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Introduction 

The operational tropical region Extended Limited Area Prediction System known as 
TXLAPS_PT375 was upgraded from a 51 to a 61 vertical-level version in Darwin RSMC on 
Tue 4 March 2008.  This upgrade enables the use of higher quality global and direct read-
out (i.e. locally received and processed) ATOVS satellite radiance data from more satellite 
instruments during data assimilation, along with enhanced surface grid fields and physics.   
This upgraded system, along with the upgraded Australian Region Limited Area Prediction 
System (LAPS_PT375) was developed by BMRC’s (now CAWCR) Data Assimilation and 
the Model Development Groups. These groups were led by Dr Bill Bourke and Dr Kamal 
Puri respectively.  Robin Bowen of CAWCR tested 61-level TXLAPS_PT375 in late 2007. 
The operational LAPS_PT375 was upgraded to 61 vertical-levels on 30 Oct 2007. 
 
 
The 61-level TXLAPS_PT375 version, hereafter referred to as L61 TXLAPS_PT375 (or as 
TXLAPS_TEST when run in test mode), underwent final development and testing in 
CAWCR during late 2007. From December 2007 to February 2008 Darwin RSMC ran a 
parallel trial comparing the upgraded version and the operational 51-level version 
(hereafter referred to as L51 TXLAPS_PT375).  Objective verification obtained from this 
trial indicates that the new L61 TXLAPS_PT375 shows significant improvement across a 
majority of verification parameters. 

System Description 

The TXLAPS_PT375 assimilation cycle remains largely the same as described in detail in 
the NMOC Analysis and Prediction Operation Bulletin No. 63 of May 2006, with three 
analyses performed at -12h, -6h and 0h (relative to the 00 & 12 UTC base times). The first 
analysis is cold started using an L60 GASP derived first guess.  At each of these three 
times data is inserted, an analysis is performed, followed by a soil-moisture adjustment 
and then an initialisation and prediction.  After each of the first two analyses the prediction 
model is integrated forward to the next analysis time. After the third analysis is complete 
the prediction model is integrated forward from –12h to end of a 72-hour forecast. During 
the first 12 hours of this model run diabatic nudging inserts synthetic heating/moisture 
profiles into the model at 6 hourly intervals in observed cloudy regions. An additional 
partial analysis of ATOVS data is performed at -12h with a TXLAPS_PT375 +6h forecast 
first guess, in order to generate sufficient information to update the TXLAPS_PT375 
1DVAR bias predictors. Table 1 documents the operational configuration of L61 
TXLAPS_PT375. 

Data Analysis Changes 

The introduction of the L60 GASP and L61 TXLAPS_PT375 systems was designed to 
allow the 1DVAR assimilation of ATOVS radiance data processed via the Advanced 
ATOVS Processing Package (AAPP). These data are supplied with global coverage by the 
UK Met Office and, from local direct read-out, by the Bureau’s Space Based Observations 
section.  They are considered to be more accurate than the NESDIS-supplied radiances 
previously assimilated operationally, and, crucially, the timeliness of the local direct read 
out data increases the availability of ATOVS data to the analysis in the TXLAPS 
assimilation cycle.   
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Radiance data are available from five satellites: NOAA-15, 16, 17 & 18; and Aqua (via the 
Met Office). The number of satellite instruments used has been increased (AMSU-A from 
NOAA-15,16,18 used previously, with the following additions: HIRS from NOAA-17, 
AMSU-B from NOAA-16,17,18, AMSU-A from Aqua). The data density is higher than that 
supplied by NESDIS.  As a result, the volume of observations processed by the 
assimilation system has greatly increased. Typical spatial distributions of the AAPP 
ATOVS data used in L61 TXLAPS_PT375 compared with the previous NESDIS ATOVS 
data distributions are shown in Figure 1.  In addition, the new ATOVS assimilation scheme 
will allow assimilation of data from AP-RARS when it becomes available operationally. The 
areal coverage of the AP-RARS data will be ideal for the TXLAPS_PT375 domain. Note 
that NESDIS ATOVS are no longer used at all in the new L61 TXLAPS_PT375.  Details 
regarding the L61 LAPS_PT375 system can be found in Tingwell et al. (2008).   
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Figure 1:  Typical spatial distribution of ATOVS data used in TXLAPS_PT375 assimilations for 00, 
06, 12 & 18 UTC.  Plots on left show AAPP ATOVS distributions used in L61 TXLAPS_PT375, 
plots on the right show NESDIS ATOVS distributions used in the L51 TXLAPS_PT375. 
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Domain: Australian Tropical  Region 48.75oN-45.0oS, 60.0oE-142.5oW 

Horizontal resolution (analysis and 
prognosis)  

0.3750 (250x420 latitude-longitude grid) 

Vertical resolution (analysis and 
prognosis)  

61 sigma levels, top level at ~ 0.1 hPa 
See Table 2 for levels and approximate heights. 

Topography:  derived from a 0.10 resolution data set, coast corrected 

Soil Moisture Analysis:  daily 0.250x 0.250 (Pescod scheme) 

Sea Surface Temperature Analysis:  Global Weekly 1° (generated in NMOC Melbourne) 

MTSAT CTT data 2 hourly 0.50x 0.50 

Bogused heating/moisture profile 6 hourly 10x 10 

Data insertion frequency:  at T-12, T-6 and T-0 

Data cut off:  approximately 3. 5 hours at 00 and 12UTC,  4.75 hours at 06 and 18UTC  

Manual intervention:  TC bogus observations 

Observational data used: synop, ship, buoy, paob, sonde, rawin, airep, metar2, acars, satem, satob, qscat, amv,  
lcl_cdw, AAPP-derived atovs  

Initialisation:  digital filtering technique 

Diabatic Nudging 12 hours 

Timestep:  dynamics: 30 seconds; physics: 150 seconds 

Nesting:  lateral boundary conditions derived from +0  to +84 hour GASP  

Output:   6 hourly analyses. 72 hour forecast from 00 UTC and 12 UTC daily 

NEC SX-6 supercomputer resources:  

Analysis elapsed time: 10 min (real), 82 min (virtual)  
number of processors: 16 (over 2 nodes),  memory: 40 GB per node 

84 hour prognosis:  elapsed time: 38 min (real), 4 hr 22 min (virtual)  
number of processors: 16 (over 2 nodes),  memory: 12  GB per node 

NMOC products driven by 
TXLAPS_PT375: 

Provides initial and boundary conditions for 10.0km TCLAPS (currently running in test 
mode). Volcanic ash dispersion and trajectories, ERR  

Backup: GASP will be used. If the expected T-12 GASP output is not available for the model run, 
then  TXLAPS_PT375 will use the previous GASP output (T-24). For longer GASP 
outage older GASP files could be used or warm run using TXLAPS files. 

 
Table 1:  Operational configuration of L61 TXLAPS_PT375 
 

Model Changes 

Forecast model changes with this upgrade include: 
o new TXLAPS model, using dynamics d2.1 and physics BAM 5.0.05.  This provides MPI 

(message passing interface) capability for multi-node running on the NEC sx6 
supercomputer and also includes a new single level “slv” output file with more fields 
than current “slvfld” file; 

o use of 61 vertical sigma levels (described below); 
o use of a Rayleigh friction parameterization at the top of atmosphere to damp numerical 

instabilities associated  with strong polar stratospheric jets during SH winter, thereby 
allowing higher sigma levels to be used; 

o use of a new climate program with improved coast-line matching; 
o multi-node running on two sx6 supercomputer nodes for faster turnaround. 

New L61 Level Structure  

o The new version of TXLAPS_PT375 has 61 levels compared with the 51 levels used 
for the previous operational version.  The additional levels have been added in the 
stratosphere, extending the top of the model to approximately 0.1 hPa.  In addition, the 
distribution of the lowest two levels in the boundary layer has also been adjusted 
slightly to satisfy a strict “smooth-spacing” criterion. The new and old TXLAPS (and 
also GASP) level structures are compared in Table 2 below.   
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 L61 level  
number  

Sigma level  
value  

Approx.  
height (m) 

Equivalent  
L51 level  
number  

Sigma level  
value  

Approx.  
height (m) 

GASP L60 
sigma levels 

61 0.0001 64900 - - -  
60 0.000175 61000 - - - 0.0001 
59 0.000286 57400 - - - 0.00018 
58 0.00046 53800 - - - 0.00032 
57 0.00073 50200 - - - 0.00055 
56 0.00115 46600 - - - 0.0093 
55 0.0018 43100 - - - 0.00155 
54 0.0028 39800 - - - 0.00253 
53 0.0043 36700 - - - 0.00405 
52 0.00655 33800 - - - 0.00638 
51 0.0098 31100 51 0.0098 31100 0.0098 
50 0.0145 28600 50 0.0145 28600 0.0145 
49 0.0207 26200 49 0.0207 26200 0.0207 
48 0.0284 24200 48 0.0284 24200 0.0284 
47 0.0375 22400 47 0.0375 22400 0.0375 
46 0.048 20800 46 0.048 20800 0.048 
45 0.0594 19600 45 0.0594 19600 0.0594 
44 0.0715 18300 44 0.0715 18300 0.0715 
43 0.0845 17250 43 0.0845 17250 0.0845 
42 0.099 16250 42 0.099 16250 0.099 
41 0.115 15300 41 0.115 15300 0.115 
40 0.133 14400 40 0.133 14400 0.133 
39 0.1535 13500 39 0.1535 13500 0.1535 
38 0.176 12600 38 0.176 12600 0.176 
37 0.200 11700 37 0.200 11700 0.200 
36 0.225 11000 36 0.225 11000 0.225 
35 0.250 10300 35 0.250 10300 0.250 
34 0.275 9650 34 0.275 9650 0.275 
33 0.300 9070 33 0.300 9070 0.300 
32 0.325 8530 32 0.325 8530 0.325 
31 0.350 8030 31 0.350 8030 0.350 
30 0.375 7550 30 0.375 7550 0.375 
29 0.400 7090 29 0.400 7090 0.400 
28 0.425 6660 28 0.425 6660 0.425 
27 0.450 6250 27 0.450 6250 0.450 
26 0.475 5850 26 0.475 5850 0.475 
25 0.500 5480 25 0.500 5480 0.500 
24 0.525 5110 24 0.525 5110 0.525 
23 0.550 4770 23 0.550 4770 0.550 
22 0.575 4430 22 0.575 4430 0.575 
21 0.600 4100 21 0.600 4100 0.600 
20 0.625 3790 20 0.625 3790 0.625 
19 0.650 3490 19 0.650 3490 0.650 
18 0.675 3190 18 0.675 3190 0.675 
17 0.700 2910 17 0.700 2910 0.700 
16 0.725 2630 16 0.725 2630 0.725 
15 0.750 2360 15 0.750 2360 0.750 
14 0.775 2100 14 0.775 2100 0.775 
13 0.800 1840 13 0.800 1840 0.800 
12 0.825 1590 12 0.825 1590 0.825 
11 0.850 1350 11 0.850 1350 0.850 
10 0.875 1110 10 0.875 1110 0.875 
9 0.900 880 9 0.900 880 0.900 
8 0.925 650 8 0.925 650 0.925 
7 0.950 430 7 0.950 430 0.950 
6 0.972 240 6 0.972 240 0.972 
5 0.9841 135 5 0.9841 135 0.9841 
4 0.9911 75 4 0.9911 75 0.9911 
3 0.9950 42 3 0.9950 42 0.9950 
2 0.9972 23.6 2 0.9974 22 0.9972 
1 0.9984 13.5 1 0.9988 10 0.9984 

 
Table 2:  Comparison of model sigma (P/Ps) levels and approximate corresponding 
heights used in TXLAPS_PT375 for new L61 and old L51 model configurations. A grey 
background indicates modified/non-matching levels 
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Model Performance 

Objective Assessment 

Darwin RSMC conducted an assessment of L61 TXLAPS_PT375 in a parallel trial during 
December 2007 – February 2008 prior to operational implementation.  The results are 
discussed below.   

1. S1 Skill Score, Bias and Root Mean Square error for MSLP, and  U and V component 

Table 3 presents the mean S1 skill score, bias and root mean square (RMS) error of the 
operational L51 TXLAPS_PT375 and the L61 TXLAPS_PT375 for the period 17 December 
2007 to 10 February 2008 over the Australian and Australian tropical verification regions.  
The results show an improvement in forecast skill at all levels for most fields as measured 
by the S1 skill score and RMS errors, although the bias results are less clear cut. S1 Skill 
Score and RMS errors improvements over the Australian Region are shown graphically in 
Figure 2.  

  

  
 
Figure 2:  Comparison of S1 Skill Scores and RMS for L51 TXLAPS_PT375 and L61 
TXLAPS_PT375 (labelled here “TXLAPS_TEST”) as a function of forecast period for 
MSLP and 850hPa U Component of Wind.. 
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   Australian Region Australian Tropics 

Forecast 
Period 

Verification 
statistics 

Field  L51  TXLAPS  L61 TXLAPS  Improvement  L51 TXLAPS  L61 TXLAPS  Improvement  

MSLP 33.5 32.5 1.0 47.3 45.7 1.6 
850hpa U,V 65.7, 72.3 64.4, 71.4 1.3, 0.9 71.6, 81.9 70.5, 80.1 1.1, 1.8 
500hpa U,V 59.8, 70.1 58.0, 68.8 1.8, 1.3 60.8, 82.8 59.7, 81.1 1.1, 1.7 

S1 Skill 
Score 

200hpa U,V 56.6, 67.4 55.1, 66.1 1.5, 1.3 68.9, 88.5 68.2, 87.1 0.7, 14 
MSLP 0.0 0.2 -0.2 -0.3 -0.2 0.1 
850hpa U,V 0.0, -0.1 -0.1, -0.1 -0.1, 0.0 -0.1, 0.1 -0.4, 0.0 -0.3, 0.1 
500hpa U,V 0.0, 0.0 0.0, -0.1 0.0, -0.1 0.0, 0.0 0.0, 0.0 0.0, 0.0 

BIAS 

200hpa U,V -0.4, -0.1 0.1, -0.1 0.3, 0.0 0.5, 0.3 1.0, 0.2 -0.5, 0.1 
MSLP 1.2 1.2 0.0 1.1 1.0 0.1 
850hpa U,V 2.6, 2.6 2.5, 2.5 0.1,0.1 2.8, 2.6 2.7, 2.4 0.1, 0.2 

+24HRS 

500hpa U,V 3.0, 3.1 3.0, 2.9 0.0, 0.2 2.8, 2.8 2.7, 2.6 0.1, 0.2 

 

RMS 

200hpa U,V 5.1, 5.0 4.8, 4.6 0.3, 0.4 4.3, 4.4 4.2, 4.2 0.1, 0.2 

MSLP 42.3 40.6 1.7 52.3 51.0 1.3 
850hpa U,V 74.9, 82.0 74.0, 80.7 0.9,1.3 77.8, 87.4 77.2, 86.6 0.4, 0.8 
500hpa U,V 69.7, 80.4 68.3, 78.9 1.4, 1.5 67.1, 89.0 66.7, 88.3 0.4, 0.7 

S1 Skill 
Score 

200hpa U,V 66.4, 77.1 63.8, 74.1 2.6, 3.0 72.3, 92.4 71.7, 91.4 0.6, 1.0 
MSLP 0.0 0.3 -0.3 -0.2 -0.2 0.0 
850hpa U,V 0.0, -0.3 -0.1, -0.3 -0.1, 0.0 0.1, 0.0 -0.2, 0.2 -0.1,-0.2 
500hpa U,V 0.0, -0.2 -0.1, -0.2 -0.1, 0.0 0.1, -0.1 0.0, 0.0 0.1,0.1 

BIAS 

200hpa U,V -0.4, -0.3 0.0, -0.6 0.4, -0.3 0.2, 0.1 0.8, -0.3 -0.6, -0.2 
MSLP 1.9 1.7 0.2 1.1 1.1 0.0 
850hpa U,V 3.4, 3.4 3.2, 3.2 0.2, 0.2 3.3, 2.9 3.1, 2.8 0.2, 0.1 

+48HRS 

500hpa U,V 4.1, 4.1 4.0, 3.9 0.1, 0.2 3.4, 3.2 3.3, 3.1 0.1,0.1 

 

RMS 

200hpa U,V 6.9, 6.7 6.4, 6.1 0.5, 0.6 5.0, 4.9 4.9, 4.7 0.1,0.2 

MSLP 49.3 47.3 2.0 55.0 54.1 0.9 
850hpa U,V 80.0, 87.3 79.0, 86.1 1.0, 1.2 80.8, 89.4 80.2, 88.9 0.6,0.5 
500hpa U,V 76.2, 86.8 75.3, 85.2 0.9, 1.6 69.9, 91.6 70.1, 91.7  -0.2, -0.1 

S1 Skill 
Score 

200hpa U,V 73.2, 83.8 69.8, 79.8 3.4, 4.0 93.6, 92.9 72.7, 92.9 0.5, 0.7 
MSLP 0.2 0.7 -0.5 -0.1 0.0 0.1 
850hpa U,V 0.0, -0.3 -0.2, -0.4 -0.2, -0.1 0.1, 0.1 -0.1, 0.2 0.0, -0.1 
500hpa U,V -0.2, -0.1 -0.3, -0.2 -0.1, -0.1 -0.3, 0.2 -0.3, 0.1 0.0,0.1 

BIAS 

200hpa U,V -0.7, -0.1 -0.4, -0.7 0.3, -0.6 -0.1, -0.1 0.4, -0.4 -0.3, -0.3 
MSLP 2.5 2.4 0.1 1.3 1.2 0.1 
850hpa U,V 4.0, 4.2 3.8, 4.0 0.2, 0.2 3.5, 3.1 3.4, 3.1 0.0,0.1 

+72HRS 

500hpa U,V 5.1, 5.2 4.9, 4.9 0.2, 0.3 3.8, 3.6 3.7, 3.6 0.1, 0.0 

 

RMS 

200hpa U,V 8.5, 8.3 7.9, 7.7 0.6, 0.6 5.4, 5.1 5.3, 5.0 0.1,0.1 

 

Table 3: Mean S1 Skill Score, Bias and RMS Error for MSLP, HGHT (geopotential height), TEMP (temperature) and 
U&V (wind components) comparing the operational L51 TXLAPS_PT375 model and the new L61 version  

Regions: 1. Australian Region (45S - 15S, 100E - 170E) 
2. Australian Tropics (25N - 25S, 100E - 160E) 

Total Period: 00 UTC 17 December 2007 – 12UTC 10 February 2007  using both 00 and 12 UTC runs 

Verifying Analyses: Self 

Units: S1 skill scores are non-dimensional. Units for bias and RMS: MSLP (hPa), HGHT (m), TEMP (K) and U&V 
(ms-1) 

Improvement: Absolute value of L51 TXLAPS_PT375 - absolute value of L61 TXLAPS_PT375.  A positive (blue coloured) 
improvement implies that the L61 version skilled better than the operational version. A negative (red) result 
indicates a degradation. 
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2. Rainfall verification 
 
The following rainfall verifications were performed using the RAINVAL statistical 
verification package, which verifies daily quantitative precipitation forecasts for NWP 
models against daily rainfall analyses.   RAINVAL was developed by Beth Ebert and John 
McBride of BMRC (McBride & Ebert, 2000).  A variety of statistical scores are available 
from this system for judging aspects of rainfall forecast performance.  Further details, 
including a glossary that explains the strengths and weaknesses of the various statistical 
scores presented here, can be found at  
http://www.bom.gov.au/bmrc/mdev/expt/rainval/rainval_gui/rainval_gui.shtml.  
 
 
Table 4 compares RAINVAL statistics for the L51 TXLAPS_PT375 and the L61 
TXLAPS_PT375 model forecasts averaged over all Australian grid points for the period 
from 18 December 2007 to 8 February 2008. There was been a general improvement in 
model rainfall forecast performance, with the exception of probability of detection which 
showed a slight degradation. 
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  Observed L51 TXLAPS_PT375  L61 TXLAPS_PT375 

    00-24 hr  24-48 hr  48-72 hr  00-24 hr  24-48 hr  48-72 hr  

Rain Area (km 2 * 103) 1821 2159 2098 1961 2028 1962 1831 

Avg Intensity (mm/d)  11.4 13.6 13.5 13.0 12.7 12.3 11.7 

Rain Volume (km 3)  20.5 29.3 28.3 25.6 25.8 24.0 21.5 

Max Intensity (mm/d)  101.4 127.9 126.4 143.9 118.6 127.9 127.0 

Mean Abs Error 
(mm/d)  -  

4.4 4.7 5.0 4.0 4.3 4.4 

RMS Error (mm/d)  -  10.8 11.6 12.6 10.1 10.5 11.3 

Correlation Coefficient  -  0.46 0.37 0.29 0.46 0.39 0.31 

Bias Score  -  1.19 1.15 1.07 1.12 1.07 1.00 

Probability of 
Detection  -  0.76 0.70 0.61 0.73 0.67 0.60 

False Alarm Ratio  -  0.37 0.39 0.43 0.35 0.38 0.41 

Critical Success Index  -  0.53      0.48      0.42      0.53      0.47      0.42 

Hanssen & Kuipers 
Score  -  0.57     0.50 0.41      0.56 0.49      0.41 

Equitable Threat Score  -  0.37      0.32 0.25 0.37 0.31 0.26 

 
Table 4:  Average RAINVAL stats for all available days (44) and all gridpoints during the 
winter period 18 December 2007 to 8 February 2008.  Verification done on a 0.375° grid, 
number of gridpoints = 4288.  Blue coloured results indicate an improvement in L61 over 
L51, red indicates a degradation. 
 
. 

3. Surface Weather Parameter Verification against t he METAR Observations  

Model forecast surface weather elements such as surface (2m, or screen level) 
temperature and dewpoint and surface (10m) wind direction and speed are routinely 
verified in Darwin RSMC against METAR observational data.  RMS errors and biases are 
calculated at regular intervals out to a specified forecast period using all available 
Australian METARS (approximately 297 sites).  
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Figure 3 : Surface weather element comparison between the previous operational L51 
TXLAPS_PT375 and the L61 TXLAPS_PT375 (labelled here “TXLAPS_TEST”) errors 
averaged over all (approx. 297) available METAR sites and over all hourly model forecast 
periods out to +48 hrs for a) Bias and  b) Root Mean Square (RMS) Error.  Period of 
display 18 December 2007 to 9 February 2008. 
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Figure 3 shows the time series plots of the mean bias and RMS errors in surface 
temperature and dewpoint averaged over all METAR sites and over all hourly model 
forecast periods out to +48 hrs.  Table 5 summarizes the overall time average of these 
statistics.  It can be seen that there has been a reduction of 0.34° C in the average 
surface temperature bias in the new model.  Inspection of individual station forecasts 
suggests most of the reduced temperatures occur overnight and during the early morning.  
The precise reason behind this cooling is unknown.  Also evident is a reduction of the 
average dewpoint bias of 0.24° C.  Other bias and R MS values show a very small 
improvement apart from the average wind direction bias which shows a degradation. 
 
 

BIAS RMS 
 

L51 L61 L51 L61 

Temperature 2m                  (C) 0.41 0.07 2.60 2.51 

Dewpoint 2m                        (C) 0.79 0.55 3.22 3.07 

Wind speed 10m              (ms -1) -0.49 -0.48 2.41 2.39 

Wind direction 10m    (degrees)  -3.20 -4.28 49.4 48.9 

 
Table 5:   Average surface weather element statistics over the period 18 December to 9 
February 2008.  Positive improvements in the L61 results are coloured blue, worse results 
are coloured red. 
 
  
Product Availability  

MODEL HISTORY FILES: 

The addition of 10 extra sigma levels to TXLAPS_PT375 has resulted in a 20% increase in 
the size of the standard netcdf-format sigma-level model history files.  Also, the subsidiary 
“slvfld” single-level history files will be superseded by a new “slv” single-level file which 
contains an increased number of surface fields, including time-averaged fields in addition 
to the existing instantaneous fields.  Users should note that the names of most of the fields 
contained within the new “slv” netcdf files will be slightly different from the names used 
within the old “slvfld” files – refer to table 6 below for field names and descriptions.  The old 
format “slvfld” files will continue to be produced in parallel for the time being but users are 
encouraged to convert to using the new format “slv” files.   
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Field name Field description units  Accumulation type 
Superseded 
“slvfld” file  
 field name 

rtdb database 
field name 

av_netswsfc net shortwave radiation at surface W/m2 mean over archive interval - - 
av_netlwsfc net longwave radiation at surface  W/m2 mean over archive interval - - 
av_lwsfcdown downwards longwave radiation at surface W/m2 mean over archive interval - - 

av_swsfcdown downwards shortwave radiation at 
surface 

W/m2 mean over archive interval - - 

av_olr outgoing longwave radiation W/m2 mean over archive interval - - 

hr24_prcp progressive accumulated daily 
precipitation 

mm 24 hr accumulation - - 

accum_prcp accumulated precipitation mm accumulation over whole run prcp prcp 
accum_conv accumulated convective precipitation mm accumulation over whole run - - 
accum_evap accumulated evaporation mm accumulation over whole run - - 
precwtr precipitable water mm instantaneous - - 
accum_snowf accumulated snowfall mm accumulation over whole run - - 
mslp mean sea level pressure hPa instantaneous mslp pres (msl) 
av_mslp mean sea level pressure hPa mean over archive interval - - 
sfc_pres surface pressure Pa instantaneous - - 
sfc_wet surface wetness (aka soil moisture ) mm instantaneous sfc_wet wet  
uwnd10m zonal wind at 10m m/s instantaneous q10m_zonal_wnd wnd_ucmp 
av_uwnd10m zonal wind at 10m m/s mean over archive interval - - 
vwnd10m meridional wind at 10m m/s instantaneous q10m_merid_wnd wnd_vcmp 
av_vwnd10m meridional wind at 10m m/s mean over archive interval - - 
u10m_neu equivalent neutral zonal wind at 10m m/s instantaneous - - 
av_u10m_neu equivalent neutral zonal wind at 10m m/s mean over archive interval - - 

v10m_neu equivalent neutral meridional wind at 
10m 

m/s instantaneous - - 

av_v10m_neu equivalent neutral meridional wind at 
10m m/s mean over archive interval - - 

fric_vel friction velocity m/s instantaneous - - 
temp_scrn screen height temperature K instantaneous scrn_temp air_temp 
av_temp_scrn screen height temperature K mean over archive interval - - 
tmin_scrn screen height minimum temperature K min over archive interval - - 
tmax_scrn screen height maximum temperature K max over archive interval - - 
av_qsair_scrn screen height mixing ratio kg/kg mean over archive interval - - 
dewpt_scrn screen height dew point K instantaneous scrn_dewpt dwpt 
abl_ht atmospheric boundary layer height K instantaneous abl_ht abl_ht 
sfc_temp surface temperature K instantaneous skin_temp skn_temp_bl 
sea_lnd_ice_mas
k 

mask for surface, 0=sea, 1=land, 2=sea-
ice 

"-" instantaneous - - 

sens_hflx surface sensible heat flux (pos up) W/m2 instantaneous sfc_snsb_heat_flx snsb_heat_flux  
av_sens_hflx surface sensible heat flux (pos up) W/m2 mean over archive interval - - 
lat_hflx surface latent heat flux (pos up) W/m2 instantaneous sfc_ltnt_heat_flx ltnt_heat_flux 
av_lat_hflx surface latent heat flux (pos up) W/m2 mean over archive interval - - 
ttl_hflx surface total heat flux (pos up) W/m2 instantaneous sfc_ttl_heat_flx ttl_heat_flux 

uwnd_strs surface zonal wind stress Pa instantaneous sfc_zonal_wnd_str
s 

wnd_strs_ucmp 

av_uwnd_strs surface zonal wind stress Pa mean over archive interval - - 

vwnd_strs surface meridional wind stress Pa instantaneous sfc_merid_wnd_st
rs 

wnd_strs_vcmp 

av_vwnd_strs surface meridional wind stress Pa mean over archive interval - - 
hi_cld percentage of high cloud coverage % instantaneous hi_cld hi_cld 
mid_cld percentage of middle cloud coverage % instantaneous mid_cld mid_cld 
low_cld percentage of low cloud coverage % instantaneous low_cld low_cld 
ttl_cld percentage of total cloud coverage % instantaneous ttl_cld ttl_cld 
av_ttl_cld percentage of total cloud coverage % mean over archive interval - - 

 
Table 6:   Fields contained within the new “slv” single-level netcdf history files. 
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Future Developments 

· The Bureau's TC_LAPS model will continue to use the existing 51 levels; but will 
upgraded to use the latest model and assimilation code, by Darwin RSMC, in the 
coming months.  The high resolution MESO_LAPS models will continue to use their 
existing 29 level structure for the remainder of their operational life spans (i.e. until 
early 2009). 

 
 
· Longer term planning for regional NWP modelling in the Bureau is dominated by a 

move towards systems based on the Australian Community Climate Earth System 
Simulator (ACCESS), a joint initiative led by the Bureau of Meteorology and CSIRO in 
cooperation with the university community of Australia.  The initial version of ACCESS 
will be based largely around the UKMO Unified Model assimilation and prediction code.  
System configurations are difficult to predict at this stage, but initial CAWCR tests at 
least will probably take the current domain/resolutions as a starting point.  Operational 
use of ACCESS-based models in NMOC is expected to commence in early 2009. 
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Glossary 

1DVAR  1-Dimensional Variational Analysis 
AAPP  Advanced ATOVS Processing Package 
ACCESS Australian Community Climate Earth System Simulator 
AMSU  Advanced Microwave Sounding Unit 
ATOVS Advanced TIROS Operational Vertical Sounder 
BMRC  Bureau of Meteorology Research Centre 
CAWCR Centre for Australian Weather and Climate Research 
CSIRO Commonwealth Scientific and Industrial Research Organisation 
GASP  Global Assimilation and Prediction 
HIRS  High-resolution Infrared Radiometer Sounder 
LAPS  Limited Area Prediction System 
McIDAS Man-computer Interactive Data Access System 
METAR Meteorological Aerodrome Report 
MPI  Message Passing Interface 
NESDIS National Environmental Satellite, Data, and Information Service 
NMOC National Meteorological and Oceanographic Centre 
NOAA  National Oceanic and Atmospheric Administration 
RSMC  Region Specialised Meteorological Centre 
UKMO United Kingdom Met Office 


