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Motivation

Tuning is a fundamental step during model development...

... but nitty-gritty details are not fully documented  

“The Joy of Tuning”

- CAM tuning recipes 

- make CAM tuning process more explicit and 
more transparent 

- living document (feedback welcome) 
Tuning



Definition of Climate Modeling Tuning 

Tuning  = adjusting parameters (“tuning knobs”) 
to achieve best agreement with observations.
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Tuning knob = parameter weakly constrained by observations

Dcs = Threshold diameter to convert cloud ice particles to snow                     

Smaller Dcs Larger Dcs

Less cloud ice
Less LWCF 

More cloud ice
More LWCF 



Definition of Climate Modeling Tuning 

Tuning  = adjusting parameters (“tuning knobs”) 
to achieve best agreement with observations.



Definition of Climate Modeling Tuning 

Tuning  = adjusting parameters (“tuning knobs”) 
to achieve best agreement with observations.

Top of atmosphere radiative balance (RESTOM should be small)

RESTOM in pi-control simulation < 0.1 W/m2                     

RESTOM > 0.1 W/m2 SST increases

=>



Other Key Variables: SST, SWCF, LWCF, PRECT, PSL, TAU

Variables are typically evaluated against observations using the AMWG diagnostics package
Some datasets are being updated in the AMWG Diagnostics Framework (ADF) 

SST bias Bias < 0.3 K 
RMSE < 1.2                      HadISST/OI.v2

SWCF bias Globally: ± 2 W/m2
+ Local biases                  CERES-EBAF

LWCF bias                      
CERES-EBAF

Globally: ± 2 W/m2
+ Local biases                  

PRECT bias                      
GPCP

Bias < 20% 
RMSE < 1.2                      

Surface stress bias                     
Large-Yeager

PSL bias                     
JRA25



Tuning steps

Step 2
Fully coupled 
pre-industrial

Step 1 
CAM-only 

simulations

F2000climo: 5-10 yrs

FHIST: 10-30 yrs

Key variables: 
SWCF, LWCF, 
PRECT, PSL, ...

Tuning

B1850: 10-20 yrs

Tuning

RESTOM < 0.1 W/m2

+ Key variables

B1850: 50-100 yrs

Tuning

RESTOM and TS drift
+ Key variables
+ ENSO, AMOC, sea-ice

Step 3
Fully coupled 
historical runs

BHIST: 1850-2014

No Tuning

Historical warning

Initialization 
spunup state



Dilemmas while tuning

• Subjectivity of tuning targets

Tuning involves choices and compromises
Overall, tuning has limited effect on model skills

• Tuning for pre-industrial ó Tuning for present day

Pre-industrial: Radiative equilibrium 
Present day: Available observations 

• Tuning individual components ó Tuning coupled model

Tuning individual components is fast
But no guarantee that results transfer to coupled model 

• Tuning exercise is very educative

We learn a lot about the model during the tuning phase. 



Where does “The Joy of Tuning” live?

https://www.cesm.ucar.edu/working_groups/Atmosphere/

https://www.cesm.ucar.edu/working_groups/Atmosphere/


What does “The Joy of Tuning” provide?

Overall process Key variables

Coming soon: Stratosphere tuning document

Datasets

Coming soon: Some datasets are updated

Tuning parameters

Coming soon: Results from CAM-PPE

CAM tuning recipe

in living document



And while you are there...

Take a tour of the AMWG website: https://www.cesm.ucar.edu/working_groups/Atmosphere/

https://www.cesm.ucar.edu/working_groups/Atmosphere/


Thank You!


