridding the Data

Stations are not uniformly
distributed

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

291 grids. Study area
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Methodol ogy

Spatial Extent:

1+ % of gridsin severe drought (PDSI < -3.0; SPI <-1.5) and
extreme drought (PDSI < -4.0; SPI < -2.0) on asummer
(JJA), one-year, two-year, and five-year (agricultural year)
basis over both study regions

Severity:

1+ Average PDSI and SPI values for all grids within the study
regions (same time periods)

1 Compare the 2001-2002 drought with other droughts during
the study period (1915-2002)
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Historical Analysis— Spatial Extent

a) Summer

a) Summer

% Severe




SPI Rankings

Summer 1 Year
Rank % Severe(?-1.5) % Extreme (7-2) Average Value % Severe (7-1.5) % Extreme (7-2) Average Value

1829 68.6 1928 48.8 1828 -1.88 1828 78,3 1829 58.0 1829 -2.08
1961 ab.& 1961 36.7 1961 =170 1861 49.5 1961 219 18961 -1.51
1967 34.3 1967 17.0 1836 -1.22 1319 463 1937 17.7 1818 -1.36
1935 329 1937 14.8 1967 1.18 1924 364 1919 15.5 1924 -1.16
1937 29.3 1979 8.1 1917 -0.94 2001 33.2 1924 13.4 1935 -1.07
1919 247 1958 7.8 1937 0.86 1937 268.5 1958 12.0 1958 -0.99
1979 17.0 1918 i 1958 0.82 1088 240 2001 8.5 2001 -0.97
1817 16.9 1536 5.3 1HTS -0.62 1884 237 1888 8.8 1817 -0.92
1841 14.8 1838 4.6 1884 -0.81 1815 218 1815 B 1837 4.8
1913 14.5 1920 3.2 2001 -0.67 1817 216 2002 74 19148 (.80
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2001 (11)  13.1 2001 00  2001(10) -0B7 2001 (5) 33.2 2001 (7) 95 2001 (7)

2002 (20) 6.4 2002 (12) 2.5 2002 (33) 0.26 2002 (12) 19.8 2002 {10) 7.4 2002 (14)

2 Year 5 Year
Rank 5 Severs(?7-1.5) % Extreme (7-2) Average Value Y% Severa (7-1.5) % Extreme {7-2) Average Value
1920-30 £1.5 1929-30 24.5 1929-30 -1.58 1917-21 456 1917-21 23.0 1917-21
1918-19 . 1936-37 245 1918-19 -1.53 1936-40 442 1957-61 14.5 1936-40
1836-37 42 2001-02 24.4 1936-37 -1.36 1915-18 2L 1829-33 1.4 1957-61
1828-29 41.0 1928-29 233 1917-18 1.27 1820-33 32.5 1936-40 12.4 1929-33
2001-02 3J9.6 1818-149 208 1928-29 122 1928-32 29.0 1918-22 11.7 1915-19
1517-18 276 1917-18 16.3 2001-02 -1.16 1957-61 28.3 1828-32 11.3 1828-32
1619-20 25.8 1858-59 131 1818-20 -1.08 1818-22 261 1934-38 T4 1816-20
1958-58 218 1988-89 74 1957-58 -0.86 1826-30 218 1815-19 6.4 1918-22
15930-31 18.4 2000-01 7.4 1958-58 -(LBG 18934-38 219 1926-30 6.4 1934-38
1957-58 15.2 1957-58 5.7 1930-31 -0.83 1927-31 19.8 1935-39 B0 1933-37
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PDSI Rankings

Summer 1 Year
ank U Severe (7-3) % Extreme (7-4) Average Value % Severe (7-3) B Extreme (7-4) Average \alue

1918 67.8 1919 49.8 1919 -4.05 2002 48.8 1930 28.3 1818 ~3.12
1888 54.8 18988 43.8 1983 -3.31 1819 46.6 1919 26.5 2002 -2.62
2002 50.9 1937 336 1937 -3.07 1930 438 2002 18.0 1820 -2,61
1937 49.8 1931 30.0 1931 -3.00 1985 35.3 1929 14.5 1989 -2.42
1931 47.3 1915 276 1861 -2.38 1937 31.1 1931 14.5 1837 -2.26
1915 44.5 2002 237 2002 -2.35 1988 31.1 1923 12.4 1931 -2.16
1928 6.7 1929 22,6 1829 -2.22 1924 28.3 1932 12.4 1988 -2.13
1861 357 1924 Z1.8 1918 -2.19 1831 244 1888 124 1932 -1.85
1824 33.9 1961 15.2 1889 -2.18 1932 23.3 1524 12.0 1838 -1.83
1980 279 1922 11.3 1915 -2.13 1929 22.3 1988 110 1920 -1.64
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2001 (19) 3 2001 (17) 8.1 2001 (31) -1.08 2001 (27) 7.1 2001 (17) 2.8 2001 (45) -0:.12

2002 (3) 50. 2002 (6) 23.7 2002 (8) 235 2002 (1) : 2002(3) 180 2002 (2) 262

2 Year 5 Year
% Severe (7-3) % Extreme (7-4) Average Value % Severe (7-3) % Extreme (7-4) Average Value

18919-20 32.2 19298-30 16.3 1930-31 -2.38 1929-33 13.8 1929-33 28 1937-41 -1.64
1928-30 31.8 1631-32 13.4 1818-20 -2.38 1928-32 11T 1922-26 2.5 1829-23 -1.58
1930-31 3.8 1918-19 12.4 1818-19 -2.31 1922-26 10.6 1928-32 2.1 1918-22 -1.55
1888-89 31.8 1888-80 11.2 1968-89 -2.28 1921-25 10.2 1821-25 11 1819-23 -1.51
1937-38 27.2 1823-24 11.0 1837-38 2.04 1930-34 [ 1930-34 1.1 1936-40 1.38
1818-18 4.7 1818-20 10.2 1851-32 -2.01 1927-31 7 1923-27 04 1838-42 -1.32
1931-32 223 1830-31 8.5 1929-30 1.92 1920-24 6.7 1915-19 0.0 1930-24 -1.30
1923-24 20.5 1822.23 B.1 1838-39 132 1923-27 6.7 1816-20 0.0 1935-39 -1.21
1924-25 18.1 1837-38 7.1 1889-20 -1.65 1926-30 6.4 T817-21 0.0 191721 =120
1922-23 16.6 1924-25 6.0 1939-40 -1.53 1935-39 1918-22 0.0 1918-20 -1.18
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Severe SPI Droughts

b) 1961




Future Droughts
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Summary & Conclusions

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

Most severe droughts in early part of record
PDSI lags SPI by ayear or more

Future Droughts (Preliminary findings):

SPI — No real changes

PDSI — Big Trouble
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Future Work

Assessment of various drought indices
Regional analysis within the Prairies
Pal eo-drought

Future Droughts — Development of
methodologies




Historical Analysis — Severity.
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