


Bow River at Banff, Mean Annual Flow 

Trend -11.5% since 1910, Statistically Significant at 99% Probability 



Bow River at Banff, Mean August Flow 

Trend -24.9% since 1910, Statistically Significant at 99.9% Probability 

Late summer flows large and dropping rapidly 



Bow River at Banff, Mean March Flow 

Trend +15.2% since 1910, Statistically Significant at 99.9% Probability 

Winter flows small and rising somewhat 



Natural and Actual Flow of South Saskatchewan River leaving Alberta  

Natural flow:  Decline of 1.2 billion m3 over 90 years (-12%) 
Actual flow:  Decline of 4 billion m3 over 90 years (-40%) 
Note:  70% of decline due to consumption, 30% due to hydrology 
Upstream consumption: 7%-42% of naturalized flows in last 15 years 

Decline in Natural Flows from the Rockies and  
Increase in Downstream Consumption is Not Sustainable 
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Energy and Water are closely linked in cold regions 





IPCC 2007 
Warmer and Wetter in North; Drier in South; Winter enhancement 

Annual Winter - DJF Summer - JJA 





Bow River 
Hayashi 

Snow and Glacier Melt in Mountains 



NOAA 



Winters are warmer by 3 to 4 oC since 1962 

Harder & Pomeroy 



Warmer winters = less snowfall 
Warmer winters = more rainfall 

Temperature Change 

Harder & Pomeroy 



Middle Creek June Streamflow  cubic metres/second 

Harder & Pomeroy Land use changes did not occur in this sub-basin 



Global Trend towards Glacial Decline 



Mapped from 
NASA LANDSAT 
satellite 

Glaciers are fed by 
alpine snow  

36% loss of glaciated 
area of South Sask  
River Basin  
1975-1998 

22% loss of glaciated 
area of North Sask 
River Basin 
1975-1998 

Demuth & Pietroniro 



Comeau, 2008 



Red Deer at Bindloss 
-13% 
(-32% to 13%) 

South Sask at 
Diefenbaker 
-8.5% 
(-22% to 8%) 

Oldman at mouth 
- 4% 
(-13% to 8%) 

Bow River at mouth 
-10% 
(-19% to 1%) 

Al Pietroniro, Environment Canada 

20% decline in natural flow of the South Saskatchewan River over 1912 to 2070 
BUT GREAT UNCERTAINTY IN THESE PRELIMINARY RESULTS!  

2039-2070 Mean, Change 
from Current Natural 


































