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Water security defined
• Water security can be defined as the availability of  an acceptable quantity and quality of  

water for health, livelihoods, ecosystems and production, coupled with an acceptable level of  
water-related risks to people, environments and economies (Gray and Sadoff, 2007).

Ottawa Citizen May, 2019 NOAA August 2017

Is the Prairie water secure?

A national assessment of  Canada’s freshwater 
watersheds (WWF 2017)
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Climate

Bonsal et al., 2013

Wet

Dry

Climate

Bonsal and Regier, 2007
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Climate

Wheaton et al., 2008

Landscape
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Landscape

Landscape

Expansion 
connects isolated 
depressions in a 
cascading fill and 
spill phenomena

Lower depression 
storage during wetter 
conditions

Higher 
depression 
storage during 
drier conditions -
contributing area 
expansion

Isolation of  
depressions -
contraction of  
contributing area to 
streamflow

Shaw et al., 2012
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Landscape

Hall et al., 1999

Pasqua Lake

The landscape 
is naturally 
nutrient rich

Human activity (landscape modification)

Increasing effective area

Dumanski et al. 2015.



11/8/19

7

Human activity (landscape modification)

Wet

Roste and Elliott

Human activity (climate change)

Kehoe et al.

Data:  NASA GISS Graphic:: Harry Stevens/Axios

• Algae respond to light, temperature, nutrients
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Human activity (water use)

A national assessment of  Canada’s freshwater 
watersheds (WWF 2017)

Prairie Water
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Prairie Water

Wolfe et al. 2019

Future stressors

Less snow

More rain

De Beer et al. 2016 Hydrol. Earth Syst. Sci.

Smith Creek Watershed, SK (Photo credit DUC)
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Threshold response to drainage

Glacial sediments 
limit recharge and 
protect underlying 
groundwater in 
Saskatchewan.

Ferguson et al. 2019

Groundwater resources
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Groundwater quality is threatened by a number of  factors

Ferguson et al. 2018

Groundwater resources

Water quality

Image: Greenpeace Canada
http://www.greenpeace.org/canada/en/Blog/beyond-factory-farming-hog-farms-and-
friendly/blog/3761

Pasqua Lake
Hall et al., 1999
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Governance

Governance
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Summary comments
• Canada urgently needs a water strategy
• Look at this as a multi-generational problem
• Success comes when people work together
• Broader stakeholder involvement in water governance
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