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1.  Sampling will start this spring. Seeking input on model 
metrics and parameters. 

2.  Interested in both model development and uncertainty 
es(ma(on. 

3.  Focusing now on processes important to regional and 
global sensi(vity to CO2 forcing (clouds, convec(on, 
radia(on). 



For more information about experiment see 
Jackson et al., 2008, J. Climate. 









Uncertainty quantification with the  
Hadley Center model (group 2) 

Grid-search, no rejections,  
no weighting 



Analysis of Changes 

•  hNp://www.ig.utexas.edu/people/staff/
charles/uncertain(es_in_model_predic(o.htm 





Much improved simulation of  
rain intensities over tropics. Unanticipated Improvements in tropical rain variability 
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Found that global radiative balance is extremely sensitive 
to small changes in parameter values. 



Model-Data Comparison of: 
1.  Low-level clouds, 1990-2001, ISCCP satellite observations (Rossow et al. 1991) 
2.  Mid-level clouds, 1990-2001, ISCCP satellite observations (Rossow et al. 1991) 
3.  High-level clouds, 1990-2001, ISCCP satellite observations (Rossow et al. 1991) 
4.  Net shortwave top, 1985-1989, ERBE satellite observations (Barkstrom et al. 1989) 
5.  Net longwave top, 1985-1989, ERBE satellite observations (Barkstrom et al. 1989) 
6.  Global radiative balance top, 0.3 Watts/m2, imposed. 
7.  Shortwave radiation to surface, 1990-2001, NCEP reanalysis data (Kalnay et al. 1991, Kistler et 

al.2001) 
8.  2m air temperature, 1990-2001, NCEP reanalysis data (Kalnay et al. 1991, Kistler et al. 2001) 
9.  Surface sensible heat flux, 1990-2001, NCEP reanalysis data (Kalnay et al. 1991, Kistler et al. 

2001) 
10.  Surface latent heat flux, 1990-2001, NCEP reanalysis data (Kalnay et al. 1991, Kistler et al. 2001) 
11.  Relative humidity (zonal mean), 1990-2001, NCEP reanalysis data (Kalnay et al. 1991, Kistler et 

al.2001) 
12.  Air temperature (zonal mean), 1990-2001, NCEP reanalysis data (Kalnay et al. 1991, Kistler et al. 

2001) 
13.  Zonal winds (zonal mean), 1990-2001, NCEP reanalysis data (Kalnay et al. 1991, Kistler et al. 

2001) 
14.  Sea level pressure, 1990-2001, NCEP reanalysis data (Kalnay et al. 1991, Kistler et al. 2001) 
15.  Precipitation, 1990-2001, CMAP instrumental record (Xie and Arkin 1996, 1997) 



Observational Uncertainty (as estimated from reanalysis) 
is as large as modeling uncertainty…. 



June – July NCEP  discrepancies with ERA40 



June – July NCEP discrepancies with ERA40 



Next Analysis Choices 
1. Exclude fields overly sensitive to reanalysis uncertainty  

1. Nix shortwave radiation to surface  
2. Nix zonal mean relative humidity 

2. Target ERA40  

3. Target parameters important to clouds, convection, 
radiation (ice particles?). 

4. Uncertainties from long integration of CCSM3 
1. Use gap between ERA40 and NCEP? 




