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The Zenith travel model of Victoria is one of a family of models developed by Veitch Lister Consulting
(VLC) for transport planning in Australian cities and regions.

This document is one in a series of technical notes that collectively describe the Zenith Model of
Victoria.

1.1 Related Documents
This technical note is the ninth of eleven. The other technical notes are:

Working Paper 1: Model Validation Framework and Data Sources
Working Paper 2: Review of VISTAO7

Working Paper 3: Home Based Trip Production Model

Working Paper 4: Non-Home Based Trip Production Model
Working Paper 5: Household Segmentation & Travel Market Segmentation Models
Working Paper 6: Period Allocation and Vehicle Occupancy Models
Working Paper 7: Mode Choice Model

Working Paper 8: Destination Choice and Trip Attraction Model
Working Paper 9: Overall Model Validation

Working Paper 10: Backcasting and Sensitivity Testing

Working Paper 11: Reference Case Model Assumptions

DD D D D B DD D D D

1.2 Scope of This Document

This document describes how the recalibrated Zenith model performs in replicating a comprehensive
database of observed travel demands in Melbourne. The model has been recalibrated using the
VISTAQ7 household travel survey database.

The footprint of the recalibrated model covers the Melbourne Statistical Division (MSD), the regional
cities of Ballarat, Bendigo and Geelong, and areas in between. The upgraded model includes
restructured implementation procedures and revised calibration parameters for all private travel
purposes, both for home-based and non-home-based private travel.

The remainder of this document is structured as follows:

A Section 2 assesses the performance of the new model in terms of its ability to replicated
observed traffic volumes in Melbourne.

A Section 3 compares the model's estimates of 2008 public transport passenger demands with
reported boardings of the various sub-modes (train, tram and bus)
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2 Validation against VicRoads Traffic Counts

2.1 Screenline Validation against Traffic Counts

VicRoads has nominated a set of 21 screenlines for the purposes of validating strategic travel models

in Melbourne.

How a model performs in replicating traffic flows crossing screenlines, by time of day, is the best
indication as to whether the correct quantum of travel is being generated by a model, as well as the
scale of traffic movement occurring between the various regions of the modelled area.

The locations of the VicRoads screenlines are shown in Figure 1.
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Figurel - VicRoads Screenlines in Melbourne
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VicRoads in 2006 undertook a comprehensive series of traffic counts across the metropolitan area that
included counts, by time of day, on all major roads crossing the 21 screenlines. These counts have
been compared with the Zenith models estimates of travel crossing the screenlines in 2008.

This component of the validation has included comparing daily modelled traffic volumes crossing each
screenline, AM peak (7:00-9:00am) and PM peak (4:00-6:00pm) comparisons - as well as by direction
of travel.

2.1.1 Daily Modelled and Observed Traffic Crossing Screenlines

Table 1 compares modelled and observed total daily, weekday traffic flows crossing the 21 screenlines.
Total two-way flows, as well as flows by direction are compared.

Over 10 million vehicles cross the screenlines each weekday.

In total terms the daily modelled volumes are 2.1 percent higher than the VicRoads counts, which is
partly explained by the model volumes being for 2008, whereas the counts were undertaken in 2006.

On 11 of the 21 screenlines (i.e. two-thirds) there is less than a 5 percent discrepancy between
modelled and observed volumes. On only 4 screenlines is the discrepancy greater than 10 percent.

The model is higher than the count by 8.0% for the most westerly screenline (900). The model is also
higher on the two most easterly screenlines (915 and 917) by 25.42% and 24.6% respectively, but the
latter are very low volume screenlines. The higher modelled traffic across the 900 screenline likely
reflects the significant population growth which has taken place since 2006, while the 915 screenline
is likely to be high because of the inclusion of the Pakenham Bypass since 2006.

Figure 2 provides a regression line scatter-plot for modelled and observed weekday traffic crossing the
screenlines. An extremely high R? of 0.9913 is evident, with a slope of 1.0241. This is a very good
outcome.

Figure 3 and Figure 4 present equivalent R? plots for inbound and outbound daily travel across the
screenlines which, not surprisingly, presents an almost identical outcome as the daily comparison
shown in Figure 2.

The Department of Transport (DoT) has stipulated model validation criteria guidelines for the
acceptable performance of strategic travel models. Their acceptance criteria for screenline validation is
that total 24-hour modelled screenline volumes should be:

Within + or - 80.145 * V9393 0p of the counted volumes, on all screenlines.
where V is the 24-hour volume crossing the screenline expressed in thousands

(Source: Guidelines for Strategic Model Development: Calibration, Reasonableness Checks,
Validation and Sensitivity Testing, Victorian Department of Transport, September 2010)

How the recalibrated Zenith model is performing against this DoT validation criteria is presented in
Figure 5. Dol requires that all modelled screenline totals lie within the red bounds shown in Figure 5.
The Zenith model easily satisfies this criteria for 80% of screenlines. Allowing for traffic growth in the
period between the counts and the modelled volumes (2006-2008), and the construction of new
infrastructure during this time, it is likely that all screenlines would satisfy the DoT validation criteria.
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900 279,885 321,405 41,520 14.8%
Inbound 140,753 160,202 19,449 13.8%
Outbound 139,132 161,203 22,071 15.9%

901 1,050,621 1,078,960 28,339 2.7%
Inbound 526,354 536,421 10,067 1.9%
Outbound 524,267 542,539 18,272 3.5%

902 1,004,489 999,300 - 5,180 -0.5%
Inbound 501,356 497,835 - 3,521 -0.7%
Outbound 503,133 501,475 - 1,658 -0.3%

903 717,445 704,291 - 13,154 -1.8%
Inbound 361,428 352,318 - 9,110 -2.5%
Outbound 356,017 351,973 - 4,044 -1.1%

904 260,572 211,429 - 49,143 -18.9%
Inbound 129,174 104,695 - 24,479 -19.0%
Outbound 131,398 106,734 - 24,664 -18.8%

905 101,532 95,751 - 5,781 -5.7%
Inbound 50,450 47,871 - 2,579 -5.1%
Outbound 51,082 47,879 - 3,203 -6.3%

906 808,301 875,104 66,803 8.3%
Inbound 403,682 436,561 32,879 8.1%
Outbound 404,619 438,543 33,924 8.4%

907 224,202 219,019 - 5,273 -2.4%
Inbound 111,254 109,757 - 1,497 -1.3%
Outbound 113,038 109,262 - 3,776 -3.3%

908 553,029 658,066 105,037 19.0%
Inbound 277,776 328,813 51,037 18.4%
Outbound 275,253 329,253 54,000 19.6%

909 1,142,728 1,146,117 3,380 0.3%
Inbound 563,163 570,570 7,407 1.3%
Outbound 579,565 575,547 - 4,018 -0.7%

910 726,394 704,999 - 21,395 -2.9%
Inbound 362,172 353,111 - 9,061 -2.5%
Outbound 364,222 351,889 - 12,333 -3.4%

911 930,425 975,881 45,456 4.9%
Inbound 468,901 486,135 17,234 3.7%
Outbound 461,524 489,746 28,222 6.1%

912 354,032 385,602 31,660 8.9%
Inbound 176,227 192,121 15,894 9.0%
Outbound 177,805 193,571 15,766 8.9%

013 344,824 346,884 2,060 0.6%
Inbound 173,522 173,407 - 115 -0.1%
Outbound 171,302 173,477 2,175 1.3%

914 441,126 465,039 23,913 5.4%
Inbound 215,504 232,276 16,772 7.8%
Outbound 225,622 232,763 7,141 3.2%

915 70,326 32,471 - 37,855  -53.8%
Inbound 34,581 17,380 - 17,201 -49.7%
Outbound 35,745 15,091 - 20,654 -57.8%

916 545,062 555,324 10,262 1.9%
Inbound 267,746 277,346 9,600 3.6%
Outbound 277,316 277,978 662 0.2%

917 27,422 34,175 6,753 24.6%
Inbound 13,437 17,112 3,675 27.4%
Outbound 13,985 17,063 3,078 22.0%

918 234,782 236,560 1,778 0.8%
Inbound 117,579 118,185 606 0.5%
Outbound 117,203 118,375 1,172 1.0%

919 178,486 182,165 3,679 2.1%
Inbound 88,482 90,765 2,283 2.6%
Outbound 90,004 91,400 1,396 1.6%

920 225,479 209,264 - 16,215 -7.2%
Inbound 149,858 139,704 - 10,154 -6.8%
Outbound 75,621 69,561 - 6,060 -8.0%

Grand Total 10,221,252 10,437,906 216,654 2.1%

Table1- Daily Traffic at Screenlines
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2.1.2 AM Peak (7-9am) Modelled and Observed Traffic Crossing Screenlines

Table 2 compares modelled and observed AM peak (7:00-9:00am) weekday traffic flows crossing the
21 screenlines by direction of travel (inbound and outbound). Total two-way flows, as well as flows by
direction are compared.

Over 1.5 million vehicles cross the screenlines in the two hours.

Figure 6 presents an R? regression scatter-plot of modelled and observed total traffic crossing the
screenlines in the two-hour morning peak. The equivalent information for inbound and outbound
direction of travel is presented in Figure 7 and Figure 8.

In all cases an R? around 0.98 - 0.99 is evident, with the slope of the regression line close to 1.0.

The Department of Transport (DoT) has stipulated model validation criteria guidelines for the
acceptable performance of strategic travel models in the 2-hour peak periods. Their acceptance
criteria is that modelled traffic crossing screenlines should be:

Within + or - 50 * V%393 9p of the counted volume, on all screenlines.

V is the 2-hour volume crossing the screenline expressed in thousands
(Source: Guidelines for Strategic Model Development: Calibration, Reasonableness Checks,
Validation and Sensitivity Testing, Victorian Department of Transport, September 2010)

How the Zenith model is performing against this DoT validation criteria is presented in Figure 9. The
Zenith model meets this DoT validation criteria for 31 of the 40 directional crossings of the 20
screenlines. Again, differences are expected due to population increases between 2006 and 2008, as
well as the construction of new infrastructure (e.g. Pakenham Bypass).
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Table2- AM Peak Traffic at Screenlines
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