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Adapting to Changing Water in Alberta 
(AI, 3 years, on-going)

Predicting Alberta’s 
Water Future (AI, 3 years, 
completed)

W
at

er
 s

u
p

p
ly

Water related risks and 
opportunities to 
wetlands (ABMI, 3 years, 
on-going)
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Predicting Water Related 
Risks and Opportunities 
for Albert’s Beef Industry 
(AAF, 3 years, on-going)
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Agro-hydrologic model
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Water budget:

When?
Where?

o Blue: liquid renewable

o Green: ET/SW

o Fossil: Glacier/Groundwater

o Virtual: Consumptive in production
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SWAT Input: temporal data

Natural Human

Landuse: CFS-AAFC

Soil: SLC-CANSIS

Agriculture

Topography: DEM

Climate

Potholes

Dams

Hydrometric
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Precipitation Snow fall Snow melt
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CO2 driven climate change (anthropogenic)
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IPCC global climate models
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2039-20702011-2040

Temperature change (o C)
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Blue Water: 
surface+groundwater

Green water: 
Actual evapotranspiration

Multi-model projections: total annual variability in model projections
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Water demand:
1. Agriculture-beef-crops
2. Environment-wetlands
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1. Water demand of major crops-beef

USA

Mexico
Country Export (*1000) ton

USA 218.504

Mexico 35.873

HongKong 10.79

Japan 8.276

Russian Federation 4.378

Macao 2.271

Taiwan 1.576

Philippines 1.178

Indonesia 0.929

Egypt 0.619

Other countries 2.937

Source: Stat Canada, 2011

Canada is home to ~12 million head of 
cattle with majority of beef production 
occurring in Alberta. 

barley and wheat: the 
main feed crops in AB
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o Water
o Temperature
o Solar radiation
o Air humidity
o CO2
o Soil type

Management factors: 
o Soil nutrients, tillage operation
o Planting
o Harvesting
o Irrigation
o etc.

Factors affecting Crop Yield, Production, Water 
Requirements

http://www.matanuskaglacier.biz/?__hstc=112078491.e972fdd7a7debc8575bac5a80cf7e168.1471824000075.1471824000076.1471824000077.1&__hssc=112078491.1.1471824000078&__hsfp=2025384311
http://www.matanuskaglacier.biz/?__hstc=112078491.e972fdd7a7debc8575bac5a80cf7e168.1471824000075.1471824000076.1471824000077.1&__hssc=112078491.1.1471824000078&__hsfp=2025384311
http://www.toolkit.ualberta.ca/Toolkit Downloads/Logos.aspx
http://www.toolkit.ualberta.ca/Toolkit Downloads/Logos.aspx
https://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjM8rOcldnZAhUI4WMKHS6ICTsQjRx6BAgAEAY&url=/url?sa%3Di%26rct%3Dj%26q%3D%26esrc%3Ds%26source%3Dimages%26cd%3D%26ved%3D2ahUKEwjM8rOcldnZAhUI4WMKHS6ICTsQjRx6BAgAEAY%26url%3Dhttps://thebeakerlife.com/homework-helper-photosynthesis-840ace9e0e3f%26psig%3DAOvVaw1_Y4CDCAiLPQ48bg9gBuN9%26ust%3D1520476157115075&psig=AOvVaw1_Y4CDCAiLPQ48bg9gBuN9&ust=1520476157115075
https://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjM8rOcldnZAhUI4WMKHS6ICTsQjRx6BAgAEAY&url=/url?sa%3Di%26rct%3Dj%26q%3D%26esrc%3Ds%26source%3Dimages%26cd%3D%26ved%3D2ahUKEwjM8rOcldnZAhUI4WMKHS6ICTsQjRx6BAgAEAY%26url%3Dhttps://thebeakerlife.com/homework-helper-photosynthesis-840ace9e0e3f%26psig%3DAOvVaw1_Y4CDCAiLPQ48bg9gBuN9%26ust%3D1520476157115075&psig=AOvVaw1_Y4CDCAiLPQ48bg9gBuN9&ust=1520476157115075


Projected changes in rainfed barley yield (2040-2064) 
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Source: Masud, M.B., McAllister, T., Cordeiro, M.R.C., Faramarzi, M., Modeling future water footprint of barley 
production in Alberta, Canada: Implications for water use and yields to 2064, Science of the Total Environment 616-617: 
208-222. DOI: 10.1016/j.scitotenv.2017.11.004.
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Projected changes in crop water use CWU (2040-2064) 
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Annual yield projection
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Higher CO2 
concentration boost 
crop yields by:

1. Increasing the rate of 
photosynthesis, which spurs 
growth 

2. Reduce the amount of water 
crops lose through 
transpiration.
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Watershed Science and Modelling Lab members and 
collaborators

Vic Adamowicz
Tim McAlister
David Sauchyn
Greg Goss
Jahan Kariyeva; and many more…
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Thank you for your 
attention!
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