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International Research Initiative on Adaptation to Climate Change 

1  Coastal Cities at Risk 
University of Western Ontario 

2  Protecting Water Resources in West Africa and Canada 
Institut National de la Recherche Scientifique, Montreal 

3  Partnership for Canada-Caribbean Community Climate Change Adaptation 
University of Waterloo 

4  Indigenous Health Adaptation to Climate Change 
McGill University, Montreal 

5  Vulnerability and Adaptation to Climate Extremes in the Americas 
University of Regina 





The overall objective is to improve the 
understanding of the vulnerability of rural 
agricultural and indigenous communities to shifts 
in climate variability and to the frequency and 
intensity of extreme climate events, and to engage 
governance institutions in Canada, Argentina, 
Brazil, Chile and Colombia in enhancing their 
adaptive capacity to reduce rural community 
vulnerability.  

VACEA - Objective 





Relating climate extremes to climate change 

“The main way climate change is perceived is through changes in 
extremes because those are outside the bounds of previous weather. 
…  
The answer to the oft-asked question of whether an event is 
caused by climate change is that it is the wrong question. All 
weather events are affected by climate change because the 
environment in which they occur is warmer and moister than it used 
to be.” 

Trenberth, Kevin (2012) Climatic Change. 





VACEA Methodological Framework 



Research Sites (Watersheds) 



COLOMBIA 
Manizales-Caldas Region 

The Chinchina River Valley 

BRASIL 
Santa Catarina 

ARGENTINA 
Mendoza River Basin 

CHILE 
Choapa Valley 

The VACEA pilot areas 



Choapa River Valley: The dynamic border of the Atacama 
desert in north central Chile 



The source of rivers, and water for communites and ecosystems, is impacted by 
decreasing snowfall, reduction of glacier volume and rising elevation of isotherms.  



Farming communities are the first source of information on threats 
posed by climate change, and adaptations. 



Chinchina River Valley: The heart of the coffee region of  Colombia 



Glaciers are quickly retreating, reducing water availability. 



Santa Catarina River Valley, Brazil: The bio-diverse Temperate South  



Farmers in the VACEA network actively participating in adaptation initiatives.   



Mendoza River Basin: The Oasis of the central Andes of Argentina 



VACEA team gathering the local perceptions about the effects of climate change  
and best adaptation strategies. 



Study “Communities” 



Assessments of Community Vulnerability and Governance  



VACEA Social Survey 





Climatic and Agro-Ecological Variability  



Oldman River, 1107-2007 
Source: VACEA (Sauchyn, Vanstone) 

The climate of past centuries:  no obvious signal of global warming; 
dominated by variability at interannual and decadal scales.  



Pacific 
Decadal 
Oscillation 



Annual peak flow by PDO phase for 22 gauging stations  

Gurrapu et al. 2014 



Top five droughts (using SPEI)  
1961, 1936, 1984, 1937, 1988 are the strongest droughts in the growing season (May to 
August) for the SCC. The more recent drought of 2001, although falling short of the top five, 
is also among the top ten most severe droughts.   

Top five wet periods (using SPEI)  
1927, 2010, 1909, 2004, 1954 are the wettest single-year wet growing seasons for the SCC. 
Another recent year, 2002, ranks sixth. 

•  more than a third of the variation in spring wheat yields is associated with variations in 
climatic conditions (represented by SPEI). The rest is related to other factors, including 
soils and agricultural management   

•  consecutive drought and wet years that affect large areas often cause the greatest challenge 
for adaptation and require the most improved adaptation measures and planning 



Growing season SPEI and detrended spring wheat yields 
Swift Current Creek watershed  

Source: VACEA (Wheaton, Wittrock, Bonsal) 





Change	  in	  Growing	  Season	  Length:	  1950	  –	  2010	  (in	  days)	  	  
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Projected Changes in Winter Temperature and Precipitation, 2040-69 vs 1971-2000 



Projected Changes in Summer Temperature and Precipitation, 2040-69 vs 1971-2000 



Change in Minimum Temperatures, 2041-70 versus 1971-2000 

Winter Summer 



Canada western Canada 

Oldman River  Swift Current Creek 

Historical     CRCM‑CCSM    WRFG‑CGCM3 

May-June-July Climate Moisture Index Anomaly (mm) (relative to 1971-2000)  



Rural Adaptability to Climate Extremes (RACE) index  



Rural Adaptability to Climate Extremes (RACE) index  



Adaptation: adjustments in practices, processes, policies and 
structures to projected or actual  changes of climate 


