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Overview

• Review of water sources and previous balance for Alberta

• Introduction to Blue, Green, Fossil and Virtual water

• Results of provincial water 

inventory 

• Effects of a changing 

climate

• Virtual water trading
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Questions to be answered

• How much water do we have in our province at any given time?

• Where is this water located, above and below ground?

• How is our water being used?

• What is the balance of use vs. 

replenishment (or recharge)?

• What is the net balance of 

virtual water in Alberta - export 

or import?
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Earth’s water

Source: Shiklomanov 1993
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Previous assessment (2005)

September 2005
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Blue water:  lakes, streams, 

reservoirs, runoff, groundwater

Green water:  soil moisture, 

evaporation, potential evapo-

transpiration

Fossil water: deeper 

aquifers with non-saline and 

saline water, glacier storage

Virtual water:  incorporated or 

used to produce food & consumer 

products

A holistic approach



20/04/20117 WPREpresentation2.ppt

Blue & Green water (SWAT)

174 to 320 billion m3 1,225 to 1,637 billion m3

Source:  Abbaspour et al. 2010

30 to 128 billion m3
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Basin yields

1000s of m3/km2/yr % contribution to watershed

Source:  Kienzle 2010
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Streamflow and 

snowpack trends

Chateau Lawn (Elev = 1737 masl)
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Effect of climate cycles
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Available vs. allocated 

surface water
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How is our water used?

GroundwaterSurface water

Allocated volumes as of 2009:

Surface water = 9.89 billion m3/year

Groundwater = 0.31 billion m3/year

Source:  AMEC & AENV 2007
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Groundwater
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Source:  Environment Canada & Statistics Canada 2010
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Aquifers types & associated 

water volumes

Storage volume:

Pore volume: 16 to 55 billion m3

<1 to 2.2 billion m3

45 to 388 billion m3

<1 to 4.2 billion m3

165 to 5,620 billion m3

6 to 209 billion m3

Alluvial aquifers Buried channels Bedrock

Source:  AGS, Fennell 2010



Groundwater use

Millions of m3/yr allocated Estimated % used

Source:  AMEC & AENV 2007

Water well density

Source:  AENV 2010 Source:  AENV 2009
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Estimated recharge

GW use versus recharge (as %)Millions of m3/yr (estimated) Recharge as % of basin yield

Recharge:  15 to 30 billion m3/year  (possibly as high as 128 billion m3 based on SWAT modelling)

Allocated volume:  0.31 billion m3/year (1 to 2% of estimated annual recharge)

Source:  AMEC & AENV 2007Source:  AMEC & AENV 2007Source:  AMEC & AENV 2007
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Glacier inventory

Source:  Marshall and White  2010
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Melt characteristics

Source:  Marshall and White  2010
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Virtual water trade

Virtual water export  of crop products from Alberta

(Total = 12.1 billion m3/yr)

Virtual water export of livestock products from Alberta

(Total = 4.8 billion m3/yr)

Virtual water import of livestock products to Alberta

(Total = 0.12 billion m3/yr)

Virtual water import of crop products to Alberta

(Total = 0.73 billion m3/yr)

Source:  Liu and Zeng 2010
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Where does it go?

Net Virtual Water Export from Alberta

Source:  Liu and Zeng 2010
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Final tally

Source of water in Alberta Estimated volume (km3)

Basin yields 81 to 253

Blue water (rivers, reservoirs, shallow groundwater) 174 to 320

Green water (soil moisture) 1,225 to 1,637

Groundwater:  alluvial aquifers (pore + storage) 18 to 57

buried channel aquifers (pore + storage) 49 to 392

bedrock aquifers (pore + storage) 171 to 5,600

Lakes (only those listed in Atlas of Alberta Lakes) 200

Glaciers 30 to 55

Annual licensed allocation (not all used)

Surface water -9.89

Groundwater -0.31

Annual recharge

SWAT model 30 to 128

Baseflow separation / % of annual precip. vs. surficial geology 22 to 29

Virtual water

Export (primarily wheat, canola, beef, pork) -16.91

Import (primarily cereal grains, beef/pork/processed meats) 0.85

Note:  Estimated volumes are based on reasonable assumptions and existing data sources that have been 

used as reported.
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Summary

• Alberta is blessed with large quantities of water - not evenly 

distributed

• Large storage volumes reside in existing lakes, reservoirs, 

aquifers and remaining glaciers

• Soil moisture and groundwater represent dominant sources of 

stored water in Alberta

• Water supply risks are evident in certain parts of the province 
(due to climate variability & change)

• Opportunities exists to better manage our water supplies to 

ensure a sustainable future (e.g., better sub-basin accounting, 

implementation of conjunctive use strategies)
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Thank you

jon.fennell@worleyparsons.com

1-800-668-6772   Ext 410


