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CCAM GUI INSTRUCTION MANUAL FOR TAPM USERS

1. INTRODUCTION

This document describes the use of the Conformai€Chtmospheric Model (CCAM) and its
Graphical User Interface (GUI) for generating weattorecasts and how that data can be transfeored t
The Air Pollution Model (TAPM). Please note thatst version of CCAM will only output TAPM
synoptic files for a fixed region (e.g., Australiajs a result, some functions are disabled onGbk
since they have no effect in this version of CCAM.

CCAM is a global atmospheric model that is capaiflproducing 8 day weather forecasts. CCAM is
very efficient in its use of CPU and memory resesrdo the extent that the CCAM software can be run
on a standard laptop computer. The purpose oE@&M GUI is to facilitate the preparation, running
and post-processing of CCAM weather forecasts. ©hH is designed to run continually on its
designated machine (i.e. left running whenever iptegs In this way, the CCAM software will
automatically update its forecasts and synoptisfibr TAPM.

This manual is focused on the operation of the CC&MI and the creation of TAPM synoptic files.
The manual is divided into four sections as outlibelow:

e Section 2 provides instructions for installing CCAM

» Section 3 provides an introduction to basic CCANatzlities. This section is applicable for
new users;

e Section 4 describes configuration options and ack@functions with CCAM. This section is
relevant for advanced users;

» Section 5 provides some CCAM background informatiohile not required for running
CCAM, the discussion is of use when employing adednCCAM features.

The information in this manual should not be coesid a detailed discussion of the numerical
techniques employed by CCAM, nor an in-depth dpion of meteorology. Rather, this document
concentrates on the use of CCAM (via the GUI) sdoasnable the user to verify that a forecast has
completed correctly and to diagnose technical gmolslif they should occur (e.g. internet connection
problems).

The author would like to thank Julie Noonan and WEdwards for their constructive comments during
the writing of this manual.

1.1 CCAM version history

The following list describes the history of changesde to the latest version of CCAM

1.1.1 CCAMVv1001

e Implemented SEA-ESF radiation scheme
* Reinstated Autorun option in Output menu;
« Fixed sea ice bug when using data from previousctst.

1.1.2 CCAMV910

« Improved dynamical balancing of top atmospherielevhen initialising CCAM;
e Improved coupling to the CABLE land-surface scheme;

* Improvements to the CCAM convection scheme;

* Inclusion of a mixed layer ocean scheme;



Soil & ocean data is archived so that manual fa#scean reproduce results of automatic
forecasts;

Frequency of calls to radiation scheme can be athbyg the user;

Implemented TKE-eps turbulence closer for vertioaling;

Modified horizontal diffusion to use Smagorinskyrfalation;

Improved soil dataset;

Improved estimate of screen level diagnostics {ABCE;

Code optimisation to orography and analysis praogssutines.

CCAM v810

Removal of menu options which are not applicableT&PM uses (e.g., nudging options,
minimum forecast scale, GIF animation output, etc.)

Removal of rarely used options from the Paramesersen (Configure menu), including
Percent Bar update time and Map File Name. Thgseors can still be changed in
ccamset.dat;

Limit the maximum time interval to 12 hours in tRarameters screen (Configure menu),
which prevents the user from accidentally elimingtithe diurnal cycle in TAPM synoptic
files;

Inclusion of multiprocessor options for CCAM (Canfre menu), described in Section 4.2.3;
Replacement of the SiB/Graetz (120 km/6 km), Ecesys (1 km) and SiB (1 km) land-
surface dataset options with the standard landserfscheme and CABLE land-surface
scheme options (Configure menu), described in Seeti2.5;

Replacement of the hindcast option with the dynarbaancing initialisation option
(Configure menu), described in Section 4.2.6;

Inclusion of 27 (vertical) levels option in additido the original 18 levels option (Configure
menu), described in Section 4.2.7;

Ability to download analyses 2 times per day arionés per day (Download menu);

Removal of unused option for custom generatioranfiiuse data (Output menu);

Removal of the autorun program after forecast oputput menu). This option can still be
accessed from the guiset.dat file in the c:\ccamctbry;

Removal of the rarely used reporting of the ouggmid size and spacing option (GUI menu).
This option can still be changed in guiset.dat;

Improvements to the CCAM convection scheme;

Improvements to the Helmholtz solver which redubestotal running time;

Improvement of cloud overlap properties in CCAMigdihn scheme
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2. INSTALLING CCAM

Before starting the CCAM GUI, users will need tstall the CCAM software. This is achieved by
running the CCAM setup.exe installation program.

» After double clicking on the setup.exe, a windomikir to that in Figure 2.1 will appear.

@ Setup - CCAM g|i|@

Welcome to the CCAM Setup
Wizard
Thiz will install CCARM +1004F on your computer.

[t iz recommended that vou cloze all other applications before
continLing.

Click Mest to continue, or Cancel to exit Setup.

Mext » |[ Cancel

FIGURE 2.1: Example of the CCAM setup window which appears after double clicking on the setup.exe
CCAM installation software.

* Follow the setup.exe prompts to install CCAM. Siynghoosing ‘Next’ at each prompt will
ensure that CCAM is installed with its default dgofation.

e Once the Installation is finished, CCAM can be tsidiby selecting the CCAM icon from the
desktop, the CCAM folder under the Programs Mere (@/indows Start) or alternatively by
starting STARTCCAM under the c:\ccam default dioegt

* To use the 2 or 3 processor version of CCAM, ther usust also install the following third-
party software that is available on the CCAM instidn CD

0 mpich2-1.0.5-win32-ia32.msi (for MPICH?2)

PLEASE NOTE: CCAM is designed to run only a singlecopy at a time. Running multiple copies
of CCAM simultaneously can produce incorrect resul.

Details on the basic operation of the GUI are desdrin Section 3.



3. BASIC CCAM GUI FUNCTIONS

This section describes the basic CCAM capabilitiBy. following this section, the user should acquir
sufficient basic skills to generate a CCAM weatfaecast (e.g. in preparation for use by TAPM).
More detailed information concerning advanced fiomst of the GUI can be obtained from Section 4.

In particular, this section concentrates on thiofahg tasks:

e Components of the GUI (Section 3.1);

» Updating CCAM initial conditions (Section 3.2);

e Starting the CCAM weather forecast (Section 3.3);

» Aborting the forecast and exiting CCAM (Section)3.4
e Locating the output TAPM synoptic files (Sectiob)3.

Note that for this version of CCAM, the updatingioitial conditions and the running of the forecast
will happen automatically as long as the CCAM G#&Jiunning. In this case it is only necessary lfier t
user to locate the output TAPM synoptic files (Seetion 3.5).

3.1 Components of the CCAM GUI

CCAM can be started by selecting the CCAM icon frtma desktop, the CCAM folder under the
Programs Menu (see Windows Start) or alternatilmfystarting STARTCCAM under the c:\ccam
default directory. After starting CCAM, an initisdtion screen is displayed for a short periodiroét
after which the main display will appear as deplgteFigure 3.1.

Day: | 12 Morth: | 09 Year: | 2008 Hour: [ oooo
Longtude: [ 1340 Lathude: [ 270

ure)

StaltiStop times:

ANLLYSIS DOWNLOAD - 20080915

Atempt to download analysis file for 2008031512 UTC

Analysis file is currently unavaiable

Aftempt to dovwnlosd anahysis fils for 20080315 00 UTC

Analysis file is currently unavaiable

Attempt to download analysis file for 20080814 12 UTC 5

percent@mplete:

7
| s | it

FIGURE 3.1: Example of the CCAM GUI. The red numbers indicate the different components of the
GUI: (1) Menu options, (2) Map, (3) Analysis file date and longitude/latitude indicator, (4) Forecast start
and stop time sliders, (5) Log, (6) Percent bar and (7) CCAM control buttons.

In Figure 3.1, there are seven numbers that inglidi#ferent components of the CCAM GUI. The
purpose of these components is summarised in Bable
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Number| Component

1 Menu options for configuring the CCAM GUI includj features for advanced users.

2 The map display indicating the location of the ABC weather forecast. The forecgst
location cannot be changed by the user in thismeisf CCAM.

3 Date, time and location indicators. The date timg& correspond to the last analysis file

downloaded (i.e. observed weather conditions. $etidh 3.2). The longitude and latitude
corresponds to the location shown by the map.

4 Sliders to control forecast start and stop timbesthis version of CCAM the length of the
forecast is fixed at 8 days.

5 Log containing text messages that describe thremustatus of the CCAM forecast.

6 Percent bar denoting what fraction of the forebas been completed. This is also usef to
indicate the amount of analysis file that has bs@mnloaded.

7 CCAM control buttons for starting the forecadtpding, downloading analysis files and
exiting the GUI. T

TABLE 3.1: Summary of CCAM GUI components as shown in Figure 3.1. The analysis file contains
observed weather conditions and is discussed in Sections 3.2 and 5.2.1.

Note that all messages that appear in the CCAMMiogow (item 5 in Figure 3.1) are also recorded in
the text file c:\ccam\ccam.log. New log messagescantinually appended to this file along with the
date and time when the message occurred.

For TAPM users, the CCAM forecast length is fixeBalays and the forecast resolution is limited to
60 km (i.e. to be downscaled to higher forecastlgidns by TAPM). As a consequence, the slider
controls are permanently disabled and the locatbrnthe CCAM forecast cannot be changed.
Nevertheless, TAPM can still be used with CCAM fmst data for any location within the CCAM
forecast domain (e.g., any location within Austagli Note that CCAM can be configured to forecast
for locations other than Australia, although theefast location needs to be specified when punchasi
a CCAM license. Under these circumstances, the willebe supplied with a topoutO file that, when
placed in the c:\ccam\newtop directory, will redgnfe CCAM for the user specified forecast location

3.2 Download mode

After the CCAM GUI has been started, the first tesko ensure that the initial weather conditiors a
up-to-date. Observed weather conditions are @laifsom several meteorological centres in the form
of an ‘analysis’. These analyses are data filas ¢bntain a self consistent description of thecole=d
weather for the entire globe at a given time (seeti®n 5.2.1). However, different meteorological
centres use different algorithms to integrate thseoved weather data into an analysis and therefore
analysis products can differ slightly between centrThe analysis files that CCAM can use include:

e GASP 1deg analysis provided by the Australian BuiafaVeteorology;

e GFS 1deg analysis from the U.S. National Centré&forironmental Protection (NCEP);

e GFS 0.5deg analysis from NCEP.

The latest analysis file can be obtained for CCAptlicking on the Download button. This activates
Download mode as indicated by the Download buttashing red (see Figure 3.1).

PLEASE NOTE: CCAM users must make their own arrangenents with the relevant government
agencies to ensure that analyses data files are #lahle for downloading. However, GFS analyses
are provided by NCEP as a free service (see CCAM fiailt download settings in Section 4.2.2).

PLEASE NOTE: Download mode searches for analysisléis starting from the date specified by
the computer’s clock. Therefore, it is important hat the computer's date setting is correct.
CCAM will automatically add 12 hours to the compute’s clock time so as to compensate for
different time zones.

Download mode is also activated when the GUI istfstarted and every 60 mins thereafter (by
default). Hence, as long as the GUI is left rugnithe analysis file will be kept up-to-date. CCAM



will not download a new analysis file if a forecéstcurrently running (see Section 3.3) or if aruse
specified analysis file is selected (see SectiBril}.

As CCAM searches for a new analysis file, its pesgris reported in the log area of the GUI. Some
examples of log text are shown in Figure 3.2.

AMALYSIS DOWMLOAD - 20070903 ANALTSIS DOWNLOAD - 20070903

Attempt bo download analysis file for 2007030312 UTC Attempt bo download analysiz file for 20070903 12 UTC

Lnalyziz file is curently unavailable Analysiz file iz currently unavailable

Attempt ta download analysis file for 20070303 00UTC Prewviously downloaded analysis file for 20070303 00 UTC has been found
Analysis file downloaded from MCEP GFS 1deg [sitel)

Processing GRIE file Finished searching for new analysis files

Analysis file was successfully proceszsed

Firizhed searching far new analysis files

FIGURE 3.2: Examples of log text during Download mode. The left example describes when a new
analysis file is found and downloaded. The right example shows the case where the existing analysis
file is already up-to-date.

If a new analysis file is found, then the ‘perceptdar’ will begin to increase, indicating the tian of
the analysis file that has been downloaded sodee Figure 3.1). Usually, a new analysis file is
downloaded in a few minutes, depending on the spefedhe internet connection. Once the
downloading of the analysis file is complete, th@abload button will stop flashing red.

3.3 Run mode

To start a CCAM forecast, click the Run button. eTRun button will begin to flash green to signify
CCAM is in Run Mode (see Figure 3.3). Note tha€@AM is currently in Download mode, the user
must either wait for the download to finish, or ettbe download (see Section 3.4).

Configure Download  Qubput GUI Help
pay: | 12 Morth: [ 03 Year: [ z008 How: | o000 (uTCy
Longitude: [ 134.0 Latitude: [ -27.0
Start/Stop times:
ey 11 0
Start CCAM
lon=134 10 lat=—27 .0
it A B0 Ok run R
stime=0000 sdate=20080312 rtime=11520
Generating orography.
Generating land-use (SiBIGrastz)
Generating initial conditions
Importing soil date from last forecast
Funning CCAM
Percent complete:
| 18.2%
pbort | Bt | it |

FIGURE 3.3: The CCAM forecast in Run mode. Note that the status of the forecast is indicated in the
log area. Also fraction of the forecast which has completed is indicated by the percent bar.
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The steps carried out during a CCAM forecast thatreported in the log are:

e Generate orography data;

e Generate land-use data;

e Generate initial conditions from the analysis file;

* Run CCAM to produce the weather forecast;

» Extract the forecast data;

*  Store the data in TAPM synoptic database format.

Please note that warning messages may be gendraiad the forecast. For example, see Figure 3.4.

Start CCAM

lon=134.0lat=-27.0

BHESHAREEE B0 0km run HHHHHHHHHE
time=0000 £date=20070303 rtirme=11520
Generating topography.

Generating land-uze [SiB/Grastz).
Generating initial conditions.

Importing zoil data from climatology.
Running CCARK.

Tirme: 1844 zeconds

Yarning: Skipping zeroth time step in CCAM output
Fostprocessing CCAM results.

FIGURE 3.4: Example of warning messages generated during the CCAM forecast. These warnings
occur during normal operation and do not indicate errors.

These warning messages are part of the normal C@péation and do not indicate errors. The two
main reasons for warning messages from CCAM are:

» The output file size has exceeded a user spedifretd(so the resolution in time or space has
been adjusted to reduce the file size);
* CCAM cannot optimise the start time of a forecase(below).

Typically, CCAM begins its forecast prior to theepcribed start time so that it can update the physi
calculations before having to output weather d&tawever, if the forecast start time is the samthas
analysis time (as is the case of the 60 km forgcidrn it is not possible for the CCAM forecasstart
any earlier. In this case, a warning messageriergéed (as described in Figure 3.4) that informes t
user that weather data will not be available fer ithitial time step. Note that, because the aimlgs
generally available 3 hours after the time it dibss (see Section 5.2.1), the missing zeroth tirme s
should never be needed for a real forecast.

As the CCAM weather forecast progresses, the traaif the forecast that has completed is indicated
by the percent bar. Forecasts are finished whepdcent bar reaches 100% and the Run button stops
flashing green.

3.4 Aborting the forecast and exiting CCAM

In addition to the Run and Download buttons, thisralso an Abort button and a Quit button. The
Abort button cancels Run or Download mode and caarm@CAM back to Standby mode (i.e. no
buttons are flashing). The Quit button aborts aogrent calculations and then exits the program.
Using the Abort or Quit button results in the ladsany data created before quitting (i.e. a forecas
cannot be continued from when it was aborted).



3.5 Locating synoptic data files for TAPM

By default, the synoptic data files created by CC#&W TAPM are stored under c:\CCAM\tapmout.
Forecast files are labelled according to the fasedate and UTC time (i.e. always 00Z for TAPM) as

YYYYMMDD.glo

where YYYY is the year, MM is the month and DDlietday of the forecast (e.g. 20070714.glo for the
14" of July, 2007). Note that when a new forecastiis(e.g. the next day), the synoptic data files fo
TAPM are overwritten with the more recent forecast.

Once the TAPM synoptic files have been created BAKI, TAPM users can follow the TAPM
instructions (tapm_v4_forecasting_guide.pdf) foparting these files into TAPM.
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4. ADVANCED CCAM GUI FUNCTIONS

The CCAM GUI is designed to require the minimunemention from the user and most operations

can be understood from the basic tutorial in Secso However, under some circumstances, it may be
necessary or advantageous to use some of the rdoenced GUI options (e.g. a user specified

analysis file for training purposes).

In this section we describe the advanced capasilibf the CCAM GUI in detail. In particular, this
section describes:

e Configure menu (Section 4.2);

» Download menu (Section 4.3);

e Output menu (Section 4.4);

*  GUI menu (Section 4.5);

e Help menu (Section 4.6);

» Basic CCAM trouble shooting (Section 4.7).

This section assumes that the user is familiar thighbasic CCAM functions described in Section 3.

4.1 Using the menus

All CCAM options are accessible from the menudattop left of the GUI (see Figure 4.1).

Corfigure Download Output GUI Help

Parameters...
Download. ..
Use 1 processor CCAM
P Day: | 09 Month: [ 04 vearn | 2010 Hour: [ oooo LTSy
Use 3 processor CCAM Longitude: [ 135.0 Latitude: [ -27.0
|

Standard forecast configuration
v User defined Forecast configuration

v se C48 18L resolution
Use C72 27L resolution

 Use standard radiation
Use SEA-ESF radiation |

StartiStop times:

V¥ Uss standsrd vertical mixing
Use TKE-eps for vertical mixing |

v Use standard land-surface scheme with analysis S5Ts
Use CABLE land-surface and mixed-layer-ocean model

Use climakology to initislise soil & ocean LJ
v Use previous forecast to initialise soil & ocean
Use dynamic balancing For initialisation
Previously downloaded analysis fle for 20100404 00 016 has been found
Previously downloaded analysis file for 20100405 18 UTC has been found
Previously downloaced analysis file for 20100408 12 UTC has been found
Previously downloaced analysis file for 20100405 06 UTC has been found
Previously downloaded analysis file for 20100408 00 UTC has been found

Finished searching for new analysis files

Percent complete:

| | coe

Run | Abort | Downoad | Quit |

FIGURE 4.1: Example of the Configure menu. Note that all CCAM settings are available from the
menus (located at the top left corner).

A tick to the left of an entry indicates the optigmecified by the entry is active. Entries endimg..’
(e.g. ‘Parameters...” under the Configure menu) wfilen a new window with additional controls for
the user. The function of each entry in the meésexplained in Sections 4.2 to 4.5.



4.2  Configure menu

The Configure menu (see Figure 4.1) is used to sacgeneral parameters (‘Parameters...”) and
download parameters (‘Download...”) windows. The diimn of these windows is explained in
sections 4.2.1 and 4.2.2. The Configure menu @sains options for using multiprocessor versions
of CCAM (Section 4.2.3) and for selecting eithee $tandard or user defined forecast configuration
(Section 4.2.4). When user defined forecast condition is selected, the Configure menu allows the
user to select land-use options (Section 4.2.5)iaitidlisation procedures (Section 4.2.6). Spactr
nudging and minimum forecast resolution optionsdisabled since TAPM will be used to dynamically
downscale the 60 km resolution CCAM forecast.

4.2.1 CCAM parameter settings

CCAM parameter settings can be accessed by sajetttin‘Parameters..." entry under the Configure
menu. Selecting the ‘Parameters...” entry will offes parameters window as shown in Figure 4.2.

Please enter CCAM parameter values
OUTPUT: GUL:
Time interval (min}: 360 Analysis update (miny: |60
Radiation interval (min): &0 Map resolution (lm): 30,
Max steps in time: 200 City spacing (k)i 90,0
Max grid points: 25000
DIRECTORIES:
General output: CCCANMfadir Browse. .,

HPAC/TAPM output: o CCAMtapmout Browse. .,

MPICH: «Z: fPragram FilesiMPICHZ/bin Browse. .,

ok | cancd | oeaur |

FIGURE 4.2: The parameters window used to change advanced CCAM configuration options. The
parameters window is accessed by selecting the ‘Parameters...” entry under the Configure menu.

The parameters window is only available while CCA8in Standby mode (i.e., CCAM is not
downloading an analysis or running a forecast).e parameters window is divided into three areas,
indicated by OUTPUT, DIRECTORIES and GUI. At thetiom of the menu are OK, Cancel and
Default buttons. The OK button closes the parametedow and stores any changes. The Cancel
button also closes the window, but ignores any gbearmade after opening the parameters window.
The Default button restores default settings fbeafries in the parameters window.

For most entries contained in the parameters wintt@walue must be typed. If an invalid value is
entered into a parameter entry, the entry will fhridash (black and white). However, in the casde
directories, the adjacent Browse button can be tsegen a ‘Browse for Folder’ dialogue.

In the following Sections we describe the functidreach entry in the parameters window.

Time interval
This entry determines the times for which the CCAM store weather data at multiples of the ‘time
interval’. For example, if the time interval is 6fins, then CCAM will store forecast data at 60 utén

intervals from the start of the forecast.

Note that CCAM will only use time intervals fromettist in Table 4.1.

10
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Valid time intervals
1 min

5 min

15 min

30 min

1 hour

3 hours

6 hours

12 hours

TABLE 4.1: List of valid time intervals that can be used by CCAM.

NOTE: TAPM will only use output time intervals of 1 hour or greater. CCAM will still run with
a smaller output time interval, but only hourly data will be stored in the TAPM synoptic files.

If necessary, CCAM will adjust the time interval tlte nearest valid value listed in Table 4.1. For
example, if a time interval of 72 mins is entertiin CCAM will modify the time interval to 60 mins
and issue a warning message.

If the ‘max steps in time' is exceeded (see thet rsab-section), then CCAM will automatically
increase the time interval so that the number efsstn time is less than the maximum limit. Irsthi
event, CCAM will write a warning message to the krga of the GUI. Note that the adjusted time
interval must be selected from the list of validues shown in Table 4.1. If CCAM cannot identify a
valid time interval that is consistent with the Xnateps in time’, the ‘max steps in time’ will be
increased and a warning message displayed in theVdGg.

CCAM may also adjust the time interval (with acc@mping warning message) to resolve internal
inconsistencies in the forecast or to improve titedast speed. Any changes made to the time aiterv
are indicated by a warning message in the log @frédse GUI.

Radiation interval

The ‘Radiation interval’ entry determines the fregay of calls to the radiation scheme. By defdh#,
radiation scheme is called once per hour. Neviedbethe user can increase the frequency of tralls
the radiation scheme by reducing the radiationrwale Note that CCAM will adjust the specified
radiation interval to be consistent with the siniolatime step. For this reason, we recommendgusin
radiation intervals which are multiples of 20 mi@sg., 60, 40 and 20 mins). The maximum valid
radiation interval is 60 minutes.

Max steps in time and max grid points

The ‘max steps in time’ and ‘max grid points’ fisldre used to limit the size of the CCAM outpuedil
The ‘max steps in time’ field denotes the maximwmber of times CCAM will write data to an output
file. If the ‘max steps in time’ is exceeded tHe@AM will increase the time interval so as to regluc
the file size. For example, in the case of anBfdeecast, CCAM will increase the time intervalab
least 3 hours if the maximum steps in time ised4 (i.e. 3 hrs x 64 = 8 days). In cases wherdl@C
cannot determine a valid time interval that is ¢stesit with the ‘max steps in time’, then ‘max step
time’ will be increased and a warning message vélldisplayed in the log area of the GUI. In a kimi
way the ‘max grid points’ entry limits the numbefr tmrizontal grid points (i.e. at the surface) et
output file. Normally, ‘max grid points’ is set 20000 points and is only likely to be exceededmwhe
running a forecast near the poles. Note that bmh'max steps in time’ and ‘max grid points’ only
effect the CCAM output and do not have any efféd¢he accuracy of the CCAM simulation itself.
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Directories

The general output and HPAC/TAPM output directodesote the location of data that is created by
CCAM. The location of these directories can bengfea by clicking the respective ‘Browse..." button
and then selecting a new directory. Note thatctlimy entries are also used to specify the location
the GrADS, Image Magick and MPICH2 software packa@er generating animations of the forecast
and for running CCAM on multiple processors), i tisser has (optionally) installed these programs on
their computer.

Analysis update time

The ‘analysis update time’ field determines theyfrency with which CCAM checks for new analysis
files. Normally, the analysis update is set sa @AM will search for new analysis files every 60
minutes. Decreasing this value will result in méeguent checks for the analysis files, but widlca
increase the amount of internet access. The mimipussible update time is 1 minute.

Map resolution and city spacing

These options control the coastline resolution @ekity of displayed cities in the map graphicnc8i
the forecast location is fixed, these options hawvsignificant effect in this version of CCAM.

4.2.2 CCAM download settings

The origin of the analysis files used by CCAM candpecified by selecting the ‘Download...” entry
under the Configure menu (see Figure 4.1). Selgdhie ‘Download...’” entry will open the download
window as shown in Figure 4.5.

Please enter CCAM download settings

SITE 1: SITE 2:
Mame: NCEP GFS 1deq isite1) Mame: NCEP GFS 1deq (site2)
Command:  |tp -in ftpprd.ncep.noaa.gov Command:  |ftp -in taftp.nws.noaa.goy
Lagin: uset Ftp ftp Lagin: uset Ftp ftp
Directary:  |fpub/datainceffcornfafsiprad afs. Sy MM %00 % %aH Directory:  |/SL.USO0B001{ST.oprlfT gfs_C¥, %HH RO, %V Y MM
File name:  |gfs.t%HH%z.pgrbf00.grib2 File name:  |Fh.0000_tl.press_gr.1pddeg
File bype:  GRIE — File type:  GRIE —

SITE 3t SITE 4:
Mame: NCEP GFS 0.5deg Mame: Disabled
Command:  [Ftp -in tgftp.nws noaa.goy Command:
Login: luser ftp ftp Login:
Directary:  |fSL.us0080015T.opnl/MT.gfs_CY. SeHHY RO, SV Y5 YaMMe Directory:
File name:  [Fh.0000_t.press_gr.OpSdeg File name:
File bype: GRIE — File type: MNetCDF  —

SITE S SITE &
Name: Disabled Name: Disabled
Command: Command:
Login: Login:
Directory: Directory:
File name: File name:
File bype:  NetCDF —1 File type:  NetCDF —1

oK | Cancel | Default |

FIGURE 4.5: The download window used to specify the source of analysis files. The download window
is accessed by selecting the ‘Download...” entry under the Configure menu.

The download window is divided into six areas, esponding to six possible FTP sites for analysis
files. Like the parameters window, the downloaddeiw is only available while CCAM is in standby
mode. Also, at the bottom of the menu are OK, €haad Default buttons which perform the same
functions as described in Section 4.2.1.
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In the following Sections we describe the functidreach entry in the download window.

Name

The name entry describes the origin of the analylsis This text will appear in the Download menu
(see Section 4.3.3) when the user specifies whitcheofour sites to use. By convention, unuseessit
are given the name ‘Disabled’.

Command and login

The command and login entries are used to speu#yldcation of the File Transfer Protocol (FTP)
server from which the analysis can be downloadlte command field describes the command used to
open a FTP connection with a server, i.e.

ftp —in ftp.ccam.au

would open a FTP connection to ftp.ccam.au. Tlginlfield describes the command used to login to
the FTP sever, i.e.

user ftp ftp

It is useful to replace the second ‘ftp’ with aitegate email address since then the user can pe ke
informed of changes made to the FTP server (eangds to directory names), e.g.

user ftpjohn.smith@ccamworld.au

Directory and filename

The directory and filename entries are used toifgpie location of the analysis file on the FTRves.
The directory should be described using the noffi& conventions (e.g. a /' to separate names along
a directory path).

Sometimes it is necessary to include the datenoe in the directory or filename. In this case the
following tokens can be used as shown in Table 4.2:

Token Description

%YYYY% A four digit year (e.g. 2001).

%YY% A two digit year (e.g. 01).

%MM% A two digit month of year (e.g. 07 for July).
%DD% A two digit day of month (e.g. 06).

%HHY% A two digit hour in UTC.

%BM% Use BoM product code (e.g. 01007 for 062)

TABLE 4.2: Description of tokens that can be used in the directory or filename entries.

When a token from Table 4.2 appears in a direatofilename, the GUI will replace the token with an
appropriate date or time when searching for a malyais file. For example, the directory name
/pub/data/nccf/com/gfs/prod/gfs.%YYYY%%MM%%DD%%HHY%

will be converted to the following on the ®Banuary, 2005 at 12Z:

/pub/data/nccf/com/gfs/prod/gfs.2005012512
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File type

The entry for the file type is a drop down menw dpen the menu, left click on the menu box. There
are two file types that can be selected:

* NetCDF
* GRIB

The type should be chosen to match the file forofathe analysis to be downloaded. Incorrectly
matched file types will generate error messagesasrupted data. The correct file type can be
determined by contacting the appropriate FTP sitaiaistrator.

4.2.3 Multiprocessor options

This option specifies the number of processorsstowhen running CCAM. This option is designed to
allow the user to take advantage of dual processquad processor machines and requires MPICH2 to
be installed on the computer (see CCAM installatzin). CCAM weather forecasts will run faster if
more processors are used. Note that CCAM will stit if more processors are selected than exist on
the computer, but instead CCAM will run slower dige the additional communication overhead
between processors. Also, since the conformalccghd used by CCAM has six faces (see Section
5.1), there is no four processor version of CCAM.

4.2.4 Standard and user defined forecast configurations

The Configure menu specifies two methods for ogdiing CCAM weather forecasts. Usually the
Standard forecast configuration is selected whicidpces a forecast that is reasonably accurate whil
taking a reasonable period of time to calculatelterAatively, User defined forecast configuration
enables the user to specify their own land-use,ndoaling and soil initialisation options which are
explained in Sections 4.2.5 to 4.2.8. Note thatdbnfiguration options are arranged so that ifheac
group of options the fastest (and sometimes lessrate) option is listed at the top of a group etile
slowest option is listed at the bottom of a group.

4.2.5 Radiation schemes

CCAM employs two radiation schemes from GFDL whik standard radiation scheme based on Lacis-
Hansen (shortwave) and Schwarzkopf and Fels (lomg)va It is also possible to use the more
advanced GFDL SEA-ESF radiation scheme followingidenreich and Ramaswamy (shortwave) and
Schwarzkopf and Ramaswamy (longwave). The SEA-E8ktion scheme is more effective with the
CABLE land-surface scheme.

14
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4.2.6 Vertical and horizontal resolution

By default, CCAM employs 18 vertical levels withG#8 grid (48x48x6 horizontal grid points) for
modelling the atmosphere (see Section 5.1). Hoxyewés possible to run CCAM with 27 vertical
levels and a C72 grid (72x72x6 horizontal grid pejirby selecting this option from the Configure
menu and may improve the forecast in some circurosta(e.g., improving the forecast accuracy after
the 4" simulation day). Note that CCAM takes approximat®0% longer to run with a 27 level C72
grid selected compared to running CCAM with ané&| C48 grid.

4.2.7 Vertical mixing schemes

CCAM employs two vertical mixing schemes with therglard vertical mixing scheme derived from
stability dependent K-theory with counter-gradiearns based on mixed-layer scaling. It is also
possible to simulate vertical mixing with turbulendosure based on prognostic turbulent-kinetic-
energy (TKE) and eddy-dissipation (eps). This Té{ts scheme also employs a mass-flux approach
for calculating the counter-gradient terms in tleetizal mixing.

4.2.8 Land and ocean surface schemes

CCAM currently supports two schemes to model theet from the land and ocean. The standard
land-surface scheme employs the SiB/Gratez (12® km) land-use dataset and is known to produce
reliable forecast results. In this configurati®®Ts are obtained from the analysis used to iisiéidhe
model.

Alternatively, it is possible to select the morevadced CABLE land-surface scheme, which employs
the USGS/MODIS (1 km) land-surface dataset. TheBIJA land-surface scheme is more effective
with the SEA-ESF radiation scheme. When the CABtEReme is selected, CCAM will also use a one-
dimensional mixed-layer-ocean scheme that simul@pproximately) the top 1,000 m of the ocean.
The mixed-layer-ocean model is nudged towards aisa§STs at the start of every forecast.

4.2.9 Initialisation options

The configuration menu provides three initialisat@ptions that can be selected by the user. The fi
option ‘Use climatology to initialise soil’ defindke initial soil temperature and moisture accaydin

a 1 degree resolution soil climatology dataset iatefpolates the initial condition of the atmospher
from the analysis. The main drawback with thisiaptis that it cannot take into account previous
rainfall and air temperature which would have miedifthe initial soil properties.

To avoid this problem, ‘Use previous forecast itiafise soil’ is selected by default where thel sigita
from a previous CCAM forecast is used for the &wifial condition instead of the soil climatology
dataset. This option typically produces more s#igliinitial conditions since the initial soil datan
improve with each forecast. However, running &dasst for a date before the start of the last &miec
or running a forecast for a date after the endheflast forecast will result in the previous sailtal
being lost. In this situation the soil data wi# nitialised using the 1 degree resolution clinedy
dataset with a corresponding message displayeleifCCAM log. Therefore, users who wish to use
previous forecasts to initialise the soil data wiled to ensure that CCAM is run regularly (e.g:eon
per day).

The CCAM forecast can be improved in some circuntsta by using the dynamic balancing option for

initialising the atmosphere. This option is moeetive when CCAM cannot be run regularly so that
soil data from a previous forecast cannot be uséthen selected, the dynamic balancing option first
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runs CCAM at 60 km resolution for the previous Z3uts, but with the simulation nudged towards
analyses every six hours (or part of the previous@urs if not all analyses are available). Thgou
from the dynamic balancing run is then used taailée the CCAM forecast. The dynamic balancing
run helps improve the soil initial conditions bynsilating the weather for the previous 24 hoursyels

as initialising the atmosphere in a more (quasia)ized state. Please note that CCAM will onlytstar
downloading/caching the additional analyses neddethe dynamical balancing run after the option is
selected. This means that the user may needttaténa download before starting a dynamic balancin
run.

Finally, we note that if CCAM identifies compatibé®il data in the analysis, then this soil datd wil
automatically be used instead of soil climatologyaedor previous forecast soil data.

4.3 Download menu

The download menu (see Figure 4.6) determines wihietnload options are activated in the CCAM
GUI. This includes the number of downloads per, dayich site to use for analysis files and whether
to use current or historical analysis files. Tledload menu options are explained in Sectiond 4c8.
4.3.4. Note that in this version of CCAM, the autoforecast after download option is always active
which ensures that the CCAM generated synoptis file TAPM are always up-to-date.

Configure Download  Output GUI Help
v Automatic analysis download
Select anakysis file. ..
——— pay: | 12 Morth: [ 03 Year: [ z008 How: | o000 (uTCy
Longitude: [ 134.0 Latitude: [ -27.0
1 analysis downloadfday
v 2 analysis downloadsiday
4 analysis downloadsiday
v Download analysis NCEP GFS 1deg (site1)
Download analysis NCEP GFS 1deq (site2)
Download analysis NCEP GFS 0.5deg
Download analysis Disabled Start/Stop times:
Download analysis Disablad
? 6k o il
Download analysis Disabled
Purge analysis fil...
[RRRRRERRER 50.0KIM LN RERFRRAEER -

stime=0000 sdate=20050812 Hime=11520
Generating orography

Generating land-use (SBGrastz)
Generating initial conditions.

Importing soil deta from last forecast.
Running CCAM.

Time: 2254 seconds

Postprocessing COAM autput

Creating TAPM synoptic files

CCAM forecasts are finished

Percent complete:

Run | Hbort | Dowrload | Quit |

FIGURE 4.6: Options listed under the download menu.

4.3.1 Automatic analysis download or user selected analysis file

The analysis mode can be selected from the apjtepentry in the download menu. The possible
options are:

» Automatic analysis download
e Select analysis file...
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Automatic analysis download is the default option fvhich CCAM will continually download the
latest analysis file available. This mode has baescribed in detail in Section 3.2. Alternatively
choosing the ‘Select analysis file...” entry operes @imalysis filename window, shown in Figure 4.7.

[ﬂ User selected analysis

Pleaze select an analysis file
Analysis flename: |C:HCD&Ma"analysis.n’ock2DDSD?IgbIavnDSDEEDDDD.nc: Browse. . |

ak. Cancel |

FIGURE 4.7: The analysis filename window. This window is opened by selecting the ‘Select analysis
file...” entry under the Configure menu. This window is used to specify an alternative analysis filename.

The analysis filename window allows the user tocHBpean alternative analysis file to use for

initialising CCAM forecasts. The analysis filenaicen be changed by clicking on the Browse button
and then selecting an appropriate analysis filesudlly, the analysis file will be selected from the
analysis archive (see Section 4.4.1).

Once selected, pressing the OK button on the asalysname window (Figure 4.7) will load the
analysis file. Pressing Cancel will abort the cloof an analysis file. If an invalid analysisefik
selected, an error will be reported in the CCAM kogd CCAM will continue to use the last valid
analysis file. When a valid analysis file is sédek; the CCAM log will report that the analysiefivas
loaded successfully and the date and time indisatnrthe GUI will change to indicate the new arialys
file.

Please note, when using a user specified analysisew analysis files can be downloaded (since the
analysis file date has been fixed). A warning rageswill regularly appear on the CCAM log to alert
the user when they are using a user specified sindlle (see Figure 4.8).

WARMIMG: Manual analysis mode iz enabled - Automatic analysis downlaad abarted
To enable automatic analysis downloading, use the Download' menu, Then select
‘Autarnatic analysis download'.

FIGURE 4.8: The CCAM log will periodically alert the user when using a user selected analysis file.

4.3.2 Archive analysis

The archive analysis option is toggled by selectirey‘Archive analysis’ entry in the download menu.
If selected, the archive analysis option will statieanalysis files which are subsequently downézhd
These analysis files can be used for training viere exercises (see Section 4.3.1). When archjving
analysis files are stored in directories underahalysis directory (c:\ccam\analysis by defauBach
analysis file is stored in a directory of the form:

anlYYYYMM

where YYYY indicates the year and MM denotes thentho In the above directory, the analysis file is
stored with a filename of the form:

anlYYYYMMDDZZ.nc
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where YYYY, MM, DD and ZZ indicate the year, montlay and hour (in UTC) of the analysis file.

4.3.3 Number of analysis downloads per day

The number of analysis files to be downloaded efhis specified by selecting the appropriate entry
in the download menu. The available options are:

e 1 analysis download/day;
* 2 analysis downloads/day;
e 4 analysis downloads/day.

The corresponding analysis files which are downtabare described in Table 4.3.

Option Analysis files downloaded
1 analysis download/day 00Z

2 analysis downloads/day| 00Z and 12Z

4 analysis downloads/day| 00Z, 06Z, 12Z and 18Z
TABLE 4.3: A list of analysis files downloaded for the different download options.

The more analysis files downloaded per day, theentecent the initial conditions used by CCAM
when generating the forecast (in general) and thatgr the total amount of data downloaded per day.
One analysis download per day is recommends wheergtng synoptic files for TAPM.

4.3.4 Analysis file download site

The site from which to download the analysis filmde specified by selecting the appropriate menu
entry. These entries are described by the nanendiv the site in the download settings window (see
Section 4.2.2). In the event that a downloadfsite (e.g. the analysis file is several hours)lden an
alternative site can be selected.

4.3.5 Purge analysis file

This option is only available when ‘Automatic argfy download’ is selected (see Section 4.3.1).
Selecting this option will delete the current aséyfile and attempt to download a new analysimfro
the specified FTP site. This option can be usdtidfdownloaded analysis file is corrupted. Irs thi
situation, the ‘Purge analysis file’ option willmeve the corrupted analysis and attempt to downéoad
new copy.
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4.4  Output menu

Since this version of CCAM will only generate TAP8noptic files, there is only one output type
listed under the Output menu. Users who wish ésepreviously generated TAPM synoptic data (i.e.,
generate a new TAPM synoptic database), can dy selbcting the TAPM output purge option.

| [l WEE]

Corfigure Download Output GUI Help

. TAPM output purge, .

[ — [ 15 Month: [ oL vearn | 2010 Hour: [ oooo LTSy
- 0 vongitude: | 135.0 Latitude: [ 270
SkartStop times:
o L 0
[attempt to download analysis file for 20100116 00 UTC 4

Analysis file is currently unsvailable

Attempt to dovenload analysis file for 2010011512 UTC

Analysis file is currertly unavailable

Previously downloaded analysis file for 20100115 00 UTC has been found
Previously downloaded analysis file for 20100114 18 UTC has been found
Previously downloaced analysis file for 20100114 12 UTC has been found
Previously downloacded analysis file for 20100114 06 UTC has been found
Previously downloaded analysis file for 20100114 00 UTC has been found

Finished searching for new analysis files

Percent complete:

| | coe

Run | Abort | Bowrload Quit |

FIGURE 4.9: Options listed under the Output menu.

4.4.1 Autorun program after forecast

This option will run a user specified program aftiee CCAM forecast has finished. When selected,
this option will open a dialog box for the usersfecify the location of the program to run (seaufdg
4.10). Output from the specified program is rectied to the log file c:\\ccam\runprog.log. The auio
program option can be turned off again by reseigcthe Autorun program after forecast entry. To
change the autorun program, the user must firgtdffrthe option and then re-select it again.

B8 user selected analysis

Flease select an analysis file
Analysiz flename: |C:HCC.&Ma"analysis.n’ock2DUBD?a’gbIavnDSUEEUDDD.nc: Browse... |

ak. | Cancel |

FIGURE 4.10: The autorun program window. This window is opened by selecting the ‘Autorun program
after forecast...” entry under the Output menu. This window is used to specify a program to run once
the forecast is finished.
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45 GUImenu

In versions of CCAM that allow the forecast regitlm be changed, the forecast location can be
specified from the GUI menu. However, for mostrasef TAPM this option is disabled and the
forecast location is fixed.

4.6 Help menu

The help menu provides two options. The firstaptMap help’ allows the user to display instruato

in the log area for using the CCAM GUI map confisde Section 3.1), although the forecast location
cannot be changed in this version of CCAM. Therdmption ‘About...’ displays the CCAM version
number and disclaimer message.

4.7 Basic CCAM trouble shooting

Generally CCAM will identify any errors with the stgm and report these in the log area of the GUI.
Usually, CCAM will also suggest how the problem ntmegyrectified. Persistent problems with CCAM
should be reported to CSIRO Marine and Atmospheesearch (see contact details in Section 4.7.5).
However, the trouble shooting notes below may lefuliso advanced users for restoring CCAM to an
operational state.

4.7.1 CCAM user settings and DAT files

When using CCAM, any user specified option is sloie a DAT file. These files all have the
extension .dat and are located in the CCAM homectbiry (C:\ccam by default). The DAT files are:

e guiset.dat (specifies settings that affect the apgrece of the GUI).

» ftpset.dat (specifies settings that affect the doaating of analysis files).
» dirset.dat (specifies the directories which contita used by CCAM).

» ccamset.dat (specifies settings that control thAl@@eather forecast).

If any of the DAT files are deleted, then CCAM wikke its default settings in place of the deletzta.d
In the case when a CCAM parameter setting resulteéd GUI becoming inoperable, then deleting all
DAT files will reset CCAM so that it can be safeliarted again.

4.7.2 Corrupted analysis file

Corrupted analysis files are usually indicated limirt small size or by CCAM being unable to process
the file. A corrupted analysis file can be remowsdusing the ‘Purge analysis file’ option undee th
Download menu. CCAM will then attempt to downloadchew analysis file. If the corrupted analysis
file persists, an alternative download site casdlected (from the Download menu).
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4.7.3 FTP or internet failure

Problems with FTP or the internet will be indicatgdan analysis file that is significantly out-cditd.
Usually the user can select an alternative anafsfrom the download menu. However, if all site
fail, then it is possible that the internet conimthas failed. In this case, internet connectiozblems
will need to be repaired by the local system adstiator.

4.7.4 Missing or incorrect CCAM data directories

Usually CCAM will warn the user if essential CCAMatd is missing. Using the default CCAM
directories may fix the problem. Alternatively, 8& can be reinstalled from the installation CD
which will replace any missing data files. Notattht will also be necessary to select the CCAM
default settings or to delete all DAT files.

4.7.5 Contact details for further assistance

For assistance with other CCAM problems, pleas¢ambn

Dr Marcus Thatcher

CSIRO Marine and Atmospheric Research
Ph: +61 3 9239 4540

Fax: +61 3 9239 4444

Email: Marcus.Thatcher@csiro.au
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5. CCAM SUPPLEMENTARY INFORMATION

The CCAM GUI has been designed so that it can bd usth minimal technical knowledge of CCAM
and Numerical Weather Forecasting. NeverthelbssCICAM system can be used more effectively if
the user understands how CCAM generates its farecas

In this section we provide a limited discussionsmme technical aspects of CCAM. In particular, the
section describes:

e The Conformal-Cubic grid (Section 5.1);

» Initial weather conditions (Section 5.2);

e Orography and land-use datasets (Section 5.3);
» Forecast accuracy (Section 5.4).

51 The Conformal-Cubic Grid

One of the characteristic features of the CCAM nhaglés use of a Conformal-Cubic (CC) grid. The
CC grid is important, since it determines the resoh of the forecast and influences the accuradye
CC grid is based on projecting the surface of esecuto a sphere (i.e. the globe). This projecison
illustrated in Figure 5.1.

FIGURE 5.1: The CC grid is based on the projection of a cube onto a sphere.

Hence, the CC grid consists of six panels or ‘faséth the centre of the forecast located on tronfr
face. An alternative view of the CC grid in teroifslatitude and longitude coordinates is shown in
Figure 5.2.
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FIGURE 5.2: The CC grid shown in terms of latitude and longitude coordinates.

Furthermore the CC grid can also be translatedsaredched to concentrate on a particular area by
using the Schmidt transformation (see Figure 5.3).
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FIGURE 5.3: An example of a stretched CCAM grid. In this case, the grid will produce a forecast at
60km resolution over Australia. Note that as a consequence of the higher resolution over Australia,

there is an area of lower resolution on the opposite side of the world (over the Atlantic Ocean in this
case).

The Schmidt transformation is used since it presethe orthogonality of the CC grid. By using the
stretched grid, CCAM can produce high resolutioreéasts over a limited area, but without any latera
boundaries. As a consequence CCAM only requingigliconditions (i.e., an analysis) and does not
require any boundary conditions. Please note thatdefault output area for CCAM forecasts
corresponds to the ‘front’ or high resolution paokthe CC grid.
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For most practical applications, CCAM employs a @4i@ with 48x48x6 grid points in the horizontal
and 18 sigma levels in the vertical. The sigmalewsed by CCAM and the associated height in
meters are shown in Table 5.1. It is also possiblese a 27 level version of CCAM with a C48 grid,
with the vertical levels described in Table 5.2

Sigma level| Approximate height
1.000 0m
0.996 40 m
0.978 190 m
0.946 470 m
0.900 880 m
0.843 1,400 m
0.776 2,100 m
0.702 2,900 m
0.623 3,800 m
0.542 4,900 m
0.459 6,200 m
0.377 7,600 m
0.298 9,200 m
0.224 11,000 m
0.157 13,000 m
0.100 16,000 m
0.054 20,000 m
0.022 26,000 m
0.005 35,000 m

TABLE 5.1: List of sigma levels used by 18 level CCAM to model the atmosphere and their
approximate height in meters.

Sigma level| Approximate height Sigma level| Approximate height
1.000 0m 0.778 2,100 m
0.998 20m 0.733 2,600 m
0.973 65 m 0.680 3,200 m
0.987 120 m 0.618 4,000 m
0.979 180 m 0.544 5,000 m
0.971 260 m 0.460 6,300 m
0.961 350 m 0.380 7,700 m
0.949 460 m 0.303 9,300 m
0.935 580 m 0.230 11,000 m
0.918 740 m 0.164 13,000 m
0.899 920 m 0.107 16,000 m
0.876 1,100 m 0.060 19,000 m
0.848 1,200 m 0.025 25,000 m
0.816 1,700 m 0.005 35,000 m

TABLE 5.2: List of sigma levels used by 27 level CCAM to model the atmosphere and their
approximate height in meters.

5.2 Initial weather conditions

CCAM requires knowledge of the current weather dows to initialise its weather forecast.
Typically, the observed weather conditions can biiaed in the form of an ‘analysis’. In this case
available observational data (e.g. from differeatebites, ground stations, etc) is combined togetb
form a self-consistent picture of the weather at thme. However, given memory and computational
constraints, it is not possible for the analysisctarespond to the exact observations everywhere.
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Nevertheless, the analysis provides the best selistent description of the observed weather &nd i
synoptic pattern.

As discussed in Section 5.1, CCAM is a global aphesic model, describing the weather for the entire
globe (at varying resolutions). As a consequete@itialise the CCAM forecast necessitates a glob
analysis (i.e. knowledge of the global synoptic theapattern). Valid analysis files include

e the GASP model from the Australian Bureau of Metémgy,

e the GFS 1 deg analysis from NCEP

e the GFS 0.5 deg analysis from NCEP.
These analysis files are usually available for 00&Z, 12Z and 18Z each day. Since it takes time to
process the observational data, the analyses preally created 3 to 4 hours after the time they
describe. When a forecast is started, the latesysis observational data is mapped onto the @ gr
as part of the pre-processing before running CCAM.

5.3 Orography and land-use datasets

CCAM weather forecasts are influenced by local oamppgy and land-use (e.g. vegetation).
Consequently, the accuracy of the weather forexmasbe affected by the quality of these datasets.

By default, CCAM employs three orography datasdtse coverage and resolution of these datasets is
described in Table 5.2.

Name Resolution | Coverage

Topo2 10 km Global

DEM 1 km Global

TER 250 m Australia
only

TABLE 5.2: Coverage and resolution of the orography datasets used by CCAM.

For the standard land-surface scheme, the landatsas based on SiB and Gratez datasets as shown i
Table 5.3.

Name Resolution | Coverage

SiB land-use 1 deg Global

Gratez land-use 6 km Australia
only

SiB albedo 1 deg Global

Zobler soil 1 deg Global

TABLE 5.3: Coverage and resolution of the SiB/Gratez datasets used by CCAM for the standard land-
surface scheme.

When the CABLE land-surface scheme is selected|ath@-use data is based on USGS and MODIS
datasets as described in Table 5.4.

Name Resolution | Coverage
USGS land-use (IGBP) 1 km Global
HWSD soll 4 km Global
Soil albedo (VIS/NIR) 4 km Global
MODIS leaf area index 4 km Global

TABLE 5.4: Coverage and resolution of the USGS/MODIS datasets used by CCAM for the CABLE
land-surface scheme.

The datasets in Tables 5.2 to 5.4 are then usetkaie a map of orography and land-use in terms of

the CCAM coordinate system or grid (see Section.5Multiple datasets at different resolutions are
required as a consequence of the changing resolafithe CCAM grid. In this way, low resolution
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datasets are used for the low resolution areabef2CAM grid and high resolution datasets for the
high resolution areas of the grid. Note that th©DIS for the leaf area index and soil albedo are
derived from datasets processed by Boston Uniyersitso, the CABLE land-surface scheme has been
implemented using a mosaic approach so that melliipid-use types are simulated at each grid point.

When the mixed layer ocean scheme is activatedhyivegtry is estimated from the ETOPO1 dataset
(approximately 2 km resolution).
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