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Abstract 

 
 

This report presents the second version of the Model and Climatological data Comparison 

System. The upgrade to the system includes more diagnostic fields, seasonal and annual 

means, annual cycle for several meteorological variables, a Taylor diagram, new 

climatological data sets, and an automated web page display. The system allows an 

automated comparison of the Bureau of Meteorology Research Centre (BMRC) Unified 

Global Atmospheric Model (BAM) with climatology. It also allows an automated 

comparison of two different model runs. 
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1. Introduction 
 

The Bureau of Meteorology Research Centre (BMRC) Model and Climatological data Comparison 

System (MACCS2) follows the philosophy of MACCS1 (Lemus-Deschamps et al. 2002). It is a set 

of scripts that run the Diagnostic Processor and IDL programs for the automated comparison of 

model and climatological data sets, and for comparison between different model runs.   

 

The purpose of this report is to present some of the key aspects implemented in MACCS2 

and to advise how to run the system. This is the second version of the system and it is anticipated 

that further new diagnostics will be included in future versions. 

Monthly mean, seasonal mean and annual mean output fields of BAM and a range of climatological 

data sets are input to the MACCS2. The climatological monthly average data sets used in MACCS1 

are still available. However, in MACCS2, several new data sets have been included.  

 

MACCS2 processes and performs a comparison of the following climatological fields with BAM: 

Temperature 
Precipitation 
Mean sea level pressure 
Surface latent heat flux 
Surface sensible heat flux 
Surface net heat flux 
Low cloud amount 
Middle cloud amount 
High cloud amount 
Total cloud amount 
Net solar radiation at the ground 
Net long-wave radiation at the ground 
Outgoing long-wave radiation 
Net short-wave radiation at the top of the atmosphere 
Short-wave cloud forcing (TOA) 
Long-wave cloud forcing (TOA) 
Zonal averages of low, middle, high and total cloud 
Zonal average of short-wave cloud forcing 
Zonal average of long-wave cloud forcing 
Zonal average of total cloud forcing 
Zonal average of Earth albedo 
Zonal temperature 
Zonal specific humidity 
Zonal wind 
Meridional wind 
Global average fields 
Wind stress 
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The following extra fields are obtained when two model runs are compared: 

 

Cloud ice mixing ratio 
Cloud water mixing ratio 
Relative humidity 
Convective precipitation 
Net SW radiation ground 
Net LW radiation ground 
Solar irradiance ground 
Net radiation ground 
Vertical velocity 
Stream function 
Geopotential height 
10m zonal wind 
10m meridional wind 
Velocity potential 
Annual cycle maximum temperature 
Annual cycle minimum temperature 
Annual cycle precipitation 
Annual cycle total cloud cover 
 
 
 

 

In this report, MACSS2 is described, and some examples of output of the comparison between the 

BMRC Atmospheric Model (BAM) version 4.0 and mean climatology are presented. In Fig. 1, an 

example of model-climatology comparison is presented. Figure 2 shows a model-model 

comparison, and in Fig. 3 the Taylor (Taylor 2001) diagram is presented. A detailed discussion of 

seasonal mean and annual mean climates from BAM4.0 can be found in Lemus-Deschamps et al. 

(2004). Examples of the scripts used were presented in the MACCS1 documentation (Lemus-

Deschamps et al. 2002).  
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2. MACCS Version 2.0 
 

MACSS2 consists of a main c-shell driver script (maccs.csh); the first level sub-driver drives two 

driver-scripts, dmaccs_mnth.csh and dmaccs_mdl.csh. These call a set of sub-cshells (e.g. 

dfmslp_mnth.csh) that run a set of scripts and programs. The dmaccs_mnth.csh performs a 

comparison of model with climatological data, and the dmaccs_mdl.csh a comparison of two model 

runs. The input fields and implementation of MACCS2 are presented next. 

 

Input data fields 

 

Monthly mean (JAN or JUL), seasonal mean (DJF or JJA) and annual mean (ANN) output fields of 

BAM and climatological data are input to MACCS2. 

  

The monthly, seasonal and annual averages of climatological data used in MACCS1 are still 

available and they are located in: 

 

gale:/bm/gshare/maccs/data           

 

The new data sets provided by M.Stevens (personal communication) comprise: 

 
Clouds and the Earth’s Radiant Budget (CERES) (2000-2002), 
Center Merger Analysis of Precipitation (CMAP) (1979-1998), 
European Centre for Medium range Weather Forecasts (ECMWF) (1979-1993),  
European Remote Sensing Satellite (ERS)(1992-2000), 
Earth Radiation Budget Experiment (ERBE) (1985-1989), 
Global Precipitation Climatology Project (GPCP) (1979-2002), 
International Satellite Cloud Climatology Project D1,D2 (ISCCP)(1983-2001), 
Met Office Hadley Centre’s sea ice and sea surface temperatures (HadISST)(1982-2001), 
Moderate Resolution Imaging Spectroradiometer (MODIS), 
NASA Water Vapor Project (NVAP) (1988-1979), 
National Center for Environmental Prediction (NCEP) (1979-1998), 
Radiosonde Observations (RAOBS), 
Special Sensor Microwave Imager (SSMI) (1979-1999), 
Scanning Multi-channel Microwave Radiometer (SMMR) (1979-1999), 
Tropical Rainfall Measuring Mission (TRMM) (1998-2003) 
 
They are located in: 

 

 gale:/bm/gshare/maccs/data/ncar_data 
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The new Climatic Research Centre Unit (CRU) of East Anglia data sets are in: 

 

gale:/bm/gshare/maccs/data/CRU  and gale:/bm/gshare/maccs/data 

 

From these the ERBE, ISCCP, CRU and NCEP data sets are used in MACCS2.  

 

Data sources 

 

The data sets can be also found in: 

 

http://isccp.giss.nasa.gov/browsec2.html 
 
http://www.cgd.ucar.edu/cas/catalog/surface/temp/legates/ 
 
ftp://ftp.ncep.noaa.gov/pub/precip/cmap/monthly 
 
http://www.cgd.ucar.edu/cms/mstevens/diagnostics 
 
http://ipcc-ddc.cru.uea.ac.uk/asres/baseline/climate_download.htmlq 
 
 

Format of input files 

 

The inputs required are monthly, seasonal, or annual mean model fields from the unified 

atmospheric model (BAM) in NetCDF format. These means may be calculated from a single year, 

or may be averaged over several years (ensemble means). Files for seasonal or annual means, as 

well as averages made over multiple years are not produced by the model and must be provided by 

the user. This can be achieved by using the month_avg.csh and seasonal_avg.csh scripts in the SX6 

(see maccs_avg_info in gale:/bm/share/maccs/scripts/maccs_avg or in the Appendix). The 

instructions of how to run them are given by typing the corresponding cshell.  

 

The comparisons available are: 

 

a) Comparison of monthly means:  
At present, only January and July comparisons can be accepted. These comparisons may be 
done between model and climatology or two model runs. 

 
b) Comparison of seasonal means: 

At present, only December-January-February (DJF) and June-July-August (JJA) seasons are 
available. Again, these comparisons may be done between model and climatology or two 
model runs. 
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c) Comparison of annual means: 

      Available for model-climatology and model-model comparisons. 
 

d) Comparison of the annual cycle: 
This is presently only available for model-model comparisons. The monthly means over a 
year or averaged over several years have to be provided and the comparison is only 
produced when requesting a comparison of annual means. 

 
The monthly means January or July, the seasonal means December-January-February or June-July-
August, and the annual January to December can be accepted. Monthly means may be calculated 
from daily files, or can be, for example, the 10-year monthly (January or July) means.  
 
 

Format of output fields 

 

The output fields produced by the system are in postscript (ps) and portable network graphics 

(png). Text of global averages is also produced for January and July means. The ps and png files 

are horizontal and zonal fields.  

  

MACCS2 implementation 

 

To run MACCS2 follow steps 1 to 3: 

 

 
1) Set all the NCARG libraries and IDL paths: 

 
gale:/opt/local/ncarg   
gale:/opt/local/bin/idl 
gale:/libraries0/bmrc/idl/drsed  
gale:/gshare/bmrc/scripts/mplot 

 
2) Directories and files: 
 

a) In your running directory create a directory “ps_files” where the output fields will be 
written. The files in this directory need to be moved to an archiving area after each run. 
Failure to do this will cause loss of the previous output files.  

 
b) If running MACCS2 for the annual means and annual cycle create in your running 
directory two directories: 
“fls_adir” (files in directory a with monthly model_a output) and “fls_bdir”  (files in 
directory b with monthly model_b output)  
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where files of the monthly mean are specified as in point 4 below, and annual means (as in 
table f) for two model runs should be placed.  

 
3) Execute MACCS2 
 

The general form of the command for comparison of the model and climatological data is: 
maccs.csh <time> <file-name> <title> 
 
And for the comparison of two model runs is: 

 maccs.csh <time> <file-namea> <titlea> <file-nameb> <titleb> 
 
Examples are shown below: 

 
a) For model and climatological data comparison of monthly means type for example: 
 
maccs.csh    <time> <file_name> <title>  

maccs.csh JAN /bm/gdata/lld/mass1/bam4/ 
B4T47L17JAN.nc 

BAM4 

maccs.csh JUL /bm/gdata/lld/mass1/bam4/ 
B4T47L17JUL.nc 

BAM4 

 
 

b) For model and climatological data comparison of seasonal means type for example: 
 
maccs.csh    <time> <file_name> <title>  

maccs.csh DJF /bm/gdata/lld/mass1/bam3/ 
B4T47L17DJF.nc 

BAM4 

maccs.csh JJA /bm/gdata/lld/mass1/bam3/ 
B4T47L17JJA.nc 

BAM4 

 

 
c) For model and climatological data comparison of annual means type: 
  
maccs.csh    <time> <file_name> <title>  

maccs.csh ANN /bm/gdata/lld/mass1/bam3/ 
B4T47L17ANN.nc 

BAM4 

Note: with this option you will only get the annual mean climatology. 
        
 
d) For the comparison of two monthly means for two model runs type for example: 
 
maccs.csh <time> <file_namea>   <titlea>   <file_nameb> <titleb>    

maccs.csh JAN /bm/gdata/lld/ 
mass1/bam4/ 
B3T47L17JAN.nc 

BAM4 /bm/gdata/lld/ 
mass1/amip/ 
T47L17JAN.nc 

2c3 

maccs.csh JUL /bm/gdata/lld/ 
mass1/bam4/ 
B4T47L17JUL.nc 

BAM4 /bm/gdata/lld/ 
mass1/amip/ 
T47L17JUL.nc 

2c3 
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e) For the comparison of two seasonal means for two model runs type for example: 
 
maccs.csh <time> <file_namea>   <titlea>   <file_nameb> <titleb>    

maccs.csh DJF /bm/gdata/lld/ 
mass1/bam4/ 
B4T47L17DJF.nc 

BAM4 /bm/gdata/lld/ 
mass1/amip/ 
T47L17DJF.nc 

2c3 

maccs.csh JJA /bm/gdata/lld/ 
mass1/bam4/ 
B4T47L17JJA.nc 

BAM4 /bm/gdata/lld/ 
mass1/amip/ 
T47L17JJA.nc 

2c3 

 
 
f) For the comparison of annual means and the annual cycle for two model runs: 
           
maccs.csh <time> <file_namea>   <titlea>   <file_nameb> <titleb>    

maccs.csh ANN /bm/gwork/lld/ 
fls_adir/ 
B4T47L17ANN.nc 

BAM4 /bm/gwork/lld/ 
fls_bdir/ 
T47L17ANN.nc 

2c3 

Note: With this option you will get the annual mean climatology plus the annual cycle (if you 
provide the monthly files for the two model runs as in point 4 below). 
 
 
It is important to note that: 
 

1) The <time> indicator (i.e. JAN, JUL, DJF, JJA or ANN) should be typed in upper case. 
 
2) The <file-name> should include the full path. 
 
3) It is recommended to use a maximum of four letters for the titles. 
 
4) The directories “fls_adir” and “fls_bdir” should be created before running maccs.csh and 

should contain the relevant files. The names of the monthly means should match the 
names: 

 
    Af1979$MMM.$TITLEA.nc 
    Af1979$MMM.$TITLEB.nc 
 
Where $MMM is for JAN to DEC. 
 
5) Before running maccs.csh again, all the files created in “ps_files” must be moved to 

another directory. 
 
 
 

Location of scripts 

 
The maccs.csh script is located in: 
 
gale:/bm/gshare/maccs/bin/   
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This script runs the diagnostic processor and IDL jobs to get the meteorological fields specified in 
the dmaccs_mths.cshell and the dmaccs_mdl.csh and scripts located in: 
 
gale:/bm/gshare/maccs/scripts/scripts_maccs2 
 
and 
 
gale:/bm/gshare/maccs/scripts/scripts_maccs2/mdlcomp2 
 
 

Automated web page display 

 
 
Output files from the runs performed by the user are processed automatically to produce png files 
that are used to generate a web page in the “ps.file” directory under the name: 
 
TEMP_<time>INDEX.HTML  
 
where, <time> is given as above. The user web browser using the options “file”, then “open”, can 
display this web page. The web page must be copied to another directory before running maccs2 
again. 
 
 

3. Conclusions 
 

This report has presented MACSS2, a series of programs developed to perform an automated 

comparison of the BMRC Global Atmospheric Model with a range of climatological data sets. 

MACCS2 can also produce an automated comparison between output fields of two different runs of 

the BMRC Atmospheric Model (BAM). In MACCS2 the monthly means have been extended to 

seasonal and annual. For a selected number of variables the annual cycle has been included. Also, 

in MACCS2, new data sets and diagnostic fields have been incorporated. Examples of output fields 

are presented in Figs 1-3. An extensive discussion of the comparison of BAM4.0 with mean 

climatology based on MACCS diagnostics can be found in Lemus-Deschamps et al. (2004).  

 

It is anticipated that the number of fields considered in the MACCS2 system will increase and that 

other aspects, including variability on a range of time scales not presented here, will be included in 

the future versions of the system. 

 

The output fields from AMIP experiments with BAM produced by MACCS2 are: precipitation, 

surface temperature and pressure, surface fluxes, top of the atmosphere radiation and radiative 
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forcing components, cloud amount, zonal winds, temperature and moisture, and global averages. 

They are available on the BMRC Internal Web page: 

 
http://gale.ho.bom.gov.au/bm/internal/regn/maccs.html  
 

in the section Experimental/Model and Climate Comparison System (MACCS). The output files 

will be updated with each new released version of BAM. 
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Figure 1: Precipitation AMIPI ten-year average for December-January-February 10 from BAM4.0, 
BAM3.0 and comparison. 
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Figure 2: Precipitation AMIPI ten-year monthly average for January from BAM4.0 , XieArkin 
climatology and comparison. 
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Figure 3: MACCS Taylor diagram for: BAM3 (black) and BAM4 (blue). 
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APPENDIX: Monthly and seasonal ensemble mean averages jobs: 

 
Monthly mean “mnth_avg.csh”: 
Purpose: Average monthly files for a period years time. 
------- 
Usage: mnth_avg.csh <start_year> <end_year> <month> <infile_path> <infile> 
<outfile_title> 
 
 
Where: 1) "start_year" is the beginning year of the period 
 
       2) "end_year" is the end year of the period 
        
       3) "month" is the name of the month for which the average is performed. 
          The month must be 3 initial letters (JAN, FEB, etc.), but can be lower  
          or upper case. 
           
       4) "infile_path" is absolute path of the input files. 
        
       5) "infile" is a generic name of the input files. It can be formed by  
          replacing year and month in the input file name with yyyy and mmm and 
          leaving other parts as is. For example, if the input file names are  
          Af1987JAN.A108.nc, the generic name would be Afyyyymmm.A108.nc.  
          
       6) "outfile_title" is the beginning part of the output file name. The  
          full output file name is "outfile_tile" plus "month". For example,  
          if outfile_title is "B251T47L17" and month is JAN, the output file  
          name would be B251T47L17JAN.nc 
 
Example for run on SX6:  
 ./mnth_avg.csh 1979 1985 JAN /bm/keep/zhl/fls_alldir Afyyyymmm.A108.nc 
B251T47L17 
 
 
Seasonal and annual means “ season_ann.csh” : 
 
Purpose: Average seasonal files for DJF, JJA or ANNUAL. 
------- 
Usage: season_ann.csh  <season> <infile_path> <infile_title> <outfile_title> 
 
Where: 1) "season" is one of DJF, JJA or ANN, can be lower or upper case. 
 
       2) "infile_path" is absolute path of the input files. Input files are 
          monthly averages. The file name of the monthly average must be 
          in form of x...xmmm.nc, e.g. AfDEC.nc, AfJAN.nc etc. 
 
       3) "infile_title" is the common part of the input file names.  
For example, 
          if the input file names are like AfDEC.nc, AfJAN.nc etc, 
          infile_title would be Af. 
 

4) "outfile_title" is the beginning part of the output file name.  
The full output file name is "outfile_tile" plus "season".  

For example, 
          if outfile_title is "out" and season is DJF, the output file name  
          would be outDJF.nc 
 
Example for run on SX6: 
 ./season_ann.csh DJF /bm/keep/zhl test result 
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