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Experience

Å PDF at The University of Lethbridge ïAgriculture Study

Å Adaptation and Impacts Research Group, Environment 
Canada at the University of Toronto

Å Science Authority, for the TNR Study

Å Contributor to the Canada Country Study

Å Lead author, report on climate change and health in the 
TNR 

Å Senior Scientist, Pollution Probe

Å Co-lead author, Ontario chapter, contributor HC report

Å Member of the Ontario Expert Panel on Climate Change 
Adaptation

Å Member of Advisory Committee to Health Canadaôs Heat 
Stress Response Program

Å Member of Advisory Committee to NRTEE ñClimate 
ProsperityòProgram

Å Co-lead, The Gateway Project with MNR funded by NRCan



Windsor 2011
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Pre-industrial levels

were 275 ppm

2xCO2 = 550 ppm

Current CO2 is 

385 ppm; 

CO2e is 

435 ppm
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Scientists have studied the relationship between 

greenhouse gas concentrations and climate for 

more than a century
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Warming of the climate system is 

unequivocal, as is now evident from 

observations of increases in global 

average air and ocean temperatures, 

widespread melting of snow and ice, 

and rising global mean sea level.

Direct Observations of Recent 

Climate Change



Warmest 12 years:

1998,2005,2003,2002,2004,2006 

2001,1997,1995,1999,1990,2000

ñWarming of the climate system is unequivocalò

IPCC Fourth Assessment Report, 2007



At continental, regional, and ocean basin scales, 

numerous long-term changes in climate have 

been observed. These include:

ï Changes in Arctic temperatures and ice, 

ï Widespread changes in precipitation amounts, 

ocean salinity, wind patterns 

ï and aspects of extreme weather including 

droughts, heavy precipitation, heat waves and 

the intensity of tropical cyclones

Direct Observations of Recent 

Climate Change



Personal 

Observations: 

Glacial Retreat 

in the Rockies



Copenhagen Diagnosis 2009: 

Observed and modeled Arctic sea-ice extent



Copenhagen Diagnosis 2009: 

Sea-level change 1970-2010



Recently in the newsé

ÅMass tree deaths prompt fears of 

Amazon 'climate tipping point'

ïScientists fear billions of tree deaths 

caused by 2010 drought could see vast 

forest turn from carbon sink to carbon 

source
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Recently in the newsé

ÅReport: Great Lakes can experience 

water shortages

ïDespite having more fresh water than 

anywhere else in the world, the Great 

Lakes region could experience shortages 

in some locations because of climate shifts 

or surging demand, a federal analysis 

says.

Windsor 2011



Recently in the newsé

Å2010 ties 2005 as warmest year on 

record worldwide 

ïIt's a tie: Last year equaled 2005 as the 

warmest year on record, government 

climate experts reported Wednesday. 

ïIn addition, the Global Historical 

Climatology Network said Wednesday that 

last year was the wettest on record. 
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Reconstructed, observed and future 
warming projections

Mean for low scenario 

(B1) is 1.8°C (range 

is 1.1°C to 2.9°C).

For high scenario 

(A1FI) mean is 4.0°C 

(range is 2.4°C to 

6.4°C).

Across all scenarios 

mean is 3.0°C; range 

is 2.0-4.5°C.



Projected warming

in 21st century 

expected to be

greatest over land 

and at most high 

northern latitudes

and least over the 

Southern Ocean 

and parts of the 

North Atlantic 

Ocean

Projections of Future Changes in Climate



Projections of Future Changes in Climate

Precipitation increases very likely in high latitudes; 

Decreases likely in most subtropical land regions

Very likely that hot extremes, heat waves, and heavy precipitation 
events will continue to become more frequent
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UN Framework Convention on 

Climate Change
ÅArticle 2

Åñé stabilization of greenhouse gas 

concentrations in the atmosphere at a level 

that would prevent dangerous anthropogenic 

interference with the climate system.  

Dangerousïhow much change?

Stabilizationïat what level?

The International Community has chosen 2C° global 

warming  as the ñdangerousòlevel ïonly 1.3C° more warming.



The abundance, atmospheric lifetime, and Global 

Warming Potential of GHGs vary considerably 

GHG Abundance

(1998, ppbv)

Lifetime

(years)

GWP

(100 yr)

CO2 365,000 variable 1

CH4 1745 12 23

N2O 314 114 296

CFCs, HCFCs up to 0.5 2-1700 120-14,000

HFCs up to 0.02 0.3-220 12-12,000

PFCs, SF6 up to 0.08 2600-50,000 5700-22,200

Carbon

Dioxide

Methane

Nitrous

Oxide
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Emissions pathways to give 67% chance of 

limiting global warming to 2ºC
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Inevitability of Climate Change

ñThe overwhelming majority of 

scientific experts, whilst 

recognizing that scientific 

uncertainties exist, 

nonetheless believe that  

human-induced climate 

change is inevitable. The 

question is not whether 

climate will change... but 

rather how much... how fast, 

and whereò

Robert Watson, Chair of IPCC to CoP6 

Delegates, The Hague, November 2000

ñAdaptation will be 
necessary to address 
impacts resulting from the 
warming which is already 
unavoidableò(WGII SPM)

Even in regions with high 
incomes, some people, 
areas and activities can 
be particularly at risk from 
climate change (Synthesis 
Report)
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Impacts and Adaptation: Two National 

Assessment Reports

http://www.adaptation.nrcan.gc.ca/assess/2007/index_e.php ccadaptation@hc-sc.gc.ca

E-Mail: info@hc-sc.gc.ca
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ÅThe report reflects the advances made in understanding 

climate change impacts and adaptation in Canada. 

ÅIt highlights key issues facing each region of the 

country (Northern Canada, Atlantic Canada, Quebec, 

Ontario, Prairies and BC) in a policy-relevant manner.

ÅIt provides a concise, credible up-to-date source of 

information that will inform adaptation decision-making.

Å145 authors from governments, universities and NGOs 

from across Canada participated, and over 3100 

references were cited; 448 pages

ÅChapters were reviewed by 110 scientific experts and 

government (Federal, Provincial/Territorial) officials.

Highlights
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Reduced glacier cover

Permafrost 

degradation

Increased coastal erosion

Earlier onset of spring

Reduced snow cover

Changing animal 

distributions

Increased plant productivity

Reduced ice cover

Lower lake and river levels

Increased 

coastal erosion

The impacts of changing climate are already 

evident in every region of Canada.
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Many Regions of Canadaôs Coastline are 

Vulnerable to Sea Level Rise

Geological Survey of Canada, Bulletin 505
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Winter Temperature Change 2080s
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Windsor 2011Point potential evapotranspiration
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Model simulation results suggest that Ixodes scapularis populations in 

Canada (red triangles) occur at the limit of temperature suitability for the 

tick. Temperature may be a significant factor limiting northward 

expansion of the geographic range of I. scapularis, but this is expected 

to change rapidly with projected climate change

Lyme Disease
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Key Findings

ÅThe results from the assessment provide sound 

scientific evidence that Canadaôs climate is changing 

and that the impacts from of a changing climate are 

already evident in every region of the country. 

ÅIt is anticipated that climate change will exacerbate 

many current climate risks, while presenting new 

risks and opportunities, especially for communities, 

infrastructure and ecosystems. 

ÅWhile Canada has a relatively high capacity to adapt, 

this capacity is unevenly distributed between and 

within regions and populations. 
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The impacts of climate change are 

already being felt


