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Renewable Freshwater Resources

Top 5 Countries   

% of global supply

Brazil 12.4

Russia 10.0

Canada 6.5

USA 6.4

China 6.4

Sprague 2006
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Some recent signs that climate warming has 

been underestimated by the IPCC:

ÅAccelerated sea level rise ï

Rohling et al. Nature Geoscience 2009

ÅGreater insect damage : higher forest fire

Kurz et al. Nature 2008

ÅGreater ocean acidification

Proc. Royal Society of London 2005

ÅLonger period of high atmospheric CO2 

Archer et al. Ann. Rev. Earth Planet. Sci. 2009

ÅAccelerated loss of polar ice

NOAA, NASA websites, many papers

ÅChanges in biotic distribution, abundance, breeding

Post et al. Science 2009

ÅAccelerated melting of permafrost, greater C content

Tarnocai et al. 2009 Global Biogeo Cycles.







Sunshine



Climate warming is not the only reason to change!



Global Forest Watch



http://www.ltrr.arizona.edu/sngc/images/fbsm/scardts.jpg

Tree Rings (Dendrochronology)





Axelson et al. 2009 Water Resour. Res.
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Lewis et al. in press
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Human Population (millions)

 Canada Saskatchewan Alberta  

1901 5.4 0.09 0.07 

1931 10.4 0.92 0.73 

1971 22.0 0.93 1.67 

2001 31.1 1.02 3.1 

Population 

Increase 

6X 11X 44X 

 

Source:  Statistics Canada Annual Statistics 2003, Human Activity and the Environment
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At habasca River drainage basin subcat chment  

areal wat er yields (May ïAugust , 1971-2001)  

0

200

400

600

800

1000

1200

1400

Sunwapt a Jasper Hint on Windfall At habasca Ft . McMurray Embarass

A
re

a
l 

w
a
te

r 
y

ie
ld

 (
x
1

0
0

0
 m

3
/
k
m

2

Beginning End

(1970-2001)

-33.7%

(1971-1996)

+18.3%

(1970-2001)

-73.8%

Donahue unpublished



Destruction of Albertaôs 

Boreal Forests and Waters

By Tar Sands Developments

D. W. Schindler

Area,  thousands km2

Alberta      662

France       505

Sweden     450

Norway      386

Germany    357

UK              249

Oil Sands   140

Greece       131
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Tar Sands Extraction- Major 

Environmental Issues

ÅCO2 emissions

ÅWater removal

Water pollution- PAHs, Mercury, Arsenic, etc. etc

ÅLack of reclamation

ÅBoreal forest destruction 

ÅBiodiversity loss

ÅAir pollution problems

ÅViolation of First Nations subsistence space

ÅLack of cumulative effects assessment

Å Incompetent monitoring 





Oil Sands-

Scraping Bottom?
National Geographic Mar 2009
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Athabasca River flows
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Oil sands development

Industry uses the average for

Its propaganda




