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Extreme  weather  and  agriculture
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Crop-specific  weather  extremes
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Historic  climate  data

• Quality  controlled  gap  filled  data  for  daily  min  and  max  
temperature  and  daily  precipitation  from  1961  to  2010.  
(Sources:  EC,  Schroeter and  Associates)

• “Surrogate”  stations  were  used  to  estimate  missing  
values  at  “target”  stations  using  long-term  climatic  
relationships  between  station  data  series.  



Projected  climate data

• High  resolution  
downscaled  daily  
temperature  and  
precipitation  data  for  an  
ensemble  of  12  models  
used  in  CMIP5  under  
RCP  8.5  from  2011  to  
2035.  (Source:  Pacific  
Climate  Impacts  
Consortium)

Source:	  Giorgi	  and	  Fransisco,	  2000	  







Use  of  representative  weather  stations

• Six  weather  stations  representing  each  of  the  six  
ecodistricts located  in  the  study  area  were  selected

• Mean  and  extreme  T  and  P  data  used  in  selection  
process

• Why  not  gridded  data?







Indicator  development

• Extensive  literature  review  (close  to  100  sources  
reviewed)

• Expert  consultations  (AAFC,  OMAFRA)

• Crop  tolerance  thresholds  to  T  and  P  conditions  at  
various  phenological stages  were  identified

• Yield  loss  percentages  associated  with  threshold  
exceedance  were  studied



Corn-specific  indices



Soybean-specific  indices



Flow  chart  by  Dan  MacDonald,  AAFC



Outputs  (tables)
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Processed  post-run  results  (Corn)



Processed  post-run  results  (Corn)



Processed  post-run  results  (Corn)



Additional  calculations  and  outputs



Output  maps  and  graphs  (generic  weather  
variables  and  extremes)



Future  directions

• Use  gridded  climate  data  to  enable  indicator  calculation  
at  a  finer  spatial  scale

• Refine  indicators  by  incorporating  soil  moisture  and  
evapotranspiration  calculations  in  formulas

• Develop  indicators  for  a  wider  variety  of  commonly  
grown  crops

• Analyze  indicator  performance  using  historic  production  
data





Thank  you!  
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