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•  Mean shift exceeds 0.5C 
  global temperature rise 
  in both winter and summer. 
 
•  Implications for summer 
  glacier melt. 
 
•  Greenland glacial melt 
  contributes directly to sea  
  level rise.  
 
•  Glacier melt also leads to 
  enhanced ice sheet advance. 
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“Pursuing Efforts at 1.5C?”  
•  UNFCC asked IPCC to develop SR 1.5 to evaluate 

issues around the 1.5C/2C temperature targets. 
Climate extremes only one component of the report. 

•  Limited body of research assessing 1.5C/2C extremes 
compared to higher emission scenarios. 

•  Calls for a framework to assess 1.5C/2C impacts and 
those avoided from higher degree worlds. 

•  RCP scenarios may not be the best option to answer 
the 1.5C/2C question. 

•  Requires large sets of simulations to adequately 
sample the extreme weather. 



Karmalkar & Bradley 2017 
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HAPPI  
•  Half a degree of Additional warming, Projections, 

Prognosis, and Impacts. 
•  Assess the shift in extreme events or other climate 

change impacts as a function of climate policy targets. 
•  50-100 member ensemble of AMIP simulations 

conditioned on 2006-2015 natural variability for 1.5C 
and 2.0C above preindustrial. 

•  Models Include: CAM4, CAM5.1.2 (25x25km), 
CAM5.1-1degree, CAN, HadAM3P, HADGEM3, 
MetUM-GOML2, MIROC5, MPI-ECHAM6.3, 
NorESM1_Happi 

•  Results may be used to Inform the Special IPCC 
Report on 1.5C.  





Where Do The Forcing Patterns Come From? 



SST Forcing Patterns for the 1.5C & 2C Scenarios 
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4 Year Period Differences 
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Model Temperature Change Observed Temperature Change 
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DAI – Dangerous Anthropogenic Interference 
Article 2 of UNFCCC 

Latest thinking on impacts of global T changes 
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