


U 60% of
Global
standing
water is in
Boreal regions

LAKES OVER 10km IN THE BOREAL FOREST

:IMENFDI'ESI R ] u“ &
I Lakes over 10km? L -
:I{m m:&:—m1m

Pl Brting: 100
United States of America et e 2008




Parcent
Wetland
0-5
&6-10
11-20
N 21-40
Il 41-50
- 100

[] Boreal Forest
Camada
Unitad Statas of Amarica

[ 0
2]

Frojeciion: Lambart Corvormul Conic
Cwiurrc Harth Ammarkcan 1527
M-ug:ﬂm

Pl Bcrthirg S0
mn-mz- 1, 00

Wetlands as %
of landscape




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:

A Accelerated sea level rise i
Rohling et al. Nature Geoscience 2009
A Greater insect damage : higher forest fire
Kurz et al. Nature 2008
A Greater ocean acidification
Proc. Royal Society of London 2005
A Longer period of high atmospheric CO2
Archer et al. Ann. Rev. Earth Planet. Sci. 2009
A Accelerated loss of polar ice
NOAA, NASA websites, many papers
A Changes in biotic distribution, abundance, breeding
Post et al. Science 2009
A Accelerated melting of permafrost, greater C content
Tarnocai et al. 2009 Global Biogeo Cycles.
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T UAVE BEEN INFORMED FRoM
A REVABLE SOURCE , THAT THIS

"GLOBAL WARMING" 1S 4\)51'
NOTHING BUT JUNK SCIENCE .
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Climate warming is not the only reason to change!




Forest landscape fragments (10,000-50,000 ha)

I |ntact forest landscapes (>50,000 ha)
[ | Boreal Forest

Intact forest landscapes and forest landsscape fr

Global Forest Watch



Tree Rings (Dendrochronology)
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Reconstructed Regional July PDS (Sauchyn and Skinner, 2001)
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220

Al L] L L} L]

m o (=] o o o o o o
=] © - o~ o @ 0 -

o~ -~ -~ - -~

Am\mEv Moy Jeak-isjem abieany

Axelson et al. 2009 Water Resour. Res.



HOLOCENE EVOLUTION OF THE MANITOBA

GREAT LAKES REGION

025 MM TILT = 7700 YEARS BP

015 MAGA TILT - 8500 YEARS BP

0.10 MM TILT - 5500 YEARS BP

0.05 MK TILT ~ 4000 YEARS BP

0.025 WM TILT - 2100 YEARS EP

ZERO TILT - PRESENT DAY
TILT TOWARDS N3OE

SIMPLIFIED MODEL BASED ON ISOSTATIC REBCUNE WITH EGUAL TILT THRCUGHOUT

file OF93-8.

RECCMMENDED CITATION: Matile, 3., Lewie, C.F.M., Nieisen, E.,
Trorleifson, L.H. and Tcad, B.J. 1996, Holocene Evolut-on of the
Mardtobs Great Lakes Region; Manitobs Frier gy and Mines, Opar:
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M. Lewis et al.
2009. Aguat.
Ecosystem
Health



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 6X 11X 44X
Increase

Source: Statistics Canada Annual Statistics 2003, Human Activity and the Environment






Athabasca Glacier

Snow Dome
|

Athabasca Glacier Dome Glacier
er Athabasca Glacier Dome

Sunwapta Lake
S

Ripple Lake
Lac Ripple ~——=



Elevation (F eet)
0- 1000
1000 - 2000
2000 - 3000
3000 - 4000
4000 - 5000
5000 - 6000

[ 5000 - 7000

7000 - 8000
8000 - 9000
Q000 - 10,000
10,000 - 11,000
Glacier

= Sunwapta River

www3.gov.ab.ca/env/water/basins/BasinForm.




Athabasca River drainage basin subcatchment
areal water yields (May T August, 1971-2001)
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Donahue unpublished



Destructi on of
Boreal Forests and Waters
By Tar Sands Developments

D. W. Schindler

Area, thousands km?2

Alberta 662
France 505
Sweden 450
Norway 386
Germany 357
UK 249

Oil Sands 140
Greece 131

B In Situ
1 Mining
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Tar Sands Extraction- Major
Environmental Issues

A CO2 emissions
A Water removal
Water pollution- PAHs, Mercury, Arsenic, etc. etc
A Lack of reclamation
A Boreal forest destruction
A Biodiversity loss
A Air pollution problems
A Violation of First Nations subsistence space
A Lack of cumulative effects assessment
A Incompetent monitoring
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Photograph by Peter Essick



Oil Sands-

Scraping Bottom?
National Geoadraphic Mar 2009
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Projected maximum water diversions by oil sands mines, Athabasca River Basin
Source: AMEC 2007



250 : .
Winter low flows, Athabasca River

at Fort McMurray
200 - (upst%eam of oil sands withdrawals)

150 -

Industry uses the average for
Its propaganda 37 m3 sec'l

100 -

Oil sands development

50 -

Slope: -1.5 m® sec™ year™
O I I I I I I I I
1970 1980 1990 2000 2010 2020 2030 2040 2050

Schindler et al. 2007
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