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or is it? 
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Sources of Uncertainty 

•  Climate model physics (which model) 
•  Experiment (which factors, focus) 
•  Forcing (which emission scenarios) 
•  Initial conditions (which ensemble) 
•  Spatial downscaling (what resolution) 
•  Temporal downscaling (what timestep) 
•  Vegetation model (what parameters) 

Without other information, a priori, all combinations are equally likely 



h*p://www.climate-‐lab-‐book.ac.uk/
comparing-‐cmip5-‐observaBons/	  
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POP QUIZ 

The smaller in spatial scale 
and the closer in time to 
present your analysis, the     
                 the uncertainty GREATER 
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What is happening now? 
•  CMIP6 (Coupled Model Intercomparison 

Project) is conducting 20+ separate 
model experiments each involving up to 
2 dozen climate models with multiple 
ensembles and a dozen emission 
scenarios to provide information for the 
IPCC 6th assessment by 2018 or so 
–  Focus on specific sources of uncertainty, 

policy scenarios, new modeling 
developments (resolution, feedbacks) 



New “cyberinfrastructure” for 
ecosystem change assessment 

http://pecanproject.org (NSF Bioinformatics) 



Dos and Don’ts in Climate Change Ecosystem 
Adaptation Application of Climate Models 

•  Do not pick just one model, one emission scenario, 
one downscaling method because that’s what you 
can find 

•  Do not neglect internal climate variability 
•  Do think in terms of statistical probability for factors 

that matter to your system of interest (extremes, re-
occurrence interval, thresholds) 

•  Do focus on water, winter, and “black swans”: Recent 
published literature shows a range of plant response 
to climate, but greatest effects in places where water 
cycle impacts physiology and demography, esp. with 
drought and snow, emergence of novel climates, and 
surprise disturbance regimes shifts 




