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2005 was the warmest year on record





2005 was the 2nd warmest year on record











http://www.cru.uea.ac.uk/cru/press/2005-12-WMO.pdf





21-Day Minimum Temperature Anomalies





















Yet some contrarians 
would have you 

believe that there is no 
problem
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Temperatures 
over land have 
risen as much 
on windy nights 
as on calm 
nights.

David E. Parker



Science 8 July 2005



Tim Barnett

"This is perhaps the most compelling evidence yet that 
global warming is happening right now and it shows that 
we can successfully simulate its past and likely future 
evolution" 
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Vostok, Antarctica, Ice Core Data
Currently 
~380 ppm



New ice core from Antarctica (Dome C site) 
dates back to at least 750,000 years!



Dome C Carbon Dioxide and DeuteriumDome C Carbon Dioxide and Deuterium

Siegenthaler et al. 2005 (Science 25 Nov.)





The “Hockey Stick” Graph

After: M.E. Mann, R.S. Bradley and M.K. Hughes, Nature, 392, 779-787 (1998).

1998 

After: M.E. Mann, R.S. Bradley and M.K. Hughes, Nature, 392, 779-787 (1998).



An Introduction to Climate Change: A Canadian Perspective



realclimate.org



Mauna Loa, Hawaii

The “Keeling Curve”



IPCC CO2 SCENARIOS

Socio-economic and geophysical models are 
used to make projections about future 

carbon dioxide (and GHG) concentrations.

Currently 
~380 ppm



• But observed warming is 
consistent with expectations

• Solar variability doesn’t explain 
much of the change

• Models are imperfect (and 
always will be) but they are 
absolutely essential

Climate is Difficult to Model



GCM Simulations vs Observed 
Temperatures

Solar & 
Volcanic 
Influence

Human 
Influence

All



The Range of Global 
Temperature Projections 

(IPCC)
5.8°C

1.4°C



What do the 
models 
indicate    
for 
Manitoba?



58°45’N, 94°W

What do the 
models project 
for Manitoba?

For example:



Models
SPRING: 2080’S

Changes relative to 
1961-90

Warmer

Churchill area



Models
SUMMER: 2080’S

Changes relative to 
1961-90

Warmer

Churchill area



Models
FALL: 2080’S

Changes relative to 
1961-90

Warmer

Churchill area



Models
WINTER: 2080’S

Changes relative to 
1961-90

Warmer

Churchill area



CGCM2 A21 (SRES) Mean Temperature Change - 2080s - March

March



CGCM2 A21 (SRES) Mean Temperature Change - 2080s - April

April



CGCM2 A21 (SRES) Mean Temperature Change - 2080s - May

May



CGCM2 A21 (SRES) Mean Temperature Change - 2080s - June

June



CGCM2 A21 (SRES) Mean Temperature Change - 2080s - July

July



CGCM2 A21 (SRES) Mean Temperature Change - 2080s - August

August



CGCM2 A21 (SRES) Mean Temperature Change - 2080s - September

September



CGCM2 A21 (SRES) Mean Temperature Change - 2080s - October

October



CGCM2 A21 (SRES) Mean Temperature Change - 2080s - November

November



CGCM2 A21 (SRES) Mean Temperature Change - 2080s - December

December



CGCM2 A21 (SRES) Mean Temperature Change - 2080s - January

January



CGCM2 A21 (SRES) Mean Temperature Change - 2080s - February

February



Expectations
• Shorter, warmer winters

• Wetter winters?

• Hotter summers

• Drier summers?

• More intense precipitation

• More variability?



Rate of Change (°C per decade) of Average Winter 
Maximum Temperature, 1970-2005



Rate of Change (°C per decade) of Average Winter 
Maximum Temperature, 1970-2005



Rate of Change (°C per decade) of Average Winter 
Minimum Temperature, 1970-2005



Rate of Change (°C per decade) of Average Winter 
Minimum Temperature, 1970-2005



IPCC



IPCC



New studies 
documenting climate 
change are published 

almost every day



Health
Weather-related mortality
Infectious diseases
Air-quality respiratory illnesses

Agriculture
Crop yields
Irrigation demands

Water Resources
Changes in water supply
Water quality
Increased competition for water

Coastal Areas
Erosion of beaches
Inundation of coastal lands
Costs to protect coastal communities

Forests
Change in forest composition
Shift geographic range of forests
Forest health and productivity

Species and Natural Areas
Shift in ecological zones
Loss of habitat and species

Potential Climate Change ImpactsPotential Climate Change Impacts

Climate Changes

Sea Level Rise

Temperature

Precipitation

Source: EPA



Water
• Availability

• Quality

• Allocation

• Reliability

• Waste-water management



Agriculture
• Reliability

• Financial infrastructure

• Crop selection

• Pests

• Associated industries

• Irrigation



Aridity Index: P/PET

(Sauchyn, et. al. 2004)



Transportation
• More heat stress on roads

• Less snow clearing

• More freezing rain 

• Less frost damage

• Enhanced erosion

• Stormwater management

• Winter roads



Using Average of 
Temperatures Projected 
by the GCMs, in the 
southeast of the 
province:

• 2020’s: Roads open 3 days 
later, season 5 days 
shorter

• 2050’s: Roads open 5 days 
later, season 10 days 
shorter

• 2080’s: Roads open 7 days 
later, season two weeks 
shorter



Extremes
• Drought

• Local and large floods

• Thunderstorms

• Freezing rain

• Heat waves

• Forest fires



Need for Adaptation
• Minimize social impacts

• Minimize economic impacts

• Conserve resources

• Apply social justice

• Expand planning horizons

• Maximize opportunities



Barriers to Adaptation
• Understanding

• Support

• Leadership

• Jurisdictional issues

• Budgets

• Training

• Competing problems 



climatechangeconnection.org




