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ÅDRI was multi-dimensional

ïatmospheric, agricultural and hydrological 

(surface and sub-surface) components

ÅResults from study (to be submitted) to 

A-O DRI special issue

ÅWill highlight only some of the extreme 

aspects of the 1999-2005 drought



Canadian Prairie Landscape

- Rocky Mountains to

the west (water reserve,

atmospheric effects)

- Must consider soils,

terrain, vegetation

- Many non-contributing

areas

- Very complex region



Impacts

Å $4.5B loss in 2001-02 alone 
during its peak

Å One of the worst natural 
disasters in Canada

Å Severe impacts on forests 2001 
to 2005 - lags and disease

Å Drought began in western AB 
then expanded eastward - linked 
to U.S. drought

Å By 2004-05, pluvial in many 
areas except central AB and 
northern Prairies

Å Many ñproductsò painted similar 
spatial/temporal picture (SPI, 
PDSI, CMI, model SM)

Å Many ponds, lakes and ground 
water reserves severely affected

Bullock

Monthly PDSI
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12-Month SPI
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Precipitation / Temperature Anomalies

 

 

P

T

- most severe loss of P in summer

- autumn as well

- not a ñhotò drought

- winters typically warmer

- no consistent teleconnection

patterns

- mainly drier flow from west or

south-west as well as cooler

north-west flow - subsidence

- snow generally below average

throughout the drought

- much fewer lows than

normal between 2001-03

- generally less than normal

cold lows in summer

- there were extreme rain events !

Stewart & Harder



Circulation Variations

beginning mature

mature - structure shift cessation

500 mb height anomalies Shabbar



Hydrology
Actual and Apportionment Streamflow Drought Occurrence at Provincial Boundaries

a)

b)

c)

e)

f)

g)

h)

i)

j)

k)

l)

d)

J
a

n
/1

9
9

9

M
a

r/1
9

9
9

M
a

y
/1

9
9

9

J
u

l/1
9

9
9

S
e

p
/1

9
9

9

N
o

v
/1

9
9

9

D
e

c
/1

9
9

9

M
a

r/2
0

0
0

M
a

y
/2

0
0

0

J
u

l/2
0

0
0

A
u

g
/2

0
0

0

O
c
t/2

0
0

0

D
e

c
/2

0
0

0

M
a

r/2
0

0
1

M
a

y
/2

0
0

1

J
u

l/2
0

0
1

A
u

g
/2

0
0

1

O
c
t/2

0
0

1

D
e

c
/2

0
0

1

M
a

r/2
0

0
2

M
a

y
/2

0
0

2

J
u

n
/2

0
0

2

A
u

g
/2

0
0

2

O
c
t/2

0
0

2

D
e

c
/2

0
0

2

M
a

r/2
0

0
3

A
p

r/2
0

0
3

J
u

n
/2

0
0

3

A
u

g
/2

0
0

3

O
c
t/2

0
0

3

D
e

c
/2

0
0

3

F
e

b
/2

0
0

4

A
p

r/2
0

0
4

J
u

n
/2

0
0

4

A
u

g
/2

0
0

4

O
c
t/2

0
0

4

D
e

c
/2

0
0

4

Year

G
a
u

g
in

g
 S

ta
ti

o
n

A
B

-S
K

 B
o

rd
e
r                      S

K
-M

B
 B

o
rd

e
r

Apportionment Actual

Gauging Stations: a) North Saskatchewan at Border, b) Red Deer at Bindloss, c) South Saskatchewan below Red Deer, d) South Saskatchewan at 

Medicine Hat, e) Battle Creek at Border, f) Lodge Creek at Border, g) Middle Creek at Border, h) Churchill River at the Border, i) Saskatchewan at 

The Pas, j) Red Deer near Erwood, k) Assiniboine at Kamsack and l) Pipestone Creek.

monthly low flow that occurred only 10 percent of the time (Q10) was selected as the threshold

Lawford & Harder

- 6 month to >1 year lag between precipitation and streamflow

- shallow ground water wells running dry in several areas 2002-03

 

Van der Kamp



PAM-II Crop Model AW aggregated days vs NDVI

Brimelow,

Hanesiak

Example of Models

- CRHM and VIC models also very useful for soil moisture

- Pomeroy et al and Wen & Lin

- Coupling of ground water model and CLASS

(Woodbury, Lin)



Lightning

Monthly lightning activity difference between 

drought and post-drought periods
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Annual number of lightning days
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- Significant decline in CG

lightning in 2002

- Drought years had much

less activity than non-

drought years

- Anomalous August !

- Lightning related to vegetation

vigor (NDVI)

- Largest noticeable impacts

when dry radius >75km

- NDVI impact on LCL and

CCL heights

- Surface impacts secondary

to other convection forcings

but non-negligible !

Kochtubajda & Hanesiak

Brimelow,

Hanesiak,

Burrows

Brimelow,

Hanesiak,

Burrows


