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IPCC 4th Assessment Report
• Warming of the climate system is unequivocal

• The warmth of the last half century is unusual in at 
least the previous 1300 years

• Most of the observed increase in globally averaged 
temperatures since the mid-20th century is very 
likely due to the observed increase in 
anthropogenic greenhouse gas concentrations

• Anthropogenic warming would continue for 
centuries, even if greenhouse gas concentrations 
were to be stabilized



Climate Change 2007: The Physical Science Basis -
Summary for Policymakers, February 2, 2007

4th Assessment Report

800+ contributing authors
450+ lead authors from 130+ countries
2500+ scientitic expert reviewers 
6 years of work
4 volumes
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Northern Hemisphere temperature, past 1000 years
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2006 Temperatures: Departures from Normal (1961-90)



Mean annual temperature (° C) 2050s vs 1961-90)
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Wavelet power spectrum













Region IV Dendrochronology – ENSO signal
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Canadian National Assessment –fall, 2007

http://www.adaptation.nrcan.gc.ca/assess_e.php



Major ecosystem shifts are expected

They will be most visible in the mountains and at the 
margins of the northern and western forests.



There will be greater variation from season to 
season and year to year

Both drought and unusually wet 
years could occur with greater 
frequency and severity 



There are advantages and 
disadvantages to a shorter winter



Eastern slopes/western Prairie
snow depth in March

values are 5-year 
centred averages
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Peyto Glacier

M.N. Demuth



slightly to significantly less surface and soil water

one of the most certain 
projections is that extra water 
will be available in winter and 
spring and summers generally 
will be drier



Closed-basin Prairie Lakes

van der Kamp et al.)



-12

-10

-8

-6

-4

-2

0

2

4

6

8

10

12

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
Years

R
el

at
iv

e 
Le

ve
ls

 (m
)

Whitewater Lake
(MB)

Big Quill Lake (SK)

Manito Lake (SK)

Redberry Lake
(SK)

Upper Mann Lake
(AB)

Spring Lake (AB)

Little Fish Lake
(AB)

____________

Dry

Dry

Water level changes, 1918-2004 (van der Kamp et al.)

Closed-basin prairie lakes



Most impacts are adverse because economies and 
activities are not adapted to change



The impacts of climate 
change will depend on 
how well we adapt and 
how much adapation is 
required



Policy Responses
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• Global warming – Green house 
gas emissions.

• Kyoto global protocol to control 
Green  house gas emissions

• Canada signatory to Kyoto

• Carbon Credit economy

• Governments introducing tax, 
tariffs and funding initiatives.

• Industry reacting, carbon liability 
impact statement, demands by 
Shareholders.

CO2 Capture issuesCO2 Capture issues



0
5

10
15
20
25
30
35
40

Actual, 1999 Projection,
2010

Projection,
2020

Oil
Natural gas
Coal
Nuclear
Renewables

World energy consumption shares by fuel typesWorld energy consumption shares by fuel types
(Energy Information Administration, 2001)



The Technology Challenge
Stabilising Greenhouse Gas 

Concentrations in the Atmosphere

Vehicles: Efficiency, Bio-
fuels, Hydrogen Fuel Cells

Zero Net Emission Bldgs., 
Industrial Efficiency, CHP

Nuclear Power Generation IV

Renewable Energy 
Technologies

Advanced Power Grids

Bio-Fuels and Power

Carbon (CO2) Sequestration

3

Different
- regions           - resources
- markets          - preferences
- scale-up         - technology 

requirements    timing
- infrastructures



Lean Solution

Reboiler to heat solvent

CO2 Stripping
Packed Column

CO2 Absorption 
Packed Column

Solvent 
preheating

Solvent solution with CO2

Rich Solution

Solvent Cooling 
by water

Captured CO 2
for utilization

Purified Gas
O2, N2, H2O

Steam from 
coal plant

Flue gas from 
coal plant:

CO2, O2, N2, H2O

120 0C60 0C

CO2 Removal Process



Boundary Dam Pilot Plant

CO2 Capture Facility in Operation in Saskatchewan

International Test Centre for CO2 Capture (ITC)
Petroleum Technology  Research Centre (PTRC)



Structured packing testing unit



Oil Reservoirs

Coal Beds
Deep Saline 
Aquifer



“Sequestration”

Carbon (CO2) Storage Model
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Field Size:     70 sq. miles OOIP: 1.4 billion bbls
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Weyburn Unit:



• Dakota Gasification Company

• 250 mmscfd CO2 by-product of 
coal (lignite) gasification

• 95 mmscfd (5000 tonnes/day) 
contracted and injected at 
Weyburn

• CO2 purity 95%

• EnCana currently injects 120 
mmscfd (i.e. 21% recycle)
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COCO22 Injection wellInjection well



The degree to which adjustments are 
possible in practices, processes, or 
structures of systems to projected or 
actual  changes of climate (IPCC, 2001).

Adaptation










