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Climate Context  
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1. Long term changes to temperature and precipitation 

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

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

 



 

ÅHuman activity has been increasing the concentration of 

greenhouse gases in the atmosphere  

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

volume (ppmv) 

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

yr-1 since 2000 

ÅCarbon 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: 
 
Å Global surface temperatures have increased 

about 0.74ÁC since the late-19th century 
 
Å Between 1948 and 2008, the average annual 

temperature in Ontario has increased by up to 
1.4ÁC. The greatest warming has been in the 
western part of the province 
 
Å Scientists project that by 2050, the average 

annual temperature in Ontario will increase by 
2.5ÁC to 3.7ÁC 
 
Å 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: 

  

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

winters and dryer, hotter summers;  

 

Å Changes in drought frequency and severity;  

 

Å Changes to the frequency and intensity of storms;  

 

Å Increases to average annual and average seasonal air 

temperatures;  

 

Å Warmer winter temperatures, particularly daytime minimum 

temperatures;  

 

Å 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 countryôs 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:  

 

Å Potential increases in soil moisture;  

 

Å Potential increases to the length of the growing season 

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

 

Å Increases to crop production and yields;  

 

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

 

Å Increases in land value.  



Agricultural sector: 
 

From these climate and weather changes stem both risks and 

opportunities for the agricultural sector. Negative impacts include:  

 

Å Yield changes for vegetable and grain crops;  

 

Å Negative effects on forage crops;  

 

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

 

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

and freezing rain);  

 

Å Increases in drought stress and increases in future water 

demands;  

 

Å Increases in evapotranspiration;  

 

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

heat waves)  
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Severe weather 



Mitigation and Adaptation 

ĕ aƛǘƛƎŀǘƛƻƴ !b5 !ŘŀǇǘŀǘƛƻƴ Ґ  ά!ŎǘƛƴƎ ƻƴ ǘƘŜ ŎŀǳǎŜǎ 
ŀƴŘ ŎƻƴǎŜǉǳŜƴŎŜǎ ƻŦ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜέ 

 

Ĕ Mitigation: reduction of GHG emissions 

Ĕ 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 


