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Shifting Extremes 
Change in the Number of Very Cold Days 

1981-2010 Annual number of days ≤ -30 °C 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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Shifting Extremes 
Change in the Number of Very Cold Days 

2021-2050 Annual number of days ≤ -30 °C 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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Shifting Extremes 
Change in the Number of Very Cold Days 

2051-2080 Annual number of days ≤ -30 °C 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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Shifting Extremes  
Change in the Number of Very Hot Days 
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1981-2010 Annual number of days ≥ 30 °C 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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Change in the Number of Very Hot Days 
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2021-2050 Annual number of days ≥ 30 °C 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 



Shifting Extremes 
Change in the Number of Very Hot Days 
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2021-2050 Annual number of days ≥ 30 °C 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 



Shifting Extremes 
Change in the Number of Very Hot Days 
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2051-2080 Annual number of days ≥ 30 °C 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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Shifting Extremes 
Change in the Number of Very Hot Days 
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2051-2080 Annual number of days ≥ 30 °C 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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Period 



Frost-Free Period  
A Much Longer Growing Season 
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1981-2010 Length of the Frost-Free Period (days) 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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Frost-Free Period  
A Much Longer Growing Season 

2051-2080 Length of the Frost-Free Period (days) 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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Spring 

Precipitation 



Prairie Precipitation  
Projected Changes in Total Spring Precipitation 
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1981-2010  Total Spring Precipitation (mm) 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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Prairie Precipitation  
Projected Changes in Total Spring Precipitation 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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2021-2050  Total Spring Precipitation (mm) 



Prairie Precipitation  
Projected Changes in Total Spring Precipitation 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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2021-2050  Total Spring Precipitation (mm) 



Prairie Precipitation  
Projected Changes in Total Spring Precipitation 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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2051-2080  Total Spring Precipitation (mm) 



Prairie Precipitation  
Projected Changes in Total Spring Precipitation 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 

    Recent Past       Near Future      Far Future 

High Carbon 

 

Low Carbon 

     50         60          70          80           90        100       110        120       130        140       150+   

2051-2080  Total Spring Precipitation (mm) 
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Prairie Precipitation  
Projected Changes in Total Summer Precipitation 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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1981-2010  Total Summer Precipitation (mm) 



Prairie Precipitation  
Projected Changes in Total Summer Precipitation 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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Prairie Precipitation  
Projected Changes in Total Summer Precipitation 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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2021-2050  Total Summer Precipitation (mm) 
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Prairie Precipitation  
Projected Changes in Total Summer Precipitation 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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Prairie Precipitation  
Projected Changes in Total Summer Precipitation 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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2051-2080 ΔPPT: RCP8.5 
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An Example of 

Climate 

Analogues 



Winnipeg 
Winter Climate Analogues 

AdaptWest data was 
used to identify 
whose climates we 
will have in the 
future, using 
seasonal 
temperature and 
precipitation 
projections. 
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Winnipeg 
Winter Climate Analogues 

Similarity index: 
 
• Mean temperature 

within 1 ° C 
• Total precipitation 

within 20% 
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Winter 



Winnipeg 
Winter Climate Analogues 

      2020s      2050s     2080s 

High Carbon 

 

Low Carbon 

Summer 

Winter 



Winnipeg 
Summer Climate Analogues 
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Winnipeg 
Summer Climate Analogues 
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Winnipeg 
Summer Climate Analogues 
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Role of the Prairie Climate Centre 

• Inform policy and develop solutions 
• Inspire adaptation and mitigation 
• Make climate change data accessible to all 
• Build decision making tools 
• Produce peer-reviewed research results 
• Foster Prairie-wide collaborations and 

partnerships 
• Conduct workshops and training sessions 
• Educate the public 

 



Implications 

• Shifting seasons 
• Shorter, warmer winters 
• Longer, hotter summers 
• More precipitation in winter, spring, fall 
• Less precipitation in summer 
• More intense precipitation events 
• More severe weather 
• More heat waves 
• A less stable climate 

 
 



Risks 

• Floods and droughts 
• Water resource management 
• Human health 
• Crop failure 
• Invasive species 
• Forest fires 
• Winter roads 
• Infrastructure and building codes 
• Disaster management and response 
• Summer energy demand 

 
 



Tailor-made Reports 

We can generate 
reports for any shape-
file area. 



Tailor-made Reports 



Water Infrastructure  



Climate, Water and Infrastructure 



Agricultural Water Management 



Agricultural Water Management 

Green Infrastructure: Investment case for water harvesting under climate change 



Agricultural Water Management 



The future: 
Combining flood protection, drought resiliency and 

water quality 

• Stores spring runoff water 

• Has resulted in increased 
production in surrounding 
farmland 

• Reduced peak flooding 
and reduction in 
downstream water flow 



The Investment Case:  Public + 
Private Benefits 
Back flood dams 

• Net benefits = EGS benefits – annualized costs 
 



Biorefinery 

Agriculture 

BMPs 
Agriculture  

Biomass 

Riparian   

Biomass 

Aquatic   

Biomass 

Restored 

Wetlands 

Thriving 

Rural  

Economies 

Nutrients diverted from  

watershed to biorefinery 

Water storage 

Biodiversity 

Recreation 
Water storage 

Food Provision 

Drought Mitigation 

Flood Protection 

Cultural 

Reduced 

Nutrients 



Case Study:  Virden, MB 



Case Study:  Virden, MB 

 Conduct flood frequency analysis to determine probable runoff volumes, and  
 Provide incentives to convert flood prone land from annual crop production to 

permanent cover 
 Restore wetlands in the affected catchments,  
 Encourage small water retention/storage projects in the target catchments. 



Case Study:  Virden, MB 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Potential Retention 
Storage Sites 



Adaptation as Systems Thinking 

 PROVINCIAL GOVERNMENT  
 Department of Agriculture (shared responsibility for ALUS) 
 Department of Sustainable Development (shared responsibility for 

ALUS) 
 Department of Municipal Government (Virden flood risk management) 
 Department of Infrastructure (PTH#1 crossings). 
  

LOCAL GOVERNMENT  

 Town of Virden 
 Rural Municipality of Wallace-Woodworth 
 Upper Assiniboine Conservation District 
 Manitoba Conservation Districts Association  



Some Adaptation Principles 

  

 have the project’s proponents identified key 
climate risks and potential impacts?   

 
 

 Has the change in frequency of those impacts 
been estimated using the best available climate 
science?     Climateatlas.ca 
 

 
 And is the cost-benefit analysis robust within 

the projected range of key climate impacts?   



Why it Matters 

  

Procurement 
 

 Insurability  
 

Liability 


