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Projections!!!!! 



Understanding Societies Priorities and Pathways 

RCP8.5 (4C) - Little curbing of emissions 
We are on this path! 

RCP6.0 - Some mitigation leads
to lower emissions 

RCP4.5 (2C) – More intense 
mitigation implemented with some 
stabilization late in the century 

RCP2.6 – Very ambitious mitigation. 
All countries most participate and
technologies to remove carbon from 
the atmosphere applied 

    

    
    

    

    
     

 

    
   

    

  Society’s Component : Future Emissions 
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      Society’s Component : Future Emissions Understanding Societies Priorities and Pathways 
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System

Equations  (all models) 

Grid 

Components 
Interconnected to 
allow for 
Feedbacks 

Parameterizations (differ by model) 

Anatomy of a Climate Model 
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   Anatomy of a Climate Model 

NRCC 



   Anatomy of a Climate Model 

NRCC 



    

   

Anatomy of a Climate Model 
am

ou
nt

 o
f g

lo
ba

l w
ar

m
in

g 
ov

er
 h

un
dr

ed
s 

of
 y

ea
rs

 
af

te
r a

 d
ou

bl
in

g 
of

 th
e 

at
m

os
ph

er
ic

 C
O

2 
co

nc
en

tr
at

io
n.

 

Source: Zeke Hausfather https://twitter.com/hausfath 
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https://twitter.com/hausfath


  

 
  

   

 
 

 
 

  

 
 

     Impacts Occur at Finer Scales than GCM Resolution 
General Circulation Model 

GCM 

Dynamical Downscaling 
Finer Resolution 

Regional Climate Models (RCM) 

Statistical Downscaling 
• Change Factors 
• Regression Methods 
• Analog Approaches 
• Stochastic Weather Simulators 

Downscaled 
Climate Outputs 
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  What is Downscaling? 
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  Delta Method Downscaling 
Bias Correction 
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   Bias Correction and Spatial Downscaling 
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  Localized Constructed Analogs 
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Dynamic Downscaling 
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The World Ends Here 

The World Ends Here 
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Distort GCM signal 
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   What Method is best? 
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What Method is best? 
Black bars 
Coarsened – 
high res (no 
downscaling) 

Yellow Bars 
Downscaled 
coarsened – high 
res 

Dixon, K.W., Lanzante, J.R., Nath, M.J., Hayhoe, K., Stoner, A., Radhakrishnan, A., Balaji, V. and Gaitán, C.F., 2016. Evaluating the 
stationarity assumption in statistically downscaled climate projections: is past performance an indicator of future results?. Climatic 
Change, 135, pp.395-408. 
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Even Observed Data Set Matters! 

Annual Number of Days > 90 

Source: Keith Dixon 
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  Multi Model 
Ensembles 
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Single Model Ensembles 

Chen, J., Brissette, F.P. and Caya, D., 2020. Remaining error sources in bias-corrected climate model outputs. Climatic Change, 162(2), 
pp.563-582. 
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Single Model Ensembles 
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  CMIP5 vs CMIP6 

Martel, J.L., Brissette, F., Troin, M., Arsenault, R., Chen, J., Su, T. and Lucas-Picher, P., 2022. CMIP5 and CMIP6 model projection comparison for 
hydrological impacts over North America. Geophysical Research Letters, 49(15), p.e2022GL098364. NRCC 
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Questions? 

Art DeGaetano 

Director, Northeast Regional Climate Center 
Cornell University 

atd2@cornell.edu 
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