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Climate Context  
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1. Long term changes to temperature and precipitation 

2. Variability – highs and lows, continuance and seasonal and annual 

3. Extreme events – wind, rain, snow, drought 

 



 

• Human activity has been increasing the concentration of 

greenhouse gases in the atmosphere  

• Pre-industrial levels of carbon dioxide: 280 parts per million by 

volume (ppmv) 

•  Current levels: > 380 ppmv and increasing at a rate of 1.9 ppm 

yr-1 since 2000 

• Carbon dioxide concentrations of anywhere from 490 to 1260 

ppm (75-350% above the pre-industrial concentration) 



Fossil Fuel Emissions: Actual vs. IPCC Scenarios 

Updated from Raupach et al. 2007, PNAS; Data: Gregg Marland, Thomas Boden-CDIAC 2010; International Monetary Fund 2010  
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IPCC 2007: WG1 AR4 

Global and Continental Temperature Change 
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The climate is warming: 
 
•  Global surface temperatures have increased 

about 0.74°C since the late-19th century 
 

•  Between 1948 and 2008, the average annual 
temperature in Ontario has increased by up to 
1.4°C. The greatest warming has been in the 
western part of the province 
 

•  Scientists project that by 2050, the average 
annual temperature in Ontario will increase by 
2.5°C to 3.7°C 
 

•  2010 was the hottest year on record since 
nationwide recordkeeping began in 1948, and 
northern Ontario experienced conditions that 
were at least 20 per cent drier than normal 





     



United Nations Environmental Programme/GRID-Arendal, 2005 

Responses to Climate Change 
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In Ontario, climate change will manifest itself in many ways 

including: 

  

• Changes in precipitation regimes i.e. wetter winters, rainier 

winters and dryer, hotter summers;  

 

• Changes in drought frequency and severity;  

 

• Changes to the frequency and intensity of storms;  

 

• Increases to average annual and average seasonal air 

temperatures;  

 

• Warmer winter temperatures, particularly daytime minimum 

temperatures;  

 

• Changes in soil temperature and moisture.  

In Ontario, more than 57,000 

farms contribute $10.3 billion 

to the Provincial GDP and 

capture close to one quarter of 

the country’s national farm 

cash receipts 



OCCIAR, 2009 

Impacts from Weather and Climate in Ontario 
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Agricultural sector: 
 

While not often discussed and properly evaluated, there 

may be some positive impacts from climate change which 

could include:  

 

• Potential increases in soil moisture;  

 

• Potential increases to the length of the growing season 

(i.e. earlier start to planting season);  

 

• Increases to crop production and yields;  

 

• Potential to grow new crop species in a warmer climate;  

 

• Increases in land value.  



Agricultural sector: 
 

From these climate and weather changes stem both risks and 

opportunities for the agricultural sector. Negative impacts include:  

 

• Yield changes for vegetable and grain crops;  

 

• Negative effects on forage crops;  

 

• Increases in pests, diseases, weeds, and fungi;  

 

• Crop damage due to extreme weather events (i.e. heat waves 

and freezing rain);  

 

• Increases in drought stress and increases in future water 

demands;  

 

• Increases in evapotranspiration;  

 

• Increases of stress for livestock with extreme weather event (i.e. 

heat waves)  
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Severe weather 



Mitigation and Adaptation 

 Mitigation AND Adaptation =  “Acting on the causes 
and consequences of climate change” 

 

 Mitigation: reduction of GHG emissions 

 Adaptation: planning ahead to reduce negative and 
maximize positive impacts  

Mitigation Adaptation 
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Adaptation will Increase Coping  Range 

Warren and Egginton, 2008 from Smit et al, 1999 



Coping 

• Short-term and immediate 

• Oriented towards survival 

• Not continuous 

• Motivated by crisis, reactive 

• Often degrades resource 
base 

• Prompted by a lack of 
alternatives 

 

Adaptation 

• Oriented towards longer 
term livelihoods and 
security 

• A continuous process 

• Results are sustained 

• Uses resources efficiently 
and sustainably 

• Involves planning 

• Combines old and new 
strategies and knowledge 

 

Daze et. al., 2009 

Difference Between Coping and Adapting 
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The ability of a system to adjust 
to climate change (including 
climate variability and extremes) 
to moderate potential damages, 
to take advantage of 
opportunities, or to cope with 
the consequences. 
 

IPCC, 2007  

Warren and Egginton, 2008  
(adapted from Smith et al., 2003) 

Adaptive Capacity 
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•  Crop and pasture rotation;  

 

•  Fallowing of fields, and low or no tillage techniques;  

 

•  Increase implementation of irrigation, fertilizer, pesticides, or 

fungicides;  

 

•  The use of variety of genetic strains and vigour lines of crops 

or livestock;  

 

•  Physical barriers (i.e. wind breaks, buffer strips);  

 

•  Improvement of facilities (i.e. improvement of manure storage 

facilities);  

 

•  Changes in planting or harvesting dates;  

 

•  Changes of crops or livestock;  

 

•  Diversification of crops and livestock, and income;  

 

•  Proper monitoring techniques.  

Wikipedia, 2011 

Wikipedia, 2011 
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• Work in partnership 

• Understand risks, thresholds and uncertainties and prioritize risks 

• Frame and communicate SMART objectives (specific, measurable, 
achievable, results-oriented and time bound objectives) 

• Manage climate and non-climate related risks using a balanced 
approach 

• Address risks associated with today’s climate vulnerability and 
extremes 

• Use adaptive management to cope with uncertainty 

• Recognize the value of no/low regrets and win-win adaptation 
options 

• Avoid actions that foreclose or limit future adaptations 

• Review the continued effectiveness of adaptation decisions 
 

Modified from UKCIP 



Adapting to Climate Change and 
Climate Variability 

Municipal Planner Engineers Municipality Specialists 

CIP Engineers Canada, CSA 
(PIEVC, IDF) 

CSA, ICLEI, Bruce/Egener 
(Case Studies, Guides, 
Risk Management) 

IBC, ICLR, TPH, HC 

POLICY 



…and many more 
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Agriculture and Agri-Food Canada (AAFC) 
 

• Climate Change Adaptation workshops series: 

• 13 workshop series that took place between November 2009 and June 2010 

• Explain current Government of Canada (GoC) and AAFC thinking on climate 

change adaptation, including introducing a draft AAFC climate change 

strategy; 

• Identify regional adaptation issues and opportunities, and actions or 

solutions needed to address them, both regionally and sectorally; 

• Ensure a coherent and comprehensive set of adaptation activities is 

undertaken by all actors – more specifically by clarifying the roles of 

government and other industry members in implementing solutions so that 

AAFC climate change adaptation activities complement existing activities and 

meet sector needs.  

 
 
 



 
 

 



Bernier, M.H. 2008. Assessing On-Farm Water Use Efficiency in Southern Ontario.  

• Southern Ontario’s agriculture is highly reliant upon successful irrigation for valuable horticultural crops to 

overcome weather instability (i.e. insufficient rainfall). This study found that through five out of six 

experimental zones, water was either excessively or insufficiently applied. Through the use of proper 

monitoring technologies, growers can adapt to save and reduce water consumption therefore reducing 

uncertainty towards irrigation measures.  

 

Caldwell, W., Ball, J., Chen, Y., Ainley, S., Dixon, J., Flemming, H., and Lockhart, E. 2010. Identifying 

Rural Research Priorities through Community Engagement.  

• Public input was gathered across 23 Ontario rural communities to identify rural priorities and key research 

areas to create timely solutions and policy options that can fundamentally address key societal issues. Key 

issues, such as youth retention, skills/training/education/literacy, sustainable economic development, were 

some of the key issues. Climate change adaptation policies have the potential to play a key role in many of 

the issues communities were stating are of importance.  

 

McLeman, R. 2010. Impacts of population change on vulnerability and the capacity to adapt to climate 

change and variability: a typology based on lessons from a hard country 

• This article outlines impacts faced by rural communities vulnerable to climate change and weather variability 

through analyzing population and demographic change. It reviews the existing literature on the effects of 

population change on anthropogenic greenhouse gas emissions, on the capacity to adapt to climate change, 

and the exposure of settlements to risks from climate change. It also provides a case study detailing the 

relationship between population change and adaptive capacity in a rural eastern Ontario community. 

Changing demographics and climate patterns place increased stress on local social network.  



•  Enable and encourage climate-sensitive 

decision-making; 

 

• Sectors, businesses and fields of study 

need to be cognizant of climate-related 

risks and work toward mitigating those 

risks through the development of 

adaptive strategies; 

 

• Tools exist to facilitate climate risk 

decision-making – risk management, 

vulnerability assessments, infrastructure 

climate risk protocol, etc; 

 

• Continue to look for new science but 

exercise the precautionary principle. 
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The OCCIAR Team 

 
Jacqueline Richard jrichard@mirarco.org 

Lara Mountain  lmountain@mirarco.org  

 
Al Douglas  adouglas@mirarco.org 
 

www.climateontario.ca 
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What is driving Climate Change? 
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NASA 





  Increase in temperature – air and water 

  Change in frequency and intensity of storms 

  Increased evaporation 

  Increased winter temperatures 

  Prolonged periods of drought 

  Heat waves 

  Increased air pollution 

  Shorter winter seasons 

  Decreased precipitation 

  Increased rainfall intensities 

  Overall weather variability 

  Cumulative effects of climate hazards  
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Easterling and Apps, 2005 

Crop yields in tropics start dropping at local 
∆T ≥ 1-1.5°C 

Where we’re headed:  agriculture in the tropics 

Rice 

Corn 



Projections of Average Annual Air Temperature in 

Barrie, ON 

Environment Canada, www.cccsn.ca 



°C annual winter spring summer autumn 

1971-
2000 

6.6 -6.5 5.3 18.7 8.5 

2020s 7.8 ± 0.3 -5.1 ± 0.5 6.4 ± 0.5 19.9 ± 0.4 9.7 ± 0.3 

2050s 9.2 ± 0.6 -3.4 ± 0.8 7.7 ± 0.8 21.3 ± 0.7 11.0 ± 0.5 

2080s 11.1 ± 1.0 -1.5 ± 1.2 9.4 ± 1.1 23.2 ± 1.3 12.8 ± 0.9 

Projections of Average Temperature for 

Barrie, ON 

Environment Canada, www.cccsn.ca 



Projections of Average Annual Precipitation in Barrie, ON 

Environment Canada, www.cccsn.ca 



mm annual winter spring summer autumn 

1971-2000 962.9 236.1 203.9 253.6 269.2 

2020s 989.7 ± 31.0 247.1 ± 9.7 211.5 ± 11.5 257.1 ± 13.9 273.8 ± 17.9 

2050s 
1022.8 ± 
47.9 

265.5 ± 12.1 222.7 ± 16.8 250.9 ± 24.1 284.0 ± 21.0 

2080s 
1055.1 ± 
84.9 

282.1 ± 20.1 241.0 ± 28.2 244.3 ± 41.8 288.2 ± 31.2 

Projections of Total Precipitation for 

Barrie, ON 
Little Change ! 

Environment Canada, www.cccsn.ca 



 
  flooded nearly 15,000 km2 of provincial territory,  
  disrupting communications,  
  damaging roadways  
  flooding key travel routes, 

 
  return period 1486 years. 

Northwestern Ontario, 2002 
49th Parallel Storm 

Extreme Precipitation 
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Canadian Institute of Planners Current Projects: 
 

1. A National Policy Framework: Development of a CIP policy on climate change 

The policy was drafted based on input from a focus group comprising some 20 CIP 

members and 5 NRCan Scientists, who participated in a facilitated workshop in 

November 2007.  

2. Continuous Professional Learning (CPL) Opportunities: Development of climate 

change educational modules for practicing planners and to be incorporated into 

university planning program curricula. 

3. Research Fellowships and Studio Project Awards: Awarding of ten $5,000 Fellowship 

and five $2,500 Studio Project Awards to planning students for climate change research 

projects. 

4. Community Capacity for Adaptation:  

Two teams of two planners each traveled to the Nunavut communities of Hall River and 

Clyde Beach to assist with the development of climate change plans. 

5. Northern Symposium Seed funding of $25,000 in support of a unique symposium 

entitled “Planning for Climate Change: Weathering Uncertainty”. 


