






Path of the Angus tornado, 17 June  2014
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Pattern of the jet stream between Polar and Mid-latitude 
air masses on 20 March, 2012 
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Pools of rain in Fort Severn,  21 March, 2012, + 80C2
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Surface temp anomaly for April 2015 cf last 10 years

Climate4You   GISS data





IPCC 2013

Observed annual temperature change 1901-2012

↑ 0.85°C
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The Panama 
land bridge 
formed from
a chain of
volcanoes  
3 million yrs ago
cutting
equatorial
circulation
between the
Atlantic and 
Pacific.

Ice caps 
formed in the
N. Hemisphere
2 million yrs ago  
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Geometry of Earth’s orbit 

Earth’s orbit changes from nearly circular 
to elliptical and back over about 100,000 
years. We are now about 5 million km 
(3%) closer to the Sun in January  than in 
July 

The tilt of the axis of rotation changes 
from an angle of 21.5o to 24.5o and back 
over 41,000 years. It is currently 23.4o

The Earth’s axis wobbles like a top over a 
cycle of 26,000 yrs, shifting the seasons 
around the orbit. Vega was the “North 
Star” 13,000 years ago.

Low tilt + more  distance in summer = cool
temp = survival of snow = Ice Age



450,000 year record of CO2 and temp in an 
Antarctic ice core (Vostok)

First rise in temp comes before CO2 increase followed by release 
of ocean CO2 driving warming about 800 yrs later

Interglacial    
warming

cold

warm

cold

Interglacial 
warming because 
of 

1. Changes in the 
geometry of 
Earth’s orbit

2. Loss of polar 
snow

3. Release of CO2 
from ocean 





Mt Pinatubo erupted 
June 15, 1991 

Before the eruption

After the eruption

Sulphate aerosol in 
the stratosphere



NRCan 2014



Change in annual total 
precipitation 1950 - 2010

East and west coasts  and 
southern Ontario have 

become wetter; the Prairies 
drier; little change in most of 

Ontario



NASA SeaWIFS and 
GeoEye
Visualisation Studio    
7 Dec 2000



Toronto – six 100 year 
and 

three 50 year storms      
in last 25 years

Heavy pptn days  >10 mm





crazyjew.net

Finch Avenue washout, August 2005
Damaging 2 high pressure gas mains, drinking water 

main, telephone, hydro, and cable lines. 



29 April 2006
NASA/Goddard Space Flight Center Scientific Visualization Studio 

NASA/Goddard Space Flight Center Scientific Visualization Studio 

14 Nov 2005



Env Canada

By the middle of this century, winter temperatures are expected to rise dramatically in 
Canada. This scenario was produced by an ensemble of climate models (mean winter 
temperature change, 2041-2070 as compared to 1961-1990, SRES A1B, using IPCC AR4 
climate models).

https://www.ec.gc.ca/sc-cs/FE6B6E6B-19F2-4978-9AEC-F10249D44005/Scenarios_map_edited.png


beyond 
collective adaptation

Limits to adaptation -
cumulative critical impacts

EU  goal “dangerous”

Inevitable intolerable



http://serc.carleton.edu/eslabs/hurricanes/index.html

The atmosphere also blows around and is especially complicated in  
Far North Ontario

http://serc.carleton.edu/eslabs/hurricanes/index.html






Sibbit et al 2011

Sun to Earth to living room in Okotoks ...

SUN

EARTH



Guelph SmartCentres
Walmart parking lot

Daily Commercial News. 24 Aug 2007

Artist’s rendering 
of the parking lot 

subsurface

Parking lot drains to 
collection system that 

allows removal of oil and 
grease followed by 

infiltration into 
groundwater. Avoids 
adding load to the 

stormwater system while 
helping recharge the 
underlying aquifer.  

CULTEC



UK Climate Impact Program

Vulnerability evident
Adaptation

Coping range

Residual risk after adaptation



Adaptation Planning Process
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Adaptive Management

Source: Warren and Lemmen (2014) 



UK Met Office -
http://www.metoffice.gov.uk/publicsector/hazardmanager/CIRF

Climate Impacts Risk 
Assessment Framework

1. Identify needs, 
objectives, outcomes, 
expectations;

2. Explore data sets;

3. Assess existing 
vulnerability/risk;

4. Assess how risks are 
likely to change;

5. Work to explore 
suitable adaptation 
options;

6. Communicate results 
and outcomes;

7. Identify future steps.



So what is climate change adaptation? 



Green Infrastructure

41

Photo: Toronto Region CA and Credit Valley CA

• Green infrastructure: green 
roofs and green walls, 
permeable pavement, rain 
barrels, cisterns and 
constructed wetlands.

• Can also refer to existing 
natural features, such as 
wetlands, urban forests or 
parklands, that retain and 
filter stormwater

• Nothing new – just new 
reasons to apply



US EPA -
http://water.epa.gov/infrastructure/greeninfrastructure/climate_res_infographic.cfm



US EPA -
http://water.epa.gov/infrastructure/greeninfrastructure/climate_res_infographic.cfm
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Land Use Planning Tools

49Richardson and Otero, 2012, NRCan





Policy driving adaptation
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And more…



1. Mainstream adaptation as a key informant of all local government development planning

2. Conduct impact and vulnerability assessments

3. Prepare and implement integrated, inclusive and long-term local adaptation strategies

4.  Ensure that adaptation strategies are aligned with mitigation strategies

5.  Promote the use of adaptation that recognises the needs of vulnerable communities and ensures sustainable 
local economic development

6.  Prioritise the role of functioning ecosystems as core municipal green infrastructure

7.  Seek the creation of direct access to funding opportunities

8.  Develop an acceptable, robust, transparent, measureable, reportable and verifiable register

9.  Advocate for partnerships with sub-national and national governments

10. Promote partnerships at all levels and city-to-city cooperation and knowledge exchange
52

Durban Adaptation Charter 

By signing up to the Durban Adaptation Charter, Mayors and local 
government leaders commit to:



THANK YOU

dpearson@laurentian.ca
adouglas@mirarco.org
www.climateOntario.ca

mailto:dpearson@laurentian.ca
mailto:adouglas@mirarco.org
http://www.climateontario.ca/

