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This is a brief introduction on how to create and run Unified Model version 6.3 Single 
Column Model (SCM) and global model seasonal experiments. 

 
Running UM6.3 Single Column Model experiments 
 
This section will go through the setting-up process to get a copy of the SCM and run 
it on d2 with a given namelist input file. The information here has been built on 
previous references: 

The Single Column Model, Mike Hughes, November 2004, Unified Model 
Documentation Paper No. C9, Dynamics Research, Numerical Weather Prediction, 
Met. Office, http://d2/~access/docs/pum6.0doc/UM_docs/technical.html == scm6.0. 

Introduction to the umui and scum, Greg Roff, ACCESS-FAME tutorial, September 
2006, http://www.dar.csiro.au/access/tutorial/index.html  == scm6.0. 

An introduction to the ACCESS UM Single Column Model, Greg Roff, Martin Dix, 
Kenneth Cheung, Christian Jakob, April 2007,  BMRC Research Letter No.6, p17-20, 
http://www.bom.gov.au/bmrc/pubs/researchletter.htm == r2 not d2. 

The SCM is based on the full 3D code whose source can be found on d2 at 
/bigcommon/access/temp/src_um6.3/trunk/src and this can be browsed using the UM 
browser http://d2/~access/docs/UM63browser/index.html. The SCM, as is the full 3D 
UM, has been saved within the Flexible Configuration Management (FCM) code 
management system and can be checked out of this system so that you can have your 
own copy of the code. Then this code can be extracted and built into an executable 
using the Unified Model User Interface (UMUI), as can the 3D model. The big 
advantage of using the FCM, rather than just copying the code to some directory, is 
that any updates you make can be more easily incorporated back into the main trunk 
and so further linked to updates by other users. More details on the UM, UMUI and 
the FCM can be found at the ACCESS UM Wiki site http://d2:8011/um in the 
presentation files from the 1st of June 2007 ACCESS workshop on these subjects ie 
[azs 2007-06-28] Presentation files from 1st June '07 Workshop. Information on how 
this Wiki page works can be found at http://d2.bom.gov.au:8011/tutorial. 

 

 In order to get a copy of the SCM it is best to create your own branch from the SCM 
trunk and this is demonstrated in the following sections. The same process is used to 
get your own working copy of the full 3D UM for the seasonal runs. 
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The ACCESS-UM main web page 
 
Create my own scm6.3 fcm branch  
 
Log onto d2 and adjust your environment settings (path,..) following the instructions 
on http://d2:8011/um/wiki/RunningFCM_d2. Open the fcm graphical user interface 
by typing ‘fcm gui’ and this now enables you to create a branch. Details the fcm can 
be found in the FCM User Guide at http://d2:8011/um/wiki/RunningFCM_d2, which 
also contains a nice tutorial. Using this tutorial as a basis, we first need to create a new 
‘ticket’ via: 
 

·  http://d2:8011/um == launches the trac system 
·  click on Login, then login with username and an empty password 
·  click on New Ticket, give it a Short summary eg  glr scm63 
·  click on Submit ticket (remember the number) eg #12 (glr scm63) 
·  click on Search, and it should show your ticket eg glr scm63 = ticket 12 
·  click on Accept, this accepts your ticket to the system 

   
 
Now we can launch the fcm graphical user interface and use it to create an scm branch 
which will be a copy of the scm branch previously created by Martin Dix. Note that 
this process requires that an svn (Sub)Version editor has been set previously e.g. 
setenv SVN_EDITOR "/opt/vim/bin/gvim -f". 
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The fcm gui main window 
 

·  fcm gui & == Launch the fcm gui 
·  click on Branch == create a branch 
·  click on Create == creates new branch 
·  set URL: fcm:um/branches/test/dix043/r1_scum_test 
·  set Branch name: glr_scm63 (note: one word only, no spaces) 
·  set Source revision:   (had 16 in scm, changed to 18 for this) 
·  set Branch type: test 
·  set Source type: branch 
·  set Trac ticket: 12 
·  set Other options: --password "" 
·  click on Run == opens gvim file with branch name e.g. 

      ����������	�
�����	����
��������
�	��	�

�
�����	�� ��	������
����������
����� � ��	��	������������	���	���������������������� �
���
����� � �������	���	����������� �������	��!��"�
���� � #	���	���
����$	��% &"�
���� � �����������	'�������
�	��	�

'�
�����	����
�	� ���

·  edit this file if you want then Save and Exit the gvim file 
·  then click yes in the pop-up box asking if you want to create this branch 

 
When http://d2:8011/um is now accessed and  the Browse Source button clicked then 
it shows under trunk and branches the entry root/branches/test/glr/r80_glr_scm63 
which is the branch just created with URL: fcm:um/branches/test/glr/r80_glr_scm63. 
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Getting a working copy of your branch  
 
Once we have a branch, we need to extract a working copy of it and this is what we 
experiment on. When improvements have been made to the working copy, they can 
eventually be merged back into your own branch, and so your branch will evolve. 
First login to d2 and then we can do several operations using fcm: 

·  fcm list fcm:um/branches/test/glr == list all my branches 
·  fcm list fcm:um/branches/test/glr/r80_glr_scm63 == lists dirs in this branch 
·  fcm copy fcm:um/branches/test/glr/r80_glr_scm63  \ 

                    fcm:um/branches/test/glr/r80_glr_scm63_cp \ 
                   -m "Creating a cp of branch r80_glr_scm63" == create a cp of a branch 

·  fcm delete fcm:um/branches/test/glr/r80_glr_scm63_cp == delete a branch 
·  cd /bm/data4/glr/work_scm63 == where you want to save your working copy 
·  fcm co fcm:um/branches/test/glr/r80_glr_scm63 == checkout a working copy 
·  ls /bm/data4/glr/work_scm63/r80_glr_scm63 == lists dirs src, ext, bld 

 
You now have a working copy of your branch. 
 
 
 
Using the UMUI to create the exe from your working copy 
 

 
The main window of the umui 
 
Here we use the umui to cp a scm experiment and change it to refer to your working 
copy. 
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·  umui cp xadxh your_expt == copy my expt xadxh to your_expt. I will assume 
for the rest of this section that your_expt=xadxh for simplicity. 

 

 
The Navigation page of the umui 
 

·  use umui to change xadxh to point to your working copy i.e. make the 
following changes: 
�  umui 

-> Model Selection 
   -> User Information and Target Machine 
     -> General details 

             Change: Job description; user glr to your userid; glr email to your email 
�  umui 

-> Model Selection 
                    -> Sub-Model Independent 
                       -> FCM Configuration 
      -> FCM Configuration Variables 

Entry box: Local machine root extract directory (UM_OUTDIR) 
Job xadxh: Entry is set to '/bm/data4/glr/work_scm63/r80_glr_scm63/ext' 
Job your_expt: Entry is set to '/your_working_cp_dir/ext' 
and 
Entry box: Target machine root extract directory (UM_ROUTDIR) 
Job xadxh: Entry is set to '/bm/data4/glr/work_scm63/r80_glr_scm63/bld' 
Job your_expt: Entry is set to '/your_working_cp_dir/bld' 
�  umui 
      -> Model Selection 
        -> Sub-Model Independent 
          -> FCM Configuration 

               -> FCM Configuration Optional Modifications 
Entry box: User working copy location 
Job xadxh: Entry is set to '/bm/data4/glr/work_scm63/r80_glr_scm63/src' 
Job your_expt: Entry is set to '/your_working_cp_dir/src' 

 and 
Check box: Include modifications from branches 

  Job your_expt: Entry is set to 'ON' 
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·  umui/xadxh/Check/Save/Process/Extract/Build = do all these. Then you will 
find that: 

      Extract outputs to /your_working_cp_dir/ext/xadxh 
            Build   outputs to /your_working_cp_dir/bld/xadxh 
 with your own SCM6.3 executable= /your_working_cp_dir/bld/xadxh/bin/xadxh.exe. 
The Extract copies from your src dir to the ext dir and then the Build copies from the 
ext dir to the bld dir and creates the exe, via the at queue, in the bin sub-directory with 
a listing of the extract/build in ext.out/bld.out in the corresponding directories. 
 
 
Run your new executable 
 
Now we can run the new executable on a sample TOGA namelist, and note that the 
namelist used by the scm must always be named namelist.scm. To do this, first go to 
the dir where you want to run the scm. The do the following: 

·  cp /bm/home/glr/tar/scm63_tue7aug.tar.Z . 
·  uncompress scm63_tue7aug.tar.Z  ;  tar –xvf scm63_tue7aug.tar. This has 

extra parameter files which are needed to run the scm i.e.: CNTLALL, 
CNTLATM, dir_name, INITHIS, scm2nc, SIZES, vertlevs_G3 

·  edit file dir_name and INITHIS to point to your run dir 
·  edit runscm63 to point to your run dir and your scm executable 
·  cp namelist.scm_TOGA_T1656_288_38lv_1200ts namelist.scm 
·  qsub runscm == submits the scm run to the sx6. A listing goes to runscm63.e* 

and scm output data to TOGA_T1656_288_38lv_1200ts_c_diags.dat. 
·  scm2nc TOGA_T1656_288_38lv_1200ts_c_diags.dat diag.nc == converts the 

ascii output to netcdf format. Figure 1 shows temperature and specific 
humidity as time height plots from this sample TOGA dataset.  

  

Figure 1 TOGA sample  SCM temperature (K) and specific humidity (kg/kg) from the 1993 IOP. 

 



                            

 

ACCESS FAME, Aug07, page7 

 

The output from your new exe can then be compared with the original output which is 
held in the tar file and labelled with *orig . 

The source code is held in your src dir and you can edit this to create new code and 
then go through the umui/xadxh/Check/Save/Process/Extract/Build steps above to 
create a new exe and run as above. This is quite laborious and you can bypass the 
umui if, instead of editing the source code in src you edit the copy of the source code 
in the bld dir e.g. in my case /bm/data4/glr/work_scm63/r80_glr_scm63/bld/xadxh. 
Then you need only go to this dir and type FCM_BLD_SCR which will run the bld 
script and a new exe will be created. Note that this same process is done if you just 
don’t do the Extract step in the umui method above. The big danger with this – 
much faster – method is that if you do use the umui and use the Extract step then 
the source code in the bld dir is overwritten and lost! 
 
Note: There are some problems with the scm e.g. within the scm nfor is the number of 
forcing times in the namelist.scm. You must set nfor=max_nfor which are defined in 
scm_shell.F90 and s_maina.h, respectively, and which are held in: 
   */src/include/declaration/s_maina.h   and   */src/control/top_level/scm_shell.F90. 
The figure below shows what the output looks like when the max_nfor is larger than 
nfor. This sets the array sizes too large and the fields are incorrect. 
 

 
The effect on the scm when the max_nfor is larger than nfor  
 
Examples 
 
Figure 1 showed output from a TOGA case for a namelist provided from the UK Met. 
Office. Figure 2 shows similar output from the TWP-ICE forcing dataset. 



                            

 

ACCESS FAME, Aug07, page8 

 

 
Figure 2 TWP-ICE  SCM temperature (K) and specific humidity (kg/kg) from the 2006 IOP. 

Notice: the diurnal temperature signal; the cooling and drying aloft near the 25th Jan. 
One of the main uses of the SCM is to examine the effects of new parameterization 
schemes. Charmaine Franklin has taken the SCM and the TWP-ICE forcing dataset 
and is using them to investigate the impact of the new PC2 cloud scheme on the UM 
model (see ACCESS-FAME tutorial “The new PC2 cloud scheme” - Charmain 
Franklin, February 2007,  http://www.dar.csiro.au/access/tutorial/index.html). Some 
preliminary results from Charmaine’s study can be found below. 
 

 
 
Figure 3 TWP-ICE  SCM  specific humidity (kg/kg) from the 2006 IOP (top) observations, (left) SCM 
with PC2; and (right) SCM without PC2. 
 
Figure 3 compares TWP-ICE observations with the SCM using the old and new cloud 
schemes. Both schemes seem dryer than observations near the surface and overdo the 
drying aloft near day 25. However they do capture the drying near day 35 with PC2 
doing a better job aloft. 
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Figure 4 TWP-ICE  SCM plots showing: (top left) data,pc2,no pc2 cumulative precip; (bottom left) pc2 
and no pc2 convective rain; (top right) data, pc2 and no pc2 3 hourlt averaged precip; and (bottom 
right) pc2 and no pc2 large scale rain. 
 
Figure 4 compare precip product from obs and the runs. Both the pc2 and no pc2 runs 
simulate the cumulative rain very well for the first 5 days but then they progressively 
get more than observed. Note this is the same time that they have a larger drying in 
the q field in Figure 3. Too much precipitation is also seen in the 3 hourly averaged 
precip plots and both runs show similar convective rain. However there is more large 
scale rain in the pc2 run while the no pc2 run seems to also have a strong diurnal 
signal. 
 
 
 
Future work 
 
The SCM is intended to be a strong workhorse in the development of parameterization 
schemes for the UM. Envisioned future work is: 

·  Several colleagues have expressed an interest in using the SCM to study 
various atmospheric phenomena: 

o Cloud structure (Charmaine Franklin) 
o Radiation code (Zian Sun) 
o Convection (Hongyan Zhu) 
o Planetary Boundary Layer (Vaughan Barras and Peter Hurley)  
o Land Surface Schemes (Huqiang Zhang) 
o Surface obs assimilation (Clara Drapper) 
o Diurnal variability and comparison with radar products (Greg Roff) 

·  Develop more forcing datasets for specific IOP, including those from NWP 
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Running UM6.3 Seasonal experiments 
 
These experiments are designed to give relatively fast studies of the full 3D UM under 
different seasonal conditions. This is complementary to the SCM experiments 
discussed above in that parameterizations which have been developed within the SCM 
environment can be easily implemented in the 3D UM model and then run for these 
short experiments. 
 
We need to get a working copy of UM 6.3 and for this we go through the same setup 
process as for the SCM above eg 
 

·  http://d2:8011/um == launches the trac system 
·  click on Login, then login with username and an empty password 
·  click on New Ticket, give it a Short summary eg  um test 
·  click on Submit ticket (remember the number) eg #7 (um test) 
·  click on Search, and it should show your ticket eg um test = ticket 7 
·  click on Accept, this accepts your ticket to the system 

   
Now we can launch the fcm graphical user interface and use it to create a UM branch 
but this time it will be a copy from the UM trunk. Again, note that this process 
requires that a svn (Sub)Version editor has been set e.g. setenv SVN_EDITOR 
"/opt/vim/bin/gvim -f". 

·  fcm gui & == Launch the fcm gui 
·  click on Branch == create a branch 
·  click on Create == creates new branch 
·  set URL: fcm:um 
·  set Branch name: um_test (note: one word only, no spaces) 
·  set Source revision: 18 
·  set Branch type: dev:user 
·  set Source type: trunk 
·  set Trac ticket: 7 
·  set Other options: --password "" 
·  click on Run == opens gvim file with branch name e.g. 

      ����������	�
�����	����
��������
�	��	�

�
�����	�� ��	������
����������
                        Created /um/branches/dev/glr/r18_um_test from /trunk@18. 
                        Relates to ticket #7. 
                        --This line, and those below, will be ignored-- 
                        A    svn://r2/access/svnrep/um/branches/dev/glr/r18_um_test 

·  edit this file if you want then Save and Exit the gvim file 
·  then click yes in the pop-up box asking if you want to create this branch 

 
When http://d2:8011/um is now accessed and  the Browse Source button clicked then 
it shows under trunk and branches the entry root/branches/dev/glr/r18_um_test which 
is the branch just created with URL: fcm:um/branches/dev/glr/r18_um_test. 
 
Now we can get a working copy of this branch and then we can run the umui to create 
an exe and run experiments off this in the same way as was done for the SCM above. 
First login to d2 and then: 
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·  fcm list fcm:um/branches/dev/glr == list all my branches eg r18_um_test 
·  fcm list fcm:um/branches/dev/glr/r18_um_test == lists dirs in this branch 
·  cd /bm/data8/glr/work_um63 == where you want to save your working copy 
·  fcm co fcm:um/branches/dev/glr/r18_um_test == checkout a working copy 
·  ls /bm/data8/glr/work_um63/r18_um_test == lists dirs src, ext, bld 

 
You now have a working copy of your branch. You can use the umui to now create an 
exe from your branch. The easiest way is to copy and change another expt via: 
 

·  umui cp xaevy your_expt == copy my expt xaevy to your_expt. I will assume 
for the rest of this section that your_expt=xaevy for simplicity. 

·  use umui to change xaevy to point to your working copy i.e. make the 
following changes: 
�  umui 

-> Model Selection 
   -> User Information and Target Machine 
     -> General details 

             Change: Job description; user glr to your userid; glr email to your email 
�  umui 

-> Model Selection 
                    -> Sub-Model Independent 
                       -> FCM Configuration 
      -> FCM Configuration Variables 

Entry box: Local machine root extract directory (UM_OUTDIR) 
Job xaevy: Entry is set to '/bm/data8/glr/work_um63/r18_um_test/ext' 
Job your_expt: Entry is set to '/your_working_cp_dir/ext' 
and 
Entry box: Target machine root extract directory (UM_ROUTDIR) 
Job xadxh: Entry is set to '/bm/data8/glr/work_um63/r18_um_test/bld' 
Job your_expt: Entry is set to '/your_working_cp_dir/bld' 
�  umui 
      -> Model Selection 
        -> Sub-Model Independent 
          -> FCM Configuration 

               -> FCM Configuration Optional Modifications 
Entry box: User working copy location 
Job xaevy: Entry is set to '/bm/data8/glr/work_um63/r18_um_test/src' 
Job your_expt: Entry is set to '/your_working_cp_dir/src' 

 and 
Check box: Include modifications from branches 

  Job your_expt: Entry is set to 'ON' 
 

·  umui/xaevy/Check/Save/Process/Extract/Build = do all these. Then you will 
find that: 

      Extract outputs to /your_working_cp_dir/ext/xaevy 
            Build   outputs to /your_working_cp_dir/bld/xaevy 
 
 with your own UM6.3 executable= /your_working_cp_dir/bld/xaevy/bin/xaevy.exe. 
Now the Extract copies from your src dir to the ext dir and then the Build copies from 
the ext dir to the bld dir and creates the exe, via the at queue, in the bin sub-directory 
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with a listing of the extract/build in ext.out/bld.out in the corresponding directories. 
Note that because of all these copies (you end up with 3 copies of the src code!) you 
need space and, more of a problem, a large limit on your number of files allowed. If 
you extract or build fail then one reason could be the lack of space or file name space. 
 
Examples 
 
We are using the UM 6.3 full 3D model to examine how planetary waves and the 
phases of the QBO effect the general circulation and in particular the formation of the 
southern polar vortex. This will be the example discussed below. 
 
Changing an ancillary file 
 
In order to change the amplitude of the planetary waves in the model we have 
changed the height of the orography over South America by increasing and decreasing 
it by 10%. This has been done by hacking an IDL script found on the web (see 
/bm/ghome/glr/bin/rdancil2.csh_scale_SAmerica_only). Then these files replace the 
standard orography ancillary file qrparm.orog in the umui e.g. in umui/xadwg/Model 
Sel/Atmosphere/Ancillary/Other Ancillary/Orog ancillary, point to 
/bm/home/glr/umui_myfiles/qrparm.orog_n48gs1.1SA. 
   

 
Figure 5 Orography used in the runs with South America (left) reduced by 10%, (middle) standard and 
(right) increased by 10%.  
 
Changing the vertical levels 
 
We have also raised the lid of the model from 60km to 80km by introducing our own 
vertical level file e.g. in umui/xadwg/Model Sel/Atmosphere/Model Res/Vertical, 
point to /bm/home/glr/umui_myfiles/vertlevs_strat_50_80km. 
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Figure 6 Height(1000-0.1hPa)/time(nov-sep)plot of Southern hemisphere averaged (left) vertical 
component of the epflux and (right) eflux divergence for the (top) s1.1SA, (middle) standard and 
(bottom) s0.9SA orography runs. 
 
Figure 6 shows that the flux divergence and large vertical epflux component occurs 
earlier in the enhanced orography run and is weaker in the reduced orography run 
when compared to the standard orography run. 
 
Changing the code 
 
We have been playing with the gravity wave subroutines and so have edited these in 
/bm/data3/glr/my0_um6.3/bld/xaeva/src/UM/atmosphere/gravity_wave_drag to turn 
on/off the orographic gravity wave height limiter and to enhance the amplitudes of the 
spectral gravity waves. 
 

 
Figure 7 Comparison of July zonal mean wind for model runs with the orographic gravity wave scheme 
on with its 40km limiter and with the spectral gravity wave scheme (left) on and (right) off. 
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We have also included a relaxation of the zonal wind to the Easterly and Westerly 
phase of the QBO and have made runs with South American orography enhanced and 
reduced, respectively, to force the stronger/weaker planetary waves into a 
smaller/larger area to thus enhance/reduce the effect of the waves on the southern 
hemisphere polar vortex. 
 
 

 
Figure 7 Timeseries of (left) temperature (middle) zonal mean wind and (right) geopotential heightfor 
the runs s1.1Sae/s0.9SAw with 10% enhanced/reduced South American orography and relaxation to 
the Easterly/Westerly phase of the QBO. 
 

 
Figure 8 Plots of epflux (left) divergence, (middle) horizontal and (right) vertical epflux components, 
corresponding to the plots in Figure 7. 
 
Future work 
 

·  These are not really the “seasonal” runs I wanted to be able to make. So far I 
have been running the UM with initial condition files which come from the 
UK or are outputted from my own runs. I am working on initializing the runs 
from ERA40 grib data, which is a problem at present for UM 6.3. 

·  The runs are using monthly varying SSTs 
(/bigcommon/access/v1/umdir/vn6.3/ancil/atmos/n48/qrclim.sst) but I hope to 
get these to run off daily varying SSTs as was done for bam, however I am not 
sure this has been done before. 

·  I am also trying to setup some “ideal” runs as suggested in the UM 
documentation (aquaplanet etc) and perpetual jan/jul runs. 


