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Lecture/Intro
• Review Practical 1
• Why change model setup?

Practical
• Checkout a Local Branch on Git
• Changing Model Setup

1) Component sets
2) Namelist files
3) Parameter changes

• Data Analysis with Jupyter Notebook

Outline



(1) create a new case

(2) invoke case.setup

(3) build the executable

(4) submit your run to the batch queue

Then, navigate to the scripts directory in the source code directory:
cd /glade/u/home/$USER/clm5.0_2019tutorial/cime/scripts

./create_newcase --case ~/clm_tutorial_cases/I1850CLM50_001 --res f19_g17 --compset I1850Clm50Sp
Type this command line:

Review Practical 1: Create & run an out-of-the-box simulation

First, a one-time step to create a directory to store your experiment cases:
mkdir ~/clm_tutorial_cases

Then, navigate to your case directory:
cd ~/clm_tutorial_cases/I1850CLM50_001
Type this command line:
./case.setup

Type this command line:
qcmd -- ./case.build

Type this command line:
./case.submit



Review CLM Directory Structure

SourceMods

CASE Directory

Tools

LockedFiles

Buildconf

/glade/p/cesm/cseg/inputdata
$DIN_LOC_ROOT

share cpl atm lnd ocn ice glc wav rof

CESM data

components cime

scripts
create_newcasecism

mosart

rtm

CESM Source Code

/glade/u/home/<username>/clm5.0_2019tutorial/
$SRCROOT

~/clm_tutorial_cases/I1850CLM50_001
$CASEROOT

case.setup
case.build

case.submit
user_nl_xxx

CaseDocs

run
$RUNDIR

Build/Run Directory

bld

atm

lnd

ocn

ice

glc

cpl

wav

lib

/glade/scratch/<username>
/I1850CLM50_001

$EXEROOT



On Cheyenne

Checking jobs:
a. Type qstat < u s e r n a m e >

Killing jobs:
a. Use qstat  to find your <JOBID>
b.Type qdel <JOBID>

Review: Queues and Jobs



Why change model setup?
• Investigate differences between preindustrial and 

present-day climates
Ø Change the compset to use year 2000 forcing data 

instead of 1850
• Study changes happening over higher frequency 

time periods
Ø Change the output frequency to save daily data instead 

of monthly averages
• Calculate sensitivity of a parameter representing 

land surface processes
Ø Change the parameter value for a specified process



1. Component Sets

2. Namelist files

3. Parameter changes

3 Types of Basic Modifications



create_newcase requires 3 arguments

What is the  
casename ?

Which  
resolution?

Which model configuration ?  
Which set of components ?

--case --compset--res

Changing the Component Set (Compset)
In the scripts directory,  create_newcase generates a new case.



Changing compsets lets you run different
experiments

Some component options:
• Year (1850, 2000, transient, etc.)
• Data atmosphere (GSWP3, CRUNCEP, CPLHIST3HrWx)
• Model options (SP [satellite phenology], BGC  

[biogeochemistry], FATES*)
• RCP scenarios

SP means that the phenology is prescribed based on remote sensing data.
BGC/FATES means that the phenology is prognostic based on model-calculated 
climatology. FATES also includes size structure with disturbance and competition.

*FATES (Functionally Assembled Terrestrial Ecosystem Simulator) model option 
must also be specified with a namelist parameter: use_fates=.true.



CESM 2.0 Web Page
http://www.cesm.ucar.edu/models/cesm2/

List of component sets are available 
on the CESM website

Component sets website:
http://www.cesm.ucar.edu/models

/cesm2/config/compsets.html

http://www.cesm.ucar.edu/models/cesm2/config/compsets.html


1. Component Sets

2. Namelist files

3. Parameter changes

3 Types of Basic Modifications



Namelists in CLM Directory Structure

/glade/scratch/<username>/I1850CLM50_001

$EXEROOT

Build/Run Directory

run
$RUNDIR

cism_in
datm_in  
drv_flds_in  
drv_in
lnd_in  
mosart_in

bld

CASE Directory

SourceMods

LockedFiles

Buildconf

Tools

~/clm_tutorial_cases/I1850CLM50_001
$CASEROOT

case.setup

user_nl_cism 

user_nl_clm  

user_nl_cpl  

user_nl_datm

user_nl_mosart

case.build

case.submit

Case Docs

cism_in
datm_in  
drv_flds_in  
drv_in
lnd_in  
mosart_in

case.setup creates namelist modification files 
user_nl_xxx

This is where namelist files are modified

case.build creates namelists
in the run directory

CaseDocs contains copies of 
the namelists for reference 
only (should not be edited)



• Compset choice sets up initial namelists

• user_nl_clm modifies namelist file lnd_in
Important: Don’t modify the namelist file (lnd_in) directly. 
Make changes in user_nl_clm.

Modifying Namelist files

** Some namelist variables can also be changed in env_run.xml file

• Website for CLM5.0 namelist variables:
http://www.cesm.ucar.edu/models/cesm2/settings/current/clm5_0_nml.html



CESM 2.0 Web Page
http://www.cesm.ucar.edu/models/cesm2/

Website for CLM5.0 namelist variables:
http://www.cesm.ucar.edu/models/cesm2/settings/current/clm5_0_nml.html



1. Component Sets

2. Namelist files

3. Parameter changes

3 Types of Basic Modifications



Parameter changes
• Parameters exist to represent physical processes in the model
• To test sensitivity and quantify uncertainties, we can try out different 

parameter values
• We’ll be looking at PFT-dependent parameters, which live in their own 

netcdf file. (Other parameters are set using the namelist.)



/glade/p/cesm/cseg/inputdata
$DIN_LOC_ROOT

share cpl atm lnd ocn ice glc wav rof

CESM data

Parameters in CLM Directory Structure

clm2

paramdata
clm5_params.c171117.ncThe default parameter file lives 

in this directory.

In the practical, you will copy 
this file and modify it to 
change a parameter value.



Structure of parameter file
Navigate to parameter data directory:
cd /glade/p/cesm/cseg/inputdata/lnd/clm2/paramdata
Use ncview to look at parameter file:
ncview clm5_params.c171117.nc

Click on 1d or 2d 
vars to get a list of 
PFT-dependent 
parameters Select “medlynslope” from the 1d 

list to look at the different values 
of this parameter for each PFT

ncview will plot the different 
values of medlynslope



1. Change Component Set

2. Modify Namelist file

3. Change a Parameter

Today’s Practical: 
3 Types of Basic Modifications

Questions?



Start Practical Here



Use git to checkout a local branch
Navigate into your clm code directory
cd ~/clm5.0_2019tutorial
Check your branch. What branch are you on now?
git branch –v
Create local branch
git checkout –b <username_tutorial>
Check again. Are you on the new branch?
git branch –v

ØThis is your “active branch” and all work should be 
done in this branch.



1. Change Component Set
Create and build simulation for year 2000

2. Modify Namelist file

3. Change a Parameter

Today’s Exercises: 
3 Types of Basic Modifications



Exercise 2.1: Change Compset 
Create and build simulation for year 2000



create_newcase requires 3 arguments

What is the  
casename ?

Which  
resolution?

Which model configuration ?  
Which set of components ?

Now we’ll change the compset

Exercise 2.1: Change Compset 
Create and build simulation for year 2000

--case --compset--res



Navigate to the scripts directory in the source code directory:
cd /glade/u/home/$USER/clm5.0_2019tutorial/cime/scripts

./query_config -h
This will show a help message with information and options for the command

List compsets specific to clm:
./query_config --compsets clm

TO DO: Identify and copy name of component set for year 2000 with 
GSWP3 atmosphere using CLM5 and Satellite Phenology

CLM component sets:



CLM component sets:
List compsets specific to clm:
./query_config --compsets clm

Compset Alias:

Short name for component set

CLM only = “I” Alias compsets

Compset Long Name:

• Year

• Data atmosphere (GSWP3, CRUNCEP, etc.)

• Model options (SP [satellite phenology], 

BGC [biogeochemistry])



(1) create a new case

(2) invoke case.setup

(3) build the executable

(4) submit your run to the batch queue

Type this command line
./create_newcase --case ~/clm_tutorial_cases/I2000CLM50_001 --res f19_g17 --compset I2000Clm50Sp --project UCGD0004

Exercise 2.1: Change Compset
Create and build simulation for year 2000

Navigate to the scripts directory in the source code directory:
cd /glade/u/home/$USER/clm5.0_2019tutorial/cime/scripts

NOTE: you can use compset 
<alias> or <long name> here



(1) create a new case

(2) invoke case.setup

(3) build the executable

(4) submit your run to the batch queue

Type this command line
./create_newcase --case ~/clm_tutorial_cases/I2000CLM50_001 --res f19_g17 --compset I2000Clm50Sp --project UCGD0004

Navigate to the case directory
cd ~/clm_tutorial_cases/I2000CLM50_001
Type this command line
./case.setup 

Type this command line: 
qcmd –q R4231039 -- ./case.build 

Exercise 2.1: Change Compset
Create and build simulation for year 2000

Navigate to the scripts directory in the source code directory:
cd /glade/u/home/$USER/clm5.0_2019tutorial/cime/scripts

Type this command line: 
./xmlchange STOP_OPTION=nyears
./xmlchange JOB_WALLCLOCK_TIME=1:00:00
./xmlchange PROJECT=UCGD0004

After step 3, update to run for 5 years, 
reduce wall clock time, and specify 
Project code



(1) create a new case

(2) invoke case.setup

(3) build the executable

(4) submit your run to the batch queue

Type this command line
./create_newcase --case ~/clm_tutorial_cases/I2000CLM50_001 --res f19_g17 --compset I2000Clm50Sp --project UCGD0004

Navigate to the case directory
cd ~/clm_tutorial_cases/I2000CLM50_001
Type this command line
./case.setup 

Type this command line: 
qcmd –q R4231039 -- ./case.build 

Exercise 2.1: Change Compset
Create and build simulation for year 2000

Navigate to the scripts directory in the source code directory:
cd /glade/u/home/$USER/clm5.0_2019tutorial/cime/scripts

Confirm you are running for 5 years, 
then submit case

Type this command line: 
./case.submit 

Type this command line: 
./xmlquery STOP_OPTION
./xmlquery STOP_N



1. Change Component Set

2. Modify Namelist file
Changing data record frequency with a new case

3. Change a Parameter

Today’s Exercises: 
3 Types of Basic Modifications



• Not all changes can be made with ./xmlchange
• Additional changes made using namelist files: user_nl_<model> 
• user_nl_<model> files created in the case directory after ./case.setup

user_nl_cism ice (cism_in)

user_nl_datm atmosphere (datm_in)

user_nl_clm land (lnd_in)

user_nl_cpl coupler (driver; drv_in)

user_nl_mosart river transport (mosart_in)

Modifying Namelist files



Namelists in CLM Directory Structure

/glade/scratch/<username>/I2000CLM50_001

$EXEROOT

Build/Run Directory

run
$RUNDIR

cism_in
datm_in  
drv_flds_in  
drv_in
lnd_in  
mosart_in

bld

CASE Directory

SourceMods

LockedFiles

Buildconf

Tools

~/clm_tutorial_cases/I2000CLM50_001
$CASEROOT

case.setup

user_nl_cism 

user_nl_clm  

user_nl_cpl  

user_nl_datm

user_nl_mosart

case.build

case.submit

Case Docs

cism_in
datm_in  
drv_flds_in  
drv_in
lnd_in  
mosart_in

case.setup creates namelist modification files 
user_nl_xxx

This is where namelist files are modified

case.build creates namelists
in the run directory

CaseDocs contains copies of 
the namelists for reference 
only (should not be edited)



Option 1
• navigate to the CaseDocs directory inside you case directory

cd ~/clm_tutorial_cases/I2000CLM50_001/CaseDocs

• Open lnd_in with text editor of your choice (VI, emacs, etc)
emacs lnd_in

Option 2
• navigate to the run directory

cd /glade/scratch/$USER/I2000CLM50_001/run

• Open lnd_in with text editor of your choice (VI, emacs, etc)
emacs lnd_in

Open and view the lnd_in file using one of these options

Note: These files tell the input datasets and model options that your simulation is set up to use. 
Do not change these xxx_in files directly. If changes are necessary, modify the user_nl_xxx files.

Reminder: Do not change these files directly. If changes are necessary, modify the user_nl_xxx files.

Looking at Namelist Files



Beginning of the lnd_in file



Beginning of the lnd_in file

Different component sets will change the status of  some of these things.

[CO2]

File with initial conditions

File with surface dataset



(1) create a new case

(2) invoke case.setup

(3) build the executable

(4) submit your run to the batch queue

Type this command line
./create_newcase --case ~/clm_tutorial_cases/I2000CLM50_002 --res f19_g17 --compset I2000Clm50Sp --project UCGD0004

Exercise 2.2: Modify Namelist 
Changing data record frequency with a new case

Navigate to the scripts directory in the source code directory:
cd /glade/u/home/$USER/clm5.0_2019tutorial/cime/scripts

Create a new case for 
exercise 2.2



(1) create a new case

(2) invoke case.setup

(3) build the executable

Type this command line
./create_newcase --case ~/clm_tutorial_cases/I2000CLM50_002 --res f19_g17 --compset I2000Clm50Sp --project UCGD0004

Navigate to the case directory
cd ~/clm_tutorial_cases/I2000CLM50_002
Type this command line
./case.setup 

Type this command line: 
qcmd –q R4231039 -- ./case.build 

Navigate to the scripts directory in the source code directory:
cd /glade/u/home/$USER/clm5.0_2019tutorial/cime/scripts

Exercise 2.2: Modify Namelist 
Changing data record frequency with a new case

Type this command line: 
./xmlchange STOP_OPTION=nyears
./xmlchange STOP_N=2
./xmlchange JOB_WALLCLOCK_TIME=1:00:00
./xmlchange PROJECT=UCGD0004

After step 3, update to run for 2 years, 
reduce wall clock time, and specify 
Project code

(4) submit your run to the batch queue



(1) create a new case

(2) invoke case.setup

(3) build the executable

(4) submit your run to the batch queue

Type this command line
./create_newcase --case ~/clm_tutorial_cases/I2000CLM50_002 --res f19_g17 --compset I2000Clm50Sp --project UCGD0004

Navigate to the case directory
cd ~/clm_tutorial_cases/I2000CLM50_002
Type this command line
./case.setup 

Type this command line: 
qcmd –q R4231039 -- ./case.build 

Navigate to the scripts directory in the source code directory:
cd /glade/u/home/$USER/clm5.0_2019tutorial/cime/scripts

Exercise 2.2: Modify Namelist 
Changing data record frequency with a new case

After xmlchanges, modify the namelist before submit



Example Modification: user_nl_clm
hist_mfilt: Number of samples within a file

Default is 1
Setting value to 12 would put 12 records into a single file

Changing the frequency of model output



Example Modification: user_nl_clm

hist_mfilt: Number of samples within a file
Default is 1

Setting value to 12 would put 12 records into a single file

Changing the frequency of model output

hist_nhtfrq: Frequency that data are recorded and written  to a file

Default is 0; means that output is recorded every month (monthly averages)

Positive Values represent number of model timesteps (half--hourly) for output record

Ex: 48 means output is recorded every day (daily averages)

Negative Values represent absolute value in hours for output record

Ex: -1 means output is recorded hourly; -24 means output is recorded daily

* Both hist_mfilt & hist_nhtfrq must be integers



What values of hist_mfilt and hist_nhtfrq 
will produce:
• Daily output?

AND

• 1 year of output in each history file?

TO DO: Identify the values needed for these two namelist 
settings in order to update user_nl_clm.



These changes will produce daily output with each year
written to a separate  file.

Exercise 2.2: Modify Namelist 
Changing data record frequency with a new case

Navigate to the Case directory
cd ~/clm_tutorial_cases/I2000CLM50_002

Open user_nl_clm with text editor of your choice (VI, emacs, etc)
emacs user_nl_clm

Add this text to the bottom of the file:
hist_mfilt=365
hist_nhtfrq=-24

This changes the default settings, as used in the I1850 and I2000_001 case, 
from monthly output with each month written to a separate file.



(1) create a new case

(2) invoke case.setup

(3) build the executable

(4) submit your run to the batch queue

Type this command line
./create_newcase --case ~/clm_tutorial_cases/I2000CLM50_002 --res f19_g17 --compset I2000Clm50Sp --project UCGD0004

Navigate to the case directory
cd ~/clm_tutorial_cases/I2000CLM50_002
Type this command line
./case.setup 

Type this command line: 
qcmd –q R4210171 -- ./case.build 

Type this command line: 
./case.submit 

Exercise 2.2: Modify Namelist 
Changing data record frequency with a new case

Navigate to the scripts directory in the source code directory:
cd /glade/u/home/$USER/clm5.0_2019tutorial/cime/scripts

After modifying namelist, submit the case:

Note: The case.submit script will automatically update and check the 
namelists. If you want to update and check your namelists before submitting, 
you can also run ./preview_namelists  from your case directory.



1. Change Component Set

2. Modify Namelist file

3. Change a Parameter
Altering medlynslope to change stomatal conductance

Today’s Exercises: 
3 Types of Basic Modifications



Medlynslope parameter
This parameter represents the slope of the stomatal 
conductance – photosynthesis relationship

(1995) model [Eqn (3)] gave the best fit for two datasets,
but the parameter values were not identifiable (i.e. not
significantly different from zero) for five of the eight
datasets. Overall, the unified model performed best,
giving high R2 values for all datasets, and identifiable
parameter values.

We visualize fits of the model to our eight datasets in
Fig. 3. For this figure, relationships were fitted assum-
ing the intercept g0 to be zero; resulting values of g1 are
given in the figure caption. The key point demonstrated
by Fig. 3 is that the slope of the relationship (and
therefore g1) clearly differs among species, and varies
in a consistent manner. As predicted from Eqn (12), g1

increases with growth temperature, with values highest
in tropical savanna species and lowest in Sitka spruce
growing in Scotland. Also, although there is some
confounding between growth temperature and plant
functional type in the datasets presented in Fig. 3, we
can nevertheless identify clear differences among plant
functional types. Values for g1 were lowest in gymno-
sperms and highest in angiosperms, and eucalyptus
have a considerably higher g1 than do pines growing
at similar latitudes (Tables 1 and 2).

Discussion

Stomatal conductance plays a fundamental role in de-
termining vegetation carbon and water balances. In this
paper, we provide a new quantitative framework forT
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Fig. 3 Visualization of the unified stomatal model Eqn (11)

fitted to eight datasets from contrasting forest ecosystems. De-

tails of the ecosystems are given in Table 1. Blue shades show

data from conifers, green shows data from deciduous angios-

perms, and red/purple shades show data from broadleaf ever-

green forests. For this figure, the model and linear regressions

were fitted fixing the intercept to zero. Linear regression slopes

are as follows: Sitka A, 4.2; Sitka B, 4.7; Duke Pine, 6.1; Fagus, 6.8;

Alpine Ash, 7.1; Macchia, 9.8; Savanna, 12.5; Red Gum, 15.1.

Estimated values for g1 are: Sitka A, 3.0; Sitka B, 3.6; Duke Pine,

4.8; Fagus, 5.4; Alpine Ash, 5.9; Macchia, 8.2; Savanna, 11.1; Red

Gum, 13.1.
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9.3 Stomatal resistance

CLM5 calculates stomatal conductance using the Medlyn stomatal conductance model (Medlyn et al. 2011). Previous
versions of CLM calculated leaf stomatal resistance is using the Ball-Berry conductance model as described by Collatz
et al. (1991) and implemented in global climate models (Sellers et al. 1996). The Medlyn model calculates stomatal
conductance (i.e., the inverse of resistance) based on net leaf photosynthesis, the vapor pressure deficit, and the CO2
concentration at the leaf surface. Leaf stomatal resistance is:

1

rs
= gs = go + 1.6(1 +

g1p
D
)

An

cs/Patm
(9.1)

where rs is leaf stomatal resistance (s m2 µmol-1), go is the minimum stomatal conductance (µ mol m -2 s-1), An is leaf
net photosynthesis (µmol CO2 m-2 s-1), cs is the CO2 partial pressure at the leaf surface (Pa), Patm is the atmospheric
pressure (Pa), and D is the vapor pressure deficit at the leaf surface (kPa). g1 is a plant functional type dependent
parameter (Table 9.1).

The value for go = 100 µ mol m -2 s-1 for C3 and C4 plants. Photosynthesis is calculated for sunlit (Asun) and shaded
(Asha) leaves to give rsuns and rshas . Additionally, soil water influences stomatal resistance through plant hydraulic
stress, detailed in the Plant Hydraulics chapter.

Resistance is converted from units of s m2 µ mol-1 to s m-1 as: 1 s m-1 = 1⇥ 10
�9Rgas

✓atm

Patm

µ mol-1 m2 s, where Rgas

is the universal gas constant (J K-1 kmol-1) (Table 2.7) and ✓atm is the atmospheric potential temperature (K).

Table 9.1: Plant functional type (PFT) stomatal conductance parameters.
PFT g1
NET Temperate 2.35
NET Boreal 2.35
NDT Boreal 2.35
BET Tropical 4.12
BET temperate 4.12
BDT tropical 4.45
BDT temperate 4.45
BDT boreal 4.45
BES temperate 4.70
BDS temperate 4.70
BDS boreal 4.70
C3 arctic grass 2.22
C3 grass 5.25
C4 grass 1.62
Temperate Corn 1.79
Spring Wheat 5.79
Temperate Soybean 5.79
Cotton 5.79
Rice 5.79
Sugarcane 1.79
Tropical Corn 1.79
Tropical Soybean 5.79

9.4 Photosynthesis

Photosynthesis in C3 plants is based on the model of Farquhar et al. (1980). Photosynthesis in C4 plants is based on
the model of Collatz et al. (1992). Bonan et al. (2011) describe the implementation, modified here. In its simplest
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Exercise 2.3: Update a Parameter
Altering medlynslope to change stomatal conductance



(1) create a new case

(2) invoke case.setup

(3) build the executable

(4) submit your run to the batch queue

Type this command line
./create_newcase --case ~/clm_tutorial_cases/I2000CLM50_003 --res f19_g17 --compset I2000Clm50Sp --project UCGD0004

Exercise 2.3: Update a Parameter
Altering medlynslope to change stomatal conductance

Navigate to the scripts directory in the source code directory:
cd /glade/u/home/$USER/clm5.0_2019tutorial/cime/scripts

Create a new case for 
exercise 2.3



(1) create a new case

(2) invoke case.setup

(3) build the executable

(4) submit your run to the batch queue

Type this command line
./create_newcase --case ~/clm_tutorial_cases/I2000CLM50_003 --res f19_g17 --compset I2000Clm50Sp --project UCGD0004

Navigate to the case directory
cd ~/clm_tutorial_cases/I2000CLM50_003
Type this command line
./case.setup 

Type this command line: 
qcmd –q R4231039 -- ./case.build 

Navigate to the scripts directory in the source code directory:
cd /glade/u/home/$USER/clm5.0_2019tutorial/cime/scripts

Exercise 2.3: Update a parameter
Set up and build new case to run for 5 years

Type this command line: 
./xmlchange STOP_OPTION=nyears
./xmlchange JOB_WALLCLOCK_TIME=1:00:00
./xmlchange PROJECT=UCGD0004

After step 3, update to run for 5 years, 
reduce wall clock time, and specify 
Project code



(1) create a new case

(2) invoke case.setup

(3) build the executable

(4) submit your run to the batch queue

Navigate to the case directory
cd ~/clm_tutorial_cases/I2000CLM50_003
Type this command line
./case.setup 

Type this command line: 
qcmd –q R4231039 -- ./case.build 

Exercise 2.3: Update a Parameter
Altering medlynslope to change stomatal conductance

Navigate to the scripts directory in the source code directory:
cd /glade/u/home/$USER/clm5.0_2019tutorial/cime/scripts

After xmlchanges, update the parameter file before you submit

Type this command line
./create_newcase --case ~/clm_tutorial_cases/I2000CLM50_003 --res f19_g17 --compset I2000Clm50Sp --project UCGD0004



Exercise 2.3: Update a Parameter
Altering medlynslope to change stomatal conductance

Navigate to the CaseDocs inside your Case directory
cd ~/clm_tutorial_cases/I2000CLM50_003/CaseDocs

Open lnd_in with text editor of your choice (VI, emacs, etc)
emacs lnd_in

In lnd_in find path for paramfile and copy this file to your case directory 
cp <paramfile> ~/clm_tutorial_cases/I2000CLM50_003/.
cd ~/clm_tutorial_cases/I2000CLM50_003

Next: We’ll present 2 options for modifying this file, but ask that everyone follow 
option 1 for this exercise



Exercise 2.3: Update a Parameter
Altering medlynslope to change stomatal conductance

Load the NCO operators 
module load nco

Modify copy of parameter file using netCDF Operators or NCO (http://nco.sourceforge.net/)
ncap2 -s "medlynslope=medlynslope*0.9" clm5_params.c171117.nc <new_param_file_name>

Option 1: netCDF Operators 

The parameter we 
want to change is 
called “medlynslope”

We will decrease all 
the values of this 
parameter by 10%

Create a new file name for 
this modified file (include 
.nc file extension, for 
example new_file.nc)

http://nco.sourceforge.net/


Exercise 2.3: Update a Parameter
Altering medlynslope to change stomatal conductance

Load the NCO operators 
module load nco

Modify copy of parameter file using netCDF Operators or NCO (http://nco.sourceforge.net/)
ncap2 -s "medlynslope=medlynslope*0.9" clm5_params.c171117.nc <new_param_file_name>

Then, set new path for paramfile in user_nl_clm
Navigate to the Case directory
cd ~/clm_tutorial_cases/I2000CLM50_003

Open user_nl_clm with text editor of your choice (VI, emacs, etc)
emacs user_nl_clm

Add this text to the bottom of user_nl_clm (filling in brackets as appropriate):
paramfile = '/glade/u/home/$USER/clm_tutorial_cases/I2000CLM50_003/<new_param_file_name>'

Option 1: netCDF Operators 

http://nco.sourceforge.net/


Exercise 2.3: Update a Parameter
Altering medlynslope to change stomatal conductance

Navigate to the CaseDocs inside your Case directory
cd ~/clm_tutorial_cases/I2000CLM50_003/CaseDocs

Open lnd_in with text editor of your choice (VI, emacs, etc)
emacs lnd_in

In lnd_in find path for paramfile and copy file to your case directory 
cp <paramfile> ~/clm_tutorial_cases/I2000CLM50_003/.
cd ~/clm_tutorial_cases/I2000CLM50_003

Create a cdl file and open with a text editor
Then, update “medlynslope” by replacing with a new value
ncdump clm5_params.c171117.nc > clm5_temp.cdl
emacs clm5_temp.cdl NOTE: For updating a whole set of PFT parameter values, such as 

this, using NCO commands are less error prone. ncdump and 
ncgen are useful for smaller changes. We present the syntax here, 
but you do not need to modify these by hand, since you did this 
in option 1 with an NCO command.

Option 2: ncdump and ncgen Reminder: you 
are not making 
changes here, 
you made these 
modifications 
with Option 1.



Exercise 2.3: Update a Parameter
Altering medlynslope to change stomatal conductance

Navigate to the CaseDocs inside your Case directory
cd ~/clm_tutorial_cases/I2000CLM50_003/CaseDocs

Open lnd_in with text editor of your choice (VI, emacs, etc)
emacs lnd_in

In lnd_in find path for paramfile and copy file to your case directory 
cp <paramfile> ~/clm_tutorial_cases/I2000CLM50_003/.
cd ~/clm_tutorial_cases/I2000CLM50_003

Create a cdl file and open with a text editor
Then, update “medlynslope” by replacing with a new value
ncdump clm5_params.c171117.nc > clm5_temp.cdl
emacs clm5_temp.cdl

Create a new nc file from your edited cdl file
ncgen -o clm5_medlynless10.nc clm5_temp.cdl

Set new path for paramfile in user_nl_clm
Add this text to the bottom of the file:
paramfile = '/glade/u/home/$USER/clm_tutorial_cases/I2000CLM50_003/clm5_medlynless10.nc'

Option 2: ncdump and ncgen Reminder: you 
are not making 
changes here, 
you made these 
modifications 
with Option 1.



(1) create a new case

(2) invoke case.setup

(3) build the executable

(4) submit your run to the batch queue

Navigate to the case directory
cd ~/I2000CLM50_003
Type this command line
./case.setup 

Type this command line: 
qcmd –q R4231039 -- ./case.build 

Type this command line: 
./case.submit 

Exercise 2.3: Update a Parameter
Altering medlynslope to change stomatal conductance

Navigate to the scripts directory in the source code directory:
cd /glade/u/home/$USER/clm5.0_2019tutorial/cime/scripts

After updating parameter file submit the case

Type this command line
./create_newcase --case ~/clm_tutorial_cases/I2000CLM50_003 --res f19_g17 --compset I2000Clm50Sp --project UCGD0004



Lecture/Intro
• Review Practical 1
• Why change model setup?

Practical
• Checkout a Local Branch on Git
• Changing Model Setup

1) Component sets
2) Namelist files
3) Parameter changes

• Data Analysis with Jupyter Notebook

Outline



Using a web browser, navigate to this website:
http://jupyterhub.ucar.edu/ch

Log into the website using your cheyenne log in credentials: your username and yubikey (as the 
password).

This will navigate to a webpage with “Spawner Options”. You’ll need to enter today’s Reservation number 
and the JupyterHub project number and then click “Spawn”

Basic Analysis using Jupyter Lab

Enter Project 
number here: 
UCGD0004

Enter today’s Reservation 
number here: R4231039

http://jupyterhub.ucar.edu/ch


This will take you a new page that will allow you to explore the CLM output using code we 
developed in Jupyter Lab. On the left, navigate to the “notebooks” directory, and then click on 
“Practical2”. This will bring up the lab, with sections of code and comments on the left. Run 
through the exercises here. You can use the      on the navigation bar or use the keyboard 
commands “shift” + “return” to run each cell.

Basic Analysis using Jupyter Lab

This button runs a block of code and advances to the next cell

Navigate to the 
“notebooks” 
folder to find 
Practical2.ipynb



Using the Jupyter notebook, you will analyze CLM output from 
all three exercises. (Don’t worry if your simulations haven’t 
finished, we provide the output for you.)

• Exercise 2.1
• Look at the difference between this simulation with year 2000 

compset, and Day 1 practical simulation with year 1850 compset.
• Exercise 2.2

• Look at a timeseries of daily output from this simulation compared 
to a timeseries of monthly output from Exercise 2.1.

• Exercise 2.3
• Look at the difference between this simulation with medlynslope 

decrease, and the simulation from Exercise 2.1 with the default 
parameter value. 

Jupyter Notebook Data Analysis



Now YOU know how to run and 
modify CLM!
Use these 3 basic modifications to run a  
variety of simulations.

1. Component Sets
2. Namelist files
3. Parameter changes

Congratulations on learning these new skills! Tomorrow, you will learn about 
tracking bugs and coding best practices. 



Documenting Your Changes: README files
In your case directory, you will find automatically generated

documentation files.

README.case file: detailed information on your compset and  
resolution, including whether your configuration has science  
support.

Best Practice: In the README.case file, we highly recommend YOU 
document any changes you make to the default scripts. It is YOUR paper 
trail and opportunity to list modifications.



Bonus Exercises: Test Your Knowledge

1) Set up a 2-degree CLM5.0-BGC simulation for 2000 and run for 1 month with 
daily history files.

2) Set up a 2-degree CLM5.0-BGC historical simulation and run for 5 years with 
monthly history files

3) Set up a 1-degree CLM5.0-BGC 1850 simulation and run for 1 year with monthly 
history files


