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More ambitious AMWG-inspired 
uncertainty/optimization

• Similar “top 10” Taylor metrics now w/ pacific 
wind stress

• 4-year model integration, climatological sst, 
use last 3 years for analysis

• 15 parameters
• 3336 experiments completed
• Using a Markov sampling strategy



Updated Top “10” Taylor metrics + …
(all 30S to 30N, DJF, MAM, JJA, SON, unless otherwise noted)

1. Land 2-m air temperature (Willmott) 2. Vertically averaged (mass 
weighted) air temperature (ERA 40) 3. Latent heat fluxes over ocean 
(WHOI) 4. Zonal winds at 300 mb (ERA40) 5. Longwave cloud forcing 
(CERES2) 6. Shortwave cloud forcing (CERES2) 7. Precipitation over 
land (GPCP) 8. Precipitation over ocean (GPCP) 9. Sea level pressure 
(ERA40) 10. Vertically averaged (mass weighted) relative humidity 
(ERA40) 11. Global mean annual mean radiative balance (= 0.5 
W/m2) 12. pacific ocean wind stress along equator



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



9 new parameters

Same 6 parameters as before plus:
• icritc/w auto-conversion for cold/warm ice 
• vice_small (ice fall velocities)
• rliq (ocean,land, ice) cloud droplet size
• capn(w,c,si) cloud droplet number



AMWG-
inspired
Cost 
function

6 params
2020 exp

15 params
3336 exp
(~1800 
acceptable)





Stochastic sampling 
1800 samples, 3-year 
averages 

8x8 Grid of 
experiments
32 year averages
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Summary

• Maximum likelihood means that the model 
will be similar to observations in most 
respects. 

• Best performing model configuration is not 
the most likely choice.  

• Models have difficulty matching all constraints 
simultaneously

• There are strong dependencies among model 
parameters selected 
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