
Deeper dive into running CESM: 
xml files, namelist and code 

modifications 

Cecile Hannay, CAM Science Liaison 
Atmospheric Modeling and Predictability Section  
Climate and Global Dynamics Division 
 

. 



Outline 

 
-  review the “CESM flow” : The 4 CESM commands 

-  how to make xml files changes (ex: change run length) 

-  how to make namelist changes (ex: change output frequency)  

-  how to make code modifications (ex: change a parameter) 



Review: The 4 commands to run CESM 

# go into scripts directory into the source code download 
cd /glade/p/cgd/asp2017/CESM/cesm1_2_2_1/scripts  
 
# (1) create a new case in the directory “cases” in your home directory 
./create_newcase -case ~/cases/case01 -res f19_f19 -compset FC5 -mach cheyenne 
 
# go into the case you just created in the last step 
cd ~/cases/case01/ 
 
# (2) invoke cesm_setup 
./cesm_setup 
 
# (3) build the executable 
go_to_compute_node; ./case01.build; exit       
 
# (4) submit your run to the batch queue 
./case01.submit 

Set of commands to build and run the model on a supported machine: ”cheyenne” 
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This is when xml files are created 



env_run.xml  
•  env_run.xml  

 This is the xml file the user interacts the most with 
 Sets run time information (such as length of run, frequency of restarts, …) 
 Can be modified anytime  

    

 
•  Modify a xml variable 

Use the command xmlchange 
Example: xmlchange STOP_N=20 
 

•  Changing run length 
The run length can be set with the variables STOP_N and STOP_OPTION 
STOP_OPTION = nstep, nhours, ndays, nmonths, nyears 
STOP_N = integer 

 
 

<!--"sets the run length in conjunction with STOP_N and STOP_DATE, valid values: none,never,nst 
eps,nstep,nseconds,nsecond,nminutes,nminute,nhours,nhour,ndays,nday,nmonths,nmonth,nyears,nyea 
r,date,ifdays0,end (char) " --> 
<entry id="STOP_OPTION"   value="ndays"  />     
 
<!--"sets the run length in conjunction with STOP_OPTION and STOP_DATE (integer) " --> 
<entry id="STOP_N"   value="5"  />     
 

By default, CESM will run for 5 days 
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This is when you modify the namelists  



Overview of CESM directories 
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Where to find info about namelist variables ? 
http://www.cesm.ucar.edu/models/cesm1.2/ 

Information about  
namelist variables 
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Where to find info about namelists ? 
http://www.cesm.ucar.edu/models/cesm1.2/ 

Search or browse 
variables names  



Let’s change the output frequency in CAM 

 
By default, CESM outputs monthly average history files. 
 
We can change the output frequency with the namelist variable nhtfrq 
If nhtfrq=0, the file will be a monthly average 
If nhtfrq>0, frequency is input as number of timesteps. 
If nhtfrq<0, frequency is input as number of hours. 
 
For instance to change the history file from monthly average to daily 

average, we set the namelist variable: 
nhtfrq = -24 
 

 



Search CAM namelist documentation 

Search for nhtfrq 

Namelist 
group 

How to set it 

type   daily average: nhtfrq=-24 
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Your choice: The Red Pill or the Blue Pill 

The Matrix (1999): Neo, the 
main character is offered the 
choice between a red pill and 
a blue pill. 

- The blue pill would allow him to remain in the Matrix 
(a fictional computer-generated world) 

- The red pill would lead to his "escape" from the Matrix 
into the real world and embracing the sometimes 
painful truth of reality. 

Courtesy: Andrew Gettelman 



Principles for modifying the code 

Never modify the CESM root itself.  
Your modifications to the code should go into: SourceMods 
 

Thou shalt never modify CESM root 
Thou shalt put your mods in 
SourceMods 
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Modifying a subroutine 

 
Steps to modify the code:  
 
-  Find the subroutine you want to modify 

-  Copy this subroutine in SourceMods 

-  Make your mods  

-  Compile and run the model 
 
 



Example: Modify a parameter: tau 
Let’s modify a parameter in the CAM code 
tau = convective timescale 
“tuning parameter”  

 - parameter weakly constrained by observation  
 - can be adjusted to achieve agreement with observations 

 
 
 

1. Find the subroutine you want. 
Go in the CESM code and look for tau   
For instance, you can use: grep –r tau *) 

2. Copy this subroutine in SourceMods 
Go your case directory and copy zm_conv.F90 into SourceMods/src.cam 

 
3. Make your modifications 
Edit the value of tau in SourceMods/src.cam/zm_conv.F90  

4. Compile and run the model 



Where to find help ? 
http://www.cesm.ucar.edu/models/cesm1.2/ 

CESM webpage is a gold mine  
for model documentation 

If you cannot find an answer in the model 
documentation, post your question on the 
CESM Bulletin Board 



“I can only show you the door.  
You're the one that has to walk through it” 

(The Matrix, 1999) 


