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Surface Water Allocation, Athabasca River Basin 

Source: Government of Alberta 



        

Mean water-year (October 1 to September 30) flow of 
the Athabasca River at Athabasca, 1913–2013  



Streams and Trees Respond to the Same Weather Variables 









Semi-automated image analysis and measurement of tree rings 



Kootenay Tree-Ring Plains Index Chronology, 641-2012 





The Tree-Ring Data 



Observed versus modeled flow of the Athabasca River at Athabasca 
over the calibration period (1952−2010) for the five tree-ring models 





sample depth 

200 member ensemble 



  

  

      

  

  

      

  

  

      

  

  

      

Departures from Water-Year Flow (m3s-1) 
Athabasca River at Athabasca, 1111-2010  



Modern 
Analogues 
of Paleo 
Droughts 



Long-term variability and reliability of the 
flow of the Athabasca River  
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The river that provides water to the oilsands 
industry is much more prone to multi-year 
droughts than modern records show, suggesting 
that the industry's current level of water use may 
not be sustainable, a new study suggests. 
 
But a study led by University of Regina 
researcher David Sauchyn has found that those 
water flow measurements aren't that 
representative of the river's long-term behaviour. 
 





Based on a 900-year record obtained from tree rings, researchers 
found that the Athabasca watershed has historically been subjected to 
prolonged dry spells that are far more severe than anything 
the region has experienced since the oil industry arrived there in 
the 1960s. 
 
“In most centuries there were times when the water level fell and 
stayed low for decades,” said David Sauchyn, a paleohydrologist at 
the University of Regina in Saskatchewan and lead author of the study. 
“If one of these prolonged droughts was to reoccur there would 
have to be serious water conservation.” 
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2040-69 vs 
1961-90 
 
 
Source: PCIC 

Climate Change Projections, Northern Alberta 
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Summer 
 
2040-69 vs 
1961-90 
 
 
Source: PCIC 

Climate Change Projections, Northern Alberta 

M
ea

n 
Te

m
pe

ra
tu

re
 C

ha
ng

e 
(°

 C
) 

Precipitation Change (Percent) 



Weekly Flow Triggers (T) and Cumulative Water 
Withdrawal Limits (R) 

Government of Alberta. 2015. Surface Water Quantity Framework 
for the Lower Athabasca River 
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