
Climate Change and River Flows

in Southern Alberta





Climate Change is Certain



Climate Change has
probably accelerated

Athabasca Glacier
Columbia Icefield



Many Glaciers

Glacier National Park

Glacial recession
after 1850
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Glaciers provide a minor component
of Alberta river flows

Snow-melt provides the major contribution

Snow-packs, rainfall and river flows are variable

- yearly variation

- multiple year cycles
low in 1930s, 1980s



High flow - Oldman River – June 1995



Low flow - Oldman River – July 1988



River: 8%

Diversion: 92%

Lethbridge – July 1988



Oldman River Dam
for water storage

people cared
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(b) Bow River at Banff

Qa = 121 + (-0.04)(year)

r2 = 0.05
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(a) Red Deer River at Red Deer

Qa = 481 + (-0.22)(year)

r2 = 0.08
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(c) Highwood River at Diebel's Ranch

Qa = 94 + (-0.04)(year)

r2 = 0.09
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(d) Castle River near Beaver Mines

Qa = 183 + (-0.08)(year)

r2 = 0.10
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River flows declined
through the twentieth century
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Bow at Banff



Nov. 8, 2006 – Many Glacier (Swiftcurrent Creek)

US Geological Survey



Dec. 6 rain

Snow &
more snow

Snow
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Many Glacier – Snow Pillow

rain/melt
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Bow at Banff



1. Empirical Trend Projection
- The near-future will extend the recent past

2. Modeling – downscaled Global Circulation Models (GCMs)
- GCMs simulate continent-scale processes

Forecasting future river flows: How do we know?

Anita Shepherd
& Karen Gill

University of Lethbridge
Alberta Agriculture & Food
Alberta Environment
Red Deer River Watershed 

Alliance
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Waterton River – 1975 to 2055



Oldman Dam – flow ramping 1995



South Saskatchewan River 1995
Kalischuk et al. 2001



Waterton Reservoir



1991 increased minimum flows
1993 flow ramping
1995 flood

Saplings - 2006



Summary:

Climate change is real
Water supplies are changing

River flows declined 10 to 20% through the 1900s
Further decline is likely

Seasonal flow patterns are changing
Summer flows are declining

Water management is critical
Dam operation = instream flow regulation


