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Trends in mean annual temperature since 1895 for 12 climate stations 
spread across the Prairies The average increase in mean annualspread across the Prairies. The average increase in mean annual 
temperature for the 12 stations is 1.6°C. 





1880-2007

http://data.giss.nasa.gov/gistemp/



Northern Hemisphere temperature, past 2000 years
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Deuterium (δD), a proxy for temperature, and the concentrations of carbon 
dioxide (CO2), methane (CH4), and nitrous oxide (N2O) in air trapped within 
the ice cores and from recent atmospheric measurements.





Global mean surface temperature anomalies relative to 1901 to 1950; theGlobal mean surface temperature anomalies relative to 1901 to 1950; the 
thick blue curve shows the multi-model ensemble mean and the thin lighter 
blue curves show individual simulations.



Global mean surface temperature anomalies relative to 1901 to 1950: theGlobal mean surface temperature anomalies relative to 1901 to 1950: the 
thick red curve shows the multi-model ensemble mean and the thin yellow 
curves show the individual simulations. 



A th i i d l l i ld ti f t iAnthropogenic warming and sea level rise would continue for centuries, 
due to the timescales associated with climate processes and feedbacks, 
even if greenhouse gas concentrations were to be stabilized. 



All SRES scenarios are equally valid with no assigned probabilities of q y g p
occurrence. The set of scenarios consists of six scenario groups drawn from 
the four families: one group each in A2, B1, B2, and three groups within the 
A1 family, characterizing alternative developments of energy technologies: 
A1FI (fossil fuel intensive), A1B (balanced), and A1T (predominantly non-
fossil fuel).



GHG Emission (SRES) ScenariosGHG Emission (SRES) Scenarios



IPCC 4th Assessment Report

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

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

• A global assessment of data since 1970 has shown it is likely that 
anthropogenic warming has had a discernible influence on many 
physical and biological systems.

Impacts due to altered frequencies and intensities of extreme weather• Impacts due to altered frequencies and intensities of extreme weather, 
climate and sea-level events are very likely to change.

• Many impacts can be avoided reduced or delayed by mitigationMany impacts can be avoided, reduced or delayed by mitigation.



IPCC 4th Assessment Report

800+ contributing authors
450+ le d tho  f om 130+ o nt ie450+ lead authors from 130+ countries
2500+ scientitic expert reviewers 
6 years of work6 years of work
4 volumes

Oslo, 10 December 07
The Nobel Peace Prize 







Health Impacts



Map of future climate change impacts on freshwater. Background shows 
ensemble mean change of annual runoff, in percent, between the present 
(1981-2000) and 2081-2100



Climate Change Impacts – Latin America





Impact Detection and Attribution



Geographical Distribution of Vulnerability in 2050 with and without Mitigation

SRES A2 and climate sensitivity of 5.5°C (a) current adaptive capacity 
(b) enhanced adaptive capacity (c) mitigation to cap GHGs at 550 ppm 
(d) mitigation (550 ppm) and enhanced adaptive capacity



Policy Options



Adaptation: adjustments in practices, processes, or 
structures of systems to projected or actual  changes of 
climate (IPCC, 2001).



Premier's Forum on 
Climate Change
June 1, 2007, Regina

Alberta Caucus, House of 
Commons, March 28, 2007

Meeting the Challenge 
Alb t ’ Cli t Ch PlAlberta’s Climate Change Plan 
International Expert Panel
June 8, 2007
Kananaskis,  Alberta





The Assessment Report

• The process was overseen by an advisory committee

A robust, scientific process with many partners:

• The process was overseen by an advisory committee 
with representation from governments, academia, 
Aboriginal groups and the private sector.

• 145 authors from governments, universities and 
NGOs from across Canada participated, and over 
3100 references were cited.

• Chapters were reviewed by 110 scientific experts and 
government (Federal, Provincial/Territorial) officials.



The Assessment Report

First national-scale assessment of climate change impacts and 
adaptation in Canada since the Canada Country Study (1997)

GOALS
• Highlight advances made inHighlight advances made in 

understanding Canada’s 
vulnerability to climate change in 
past decadepast decade

• Provide a knowledge foundation 
that informs adaptation decision-p
making and policy development in 
a non-prescriptive manner



Conclusions: impacts

2 - Climate change will exacerbate many current climate risks, 
and present new risks and opportunities, with significant 
implications for communities, infrastructure andimplications for communities, infrastructure and 
ecosystems.

E b t t N i k d

Reduced water quality and N di d t

Exacerbate current 
climate risks

New risks and 
opportunities

• Reduced water quality and 
quantity across Canada

• Increasing demands for 
water

• New diseases and pests
• New challenges to 

management of protected 
areaswater

• Increased frequency and 
magnitude of extreme 
events

areas
• New opportunities for more 

profitable crops and tree 
speciesp



MORE INFORMATION

Available on-line on March 6:

http://adaptation2007.nr
can.gc.cacan.gc.ca

Download pdfs
A th bi hAuthor biography
Order CDs

QQuestions? Contact us at:  
adaptation@nrcan.gc.ca



Conclusions: impacts

1 The impacts of changing climate are already evident in1 - The impacts of changing climate are already evident in 
every region of Canada.

Permafrost 
degradation

R d d  

Reduced ice cover

Reduced snow cover

Changing animal 
distributions

Increased 
coastal 
erosion

Increased coastal erosion

Reduced glacier cover Earlier onset of Earlier onset of 
spring

Increased plant productivity

Lower lake and river levels





Mean Annual Temperature (° C) 2049-60 versus 1961-90

CGCM3_A1B
2049 602049-60



Canadian Prairies
CC Scenarios

Projected changes in mean seasonal temperature and precipitation for the 
grassland forest regions. The grey squares indicate the ‘natural’ climate 
variability simulated by a long control run of the CGCM2. 



Annual Precipitation, Swift Current, 1895-2003
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Climate Trends and Variability

mean conditions

Coping 
Range 

adaptation

departures from mean conditions





Prairie Drainage Basins (source: PFRA)
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South Saskatchewan River at Medicine Hat, 1402-2004
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El Niño winter (‐); summer (+)
La Niña winter (+); summer (‐) 

Figure 8. Seasonal precipitation, 
ENSO and tree growth response

Response to 
summer

Response to p
winter

r = .67



MB Hydro Watershed, Drought of Record

Annual Deviations from mean inflow to 
Nelson River (cfs)Nelson River (cfs)
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• EPCOR Water Services Inc. (EWSI) provides water, 
t t d di t ib ti i t illiwastewater, and distribution services to over one million 

people in more than 50 communities across Western 
Canada.

• EWSI utilizes an Integrated Resource Planning (IRP) 
approach for the development of capital andapproach for the development of capital and 

operational plans for the Edmonton water system. 

T diti l l i ld id fl h t i ti• Traditional planning would consider flow characteristics 
of the raw water streams as “knowns” in the system.

Source: Climate Change – Potential IRP Impact areas



North Saskatchewan River, Edmonton, AB

On May 2 1796, furs could not be moved 
“there being no water in the river ”there being no water in the river.  



The Largest Known Oil 
Reserve in the World!



Liquid Asset
Could the oil sands, Canada's greatest economic project, come 

undone simply because no one thought about water? 
ANDREW NIKIFORUK 
Globe and Mail Update

March 28, 2008 at 7:00 AM EDT

Historically, the North Saskatchewan River has been 
subject to extreme variations in flow, notes Dave Sauchyn, 

fa climate change specialist at the University of Regina. In 
1796, a drought year, the Hudson's Bay Co. had trouble 

moving furs, "there being no water in the river," ... Sauchyn g , g , y
says that 80 years of record keeping on the river are 

insufficient to predict variability in water availability. "They 
should be thinking about whether it's judicious to proceedshould be thinking about whether it s judicious to proceed, 

or how to store water during low flows."


