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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 eighth of eleven. The other technical notes are:

=  Working Paper 1: Model Validation Framework and Data Sources

=  Working Paper 2: Review of VISTA0G7

=  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

= Working Paper 9: Overall Model Validation

= Working Paper 10: Backcasting and Sensitivity Testing

= Working Paper 11: Reference Case Model Assumptions

1.2 Scope of This Document

This document describes a new and upgraded Destination Choice model that has been implemented
within the Zenith model of Melbourne and the regional cities of Ballarat, Bendigo and Geelong. The
upgraded model includes restructured implementation procedures and revised calibration parameters
for all home based travel purposes.

The remainder of this document is structured as follows:
= Section 2 describes the data sources available for recalibration and validation;

= Section 3 describes the theoretical background of the adopted Destination Choice model, the
method used for its calibration;

= Section 4 lists the resulting model calibration parameters; and

= Section 5 describes the validation of the new model's outputs against observed destination
choice data.
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The primary source of information used to calibrate the Destination Choice model was the Victorian
Integrated Survey of Travel and Activity 2007 (VISTAQ7). Version 1.3.1 of VISTAO7 was made available
to VLC. The VISTAO7 survey was used to estimate model parameters, and to validate the resulting
model at various levels of aggregation.

The VISTAQ7 sample comprises 43,822 people, from 17,715 households. In total there are 128,744
reported trips, a very healthy sample from which to estimate a strategic travel model.

Not all of the survey responses are usable for our purposes. In the case of destination choice, trips
must have their origin and destination within the Zenith model area to be of use (the model does not
currently cover Shepparton and the LaTrobe Valley). Travel made on weekends and public holidays and
during school holidays were also excluded. That leaves a sample of 8,540 households (48% of the
total sample) and over 60,000 trips; still a very healthy sample from which to calibrate a model.

We also intend to validate Home Based Work demands against ABS Census 2006 Place of Work data in
the near future.
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3.1 Background

One of the key decisions made by every trip maker is: "to where shall | travel?". The answer to this
question may depend on a wide range of factors, some of which can be included in a strategic travel
model such as Zenith, and some which cannot.

Factors which have been included in the Zenith model are:

= The reason (purpose) for the trip. For example, a trip made for shopping will likely have a
different destination to a trip made for education,

= The spatial distribution of businesses, shops, other services, housing, schools, universities,
parks, etc. Different trips will be attracted to different types of landmarks. For example,
shopping trips will generally be attracted to shopping centres, while education trips will be
attracted to educational institutions,

= The structure of the transport network, and the ease with which it facilitates travel to
different locations. Trip makers will generally choose destinations that are easily reached.

= The cost of travel. Travel costs such as petrol, tolls or public transport fares can affect the
attractiveness of certain destinations.

= Access to a car or bicycle. Inability to access a car or bicycle can make certain locations less
accessible.

By taking these factors into consideration, the model is able to test the sensitivity of destination
choices to changes in these factors, and to measure the resulting impact on network patronage and
performance.
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3.2 Model Form

The Zenith Destination Choice model employs a “Gravity Model". The “Gravity Model" owes its name
to Newton's Law of Gravity, which states that the Gravitational force of attraction towards an object
is proportional to the object's mass, and inversely proportional to the square of the distance to the
object.

In other words, the pull of gravity is stronger towards larger (heavier) objects, and also stronger
towards objects that are close.

This concept is easily translated to destination choice. For a given activity, such as shopping, one is
more likely to travel to destinations which provide many opportunities to undertake that activity, and
one is more likely to travel to destinations which are close.

The mathematical form of the Zenith Gravity Model is:

Yk Fi

Py

where:
P, is the probability of choosing destination d

F,is the "force of attraction" to destination d

The force of attraction, Fq, is given by:

Aq

F;, =
d Coda x eBCoatUq

where:
A, is the attractiveness of destination d, in terms of the opportunities
provided to participate in a particular activity
C,4 is the cost of travel from origin, o, to destination d, including travel time and
other costs
U, is a destination specific constant which increases or decreases the likelihood
of travel to that destination
a and B are calibration parameters, which control the rate at which attraction

decreases as the cost of travel, C, 4 increases
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Separate models are estimated for each combination of trip purpose and household car ownership
level.

3.3 Model Estimation

The model is estimated by noting that the gravity model can be equivalently expressed as a
multinomial logit model, with alternatives given by the set of possible destinations.

Expressed as a logit model, the observed component of the utility for each destination is:
Vd = ﬁCod + Ud + ln(Ad) + aln(Cod)

Expressed as a logit model, we can estimate the parameters a, 8 and Uy using maximum likelihood
techniques.

3.4 Trip Attractions

A key input to the Zenith Destination Choice model is the "attractiveness” of each destination. In the
mathematics of Section 3.2, the attractions were represented by A,.

The attractiveness of a destination depends on the purpose for which the trip is made; a university is
not a very attractive destination for primary school or shopping trips. Because of this, a separate
measure of the “attractiveness” of each destination is calculated for each trip purpose.

For each trip purpose, the attractiveness of a destination is modelled as a linear function of the set of
modelled land use variables.

The land use variables included in the model are:

= Number of households
= Number of full time equivalent white collar jobs
=  Number of full time equivalent blue collar jobs
= Number of jobs by 13 ANZSIC categories
o Agriculture
Manufacturing
Mining
Electricity, gas and water
Construction
Communications
Wholesaling
Retailing
Transport and storage
Finance & business
Public administration
Community services
Recreation and personal services
= Number of (equivalent full time) enrolments in:

O O O O O OO0 O o0 O O O
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o Primary schools
o Secondary schools
o Tertiary institutions

The Zenith Trip Attraction parameters are presented in Table 1 below.

-1 - -1
Home Based Work - Blue Households 0.0833
Home Based Work - Blue Jobs Blue - FTE 0.871
Home Based Work - White Jobs White - FTE 1.2351
Home Based Education - Secondary Enrolments - secondary 1.0884
Home Based Education - Tertiary Enrolments - tertiary 0.4953
Home Based Shopping Jobs - Wholesale 0.4713
Home Based Shopping Jobs - Retail 6.5009
Home Based Shopping Jobs - Recreation & Personal Services 3.4068
Home Based Recreation Households 0.6165
Home Based Recreation Enrolments - secondary 0.2063
Home Based Recreation Enrolments - tertiary 0.0384
Home Based Recreation Jobs - Retail 0.3247
Home Based Recreation Jobs - Community Services 0.3816
Home Based Recreation Jobs - Recreation & Personal Services 0.9513
Home Based Other Households 0.6913
Home Based Other Enrolments - primary 2.0889
Home Based Other Enrolments - secondary 0.3642
Home Based Other Enrolments - tertiary 0.1075
Home Based Other Jobs - Retail 1.0685
Home Based Other Jobs - Recreation & Personal Services 1.0338

Table 1 - Trip Attraction Parameters

As an example, a travel zone comprising 100 households, 80 Jobs Blue - FTE, 120 Jobs White - FTE,
and 300 Jobs Retail would have the following "attractiveness” for Home Based Work (Blue Collar):

Attractiveness for Home Based Work (Blue) = 100 x 0.0833 + 80 x 0.871= 78.01

Importantly, the attractiveness of a destination, as calculated above, is only meaningful in a relative
sense; ie. relative to other destinations. A different destination with an attraction measure of 39.005
(half of 78.01) would be only half as attractive (and only half as likely to attract trips, all other things
being equal). The attraction measure is not in any way a measure of the number of trips which choose
the destination.

The Zenith Trip Attraction model has not been updated as part of the recalibration project, but may be
in the future.

3.5 Travel Costs
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Travel Costs are a key input to the Destination Choice model. Travel costs are calculated between each
origin and each destination, to form a "matrix", or table of travel costs.

A separate travel cost is computed for each:

= Trip purpose

= Level of household car ownership
= Journey departure time

= Intended return time

Importantly, the travel cost is not separately defined per mode. Rather, the travel costs for the various
modes are combined into a single measure of travel cost, which represents the average perceived
travel cost, assuming that each traveller chooses his or her preferred travel mode. The motivation for
combining the by-mode travel costs is that (in Zenith) Destination Choice is undertaken before the
choice of mode; hence, the choice of destination must be made based on the costs of all the available
modes.

3.6 Destination Specific Constants

The measure of attractiveness used for Home Based Work trips is the number of Full Time Equivalent
(FTE) Jobs present at the destination. This measure implicitly assumes that all jobs are of equal
attractiveness (ignoring the travel cost to reach each job).

However, in reality, some jobs are more attractive, due to their industry [ occupation [ salary /
prestige. In time, we would like to include some of these variables. For now, however, we have
collectively represented the variables by a “constant”, which boosts the attractiveness of certain
destinations.

In general, destination specific constants have been estimated for each of four distinct regions:

=  (CBD Core
=  CBD NonCore
= CBD Frame

= CBD Quter Frame

The regions, which are shown in Figure 1 below, are identical to those used to represent parking costs
in the Mode Choice model.

In the case of tertiary education, two additional areas were defined:

=  Melbourne University, and
= Large NonCBD Universities, which includes Monash and Latrobe.
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Figure 1 - Destination Constant Regions
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4 Model Parameters

Destination choice parameters were estimated for each "Travel Market Segment”, which represents a
combination of trip purpose, and household car ownership level (0,1,2,3+). For each travel market
segment, an alpha and beta are estimated. Destination specific constants for each of six regions (CBD
Core, CBD NonCore, etc) have also been estimated, and included in the model where such a parameter
was significant.

The estimated parameters are presented in Table 2 below.

The alpha and beta values do not lend themselves to a simple numerical interpretation. However, the
destination constants can easily be interpreted; the constants are defined in 2008 cents, with a
negative value indicating a reduction in cost to the destination (representing an increase in its overall
attractiveness).

Therefore, a value of -100 indicates a $1 boost to the attractiveness of the destination. Generally
speaking, larger constants are associated with higher high car ownership. This is because households
with no car already find the CBD very attractive as a destination due to its accessibility by public
transport. Indeed, the decision to not own a car is often facilitated by one's ability to take public
transport or walk to work.

Home Based Work - white - 0 car 1.152 -0.0034 =13 =50 -40 =30

Home Based Work - white - 1 car -0.07%  -0.00X58 -G20 -565 =470 -165

Home Basad Waork - while - 2 car -0.148 -0.00292 -885 -G60 -685 -185

Home Based Work - white - 3+ car -0.156 -0.003 925 -730 -B10 -322

Home Based Work - blue - 0 car -0.313  -0.00Z37 100 100 100

Home Based Work - blue - 1 car -0.232  -0.00276 -772 -738 -582 -163

Home Based Work - blue - I car -0.0814 0,009 =B85 =540 -B35 =230

Home Based Work - blue - 3+ car -0.136  -0.00Z85 -B70 -B35 -750 -230

Home Based Education - secondary - 0 car 1.456 0014 1000 1000 300

Home Based Education - secondary - 1 car 3.335 -0.016 1000 1000 300

Home Based Education - secondary - 2 car 1.224 -0.0132 1000 1000 300

Home Based Education - secondary - 3+ car 3.432 -0.0156 1000 1000 300

Home Based Education - tertiary - 0 car 1458  -0.00433 -200 -150 -120 -100 - 280 -250
Home Based Education - tertiary - 1 car 1.458 -0.00433 -200 =150 =120 =100 -Z80 -250
Home Based Education - tertiary - 2 car 0.859 -0.0047 -300 -200 -150 -100 450 -G00
Home Based Education - tertiary - 3+ car -0.99 -0.00164 -300 - 200 -150 - 100 -450 -600
Home Based Shopping - O car 0.0888  -0.00455

Home Based Shopping - 1 car -0.0822 -0.00697 -840 305 =395

Home Based Shopping - 2 car -0.373 -0.00544 1200 -520 -B15

Horme Based Shopping - 3+ car -0.351  -0.00562 -1175 ~300 -E50

Home Based Recreation - 0 car -0.361 -0.00481 -170 -150 -130 -r

Home Based Recreation - 1 car 0.178 =0, 00824 =400 =280 =300 =130

Home Based Recreation - 2 car 0.0927 -0.00953 -400 -300 -320 - 200

Home Based Recreation - 3+ car 0114 -0.00%81 470 -] =320 =150

Home Based Other - 0 car -0.239 -0.00323 -200 -125 -100 -50

Home Based Other - 1 car 0114 -0.00608 -540 -340 -280 -200

Home Based Other - 2 car -0.374 =0.00434 -TDD -G80 -670 -5ED

Home Based Other - 3+ car -0.371 -0.00357 -815 -Ma5 -120 -580

Table 2 - Destination Choice Parameters
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This section of the report examines how well the updated Zenith Destination Choice model replicates
travel demands and patterns revealed in the VISTAO7 household travel survey.

The new Destination Choice model has been run for all the 8,540 households in the usable survey
sample. The modelled outcome, and all the trips reported being made in VISTAO7, were then expanded
to reflect the total community using the VATS person trip weights. It is these expanded trip matrices
(modelled and observed) that have been used in the model validation.

The validation process has involved comparing modelled and observed destination choice demands in
terms of:

= average trip lengths by home-based journey purpose;

» sector to sector home-based person trip movements (for a 22 sector system) covering the
modelled area;

= trip length frequency by home-based journey purpose; and

= cumulative trip length frequency by home-based journey purpose.

5.1 Average Trip Length by Journey Purpose

The average trip length by home-based journey purpose, as predicted by the Zenith model, is
compared with VISTAO7 in Table 3 below.

HWW 16.05 16.30 +1.6
HWB 18.36 18.40 +0.2
HSE 7.59 7.71 +1.6
HTE 16.00 17.75 +10.9
HBS 6.05 5.95 -1.7
HBR 3.02 3.45 +14.2
HBO 5.99 6.08 +1.5
All Purposes 9.94 10.11 +1.7

For the 8.65 million home based person trips (all purposes combined) made within the modelled area
each weekday, the Zenith model' average trip length is 1.7 percent longer than reported in VISTAQ7 -
10.11 kms versus 9.94 kms.

The largest discrepancies between modelled and observed average trip length are for home-based
tertiary education (HTE) and home-based recreation (HBR) - the modelled trip length being longer by
10.9 percent and 14.2 percent respectively.

The modelled average trip length for all other home based journey purposes is within 1.7 percent of
the observed.
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5.2 Sector to Sector Home-Based Person Trip Movements

Modelled and observed sector to sector home-based person trip movements, by journey purpose, are

contained in a series of tables in Appendix A (Tables A1 through A8), for the sector system shown in
Figure 2 and Figure 3.

13 NW2:

Figure 2 - 22 Sectors
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11:NE2
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Figure 3 - 22 Sectors (Inner Melbourne)

The sector table for all trip purposes combined is shown in Table 4 and Table 5 below.

When interpreting these tables at the individual cell level it should be appreciated that, as VISTAQ7 is
only a sample survey (approximately 0.5 percent of households included in the survey frame used for
model calibration), a cell reporting 20,000 person trips is based on the expansion of only
approximately 100 reported trips in VISTA.

A better appreciation of the level of correspondence between modelled and observed sector to sector
person movements is provided by the R? regression scatter-plots in Appendix B (Figures B1 through
B8). The scatter plots for all trips (all trip purposes) are also presented in Figure 4 and Figure 5 below,
which relate to intra-sector, and inter-sector movements respectively.

The performance of the model, in terms of replicating observed intra-sector and inter-sector
movements by purpose, is shown in the R? regression coefficients and slopes in Table 6 and Table 7
below. There is very high correlation between modelled and observed intra-sector travel demands (R?
=0.9952). Inter-sector flows are also highly correlated with an R? value of 0.9506.
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Table 5 - Sector to Sector Table, All Trip Purposes (PART 2)
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Figure 5 - Inter-Sector Movements - All Home Based Purposes
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HWW 0.9863 0.9283
HWB 0.9934 0.9500
HSE 0.9921 0.9802
HTE 0.8589 0.8135
HBS 0.9951 0.9251
HBR 0.9860 0.8976
HBO 0.9942 0.9348
All Purposes 0.9954 0.9252

Table 6 - Intra-Sector Person Movements - R2 Correlation

HWW 0.9478 0.9658
HWB 0.8748 0.9031
HSE 0.7060 0.7131
HTE 0.7963 1.0739
HBS 0.8907 1.2972
HBR 0.8107 1.0632
HBO 0.8525 1.2036
All Purposes 0.9506 1.1141

Table 7 - Inter-Sector Person Movements - R2 Correlation

Referring to Table 6 and Table 7, it is apparent that that the recalibrated Destination Choice model is
under-estimating intra-sector person travel overall by about 7.5 percent, and over-estimating inter-
sector travel by about 11.4 percent.

Referring to Table 7, the most significant contributor to the higher Zenith estimates of inter-sector
travel is home-based shopping (HBS). Shopping trips comprise 22 percent of all home based travel,
and the Zenith Destination Choice model estimate of inter-sector HBS travel is higher than VISTA by
about by 30 percent.

VLC believes that to resolve this discrepancy may require the home based shopping travel market to
split into two - grocery shopping and white goods/comparison shopping/other shopping. This will be
further explored at a later date.

Similarly, the home based secondary school model might be improved if further split into public
school and private school travel.
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5.3 Trip Length Frequency Validation

Table 8 shows a trip length frequency comparison between modelled and observed person movements
for all home based trip purposes combined.

Trip Length (km)
VISTAO7 Zenith
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Table 8 - Trip Length Frequency Distribution for Combined Home-Based Purposes

The trip length frequency distribution data presented in Table 8 is also shown in graphical form in
Figure 6 below.

It is evident that VISTAQ7 reported trips in the short 0-10 kilometre range are slightly higher than
Zenith's estimates, while Zenith's estimated trips in the mid-range (10-24 kilometres) are slightly
higher than VISTAQ7. This is consistent with the results of the previous section, which indicated that
the Zenith model is slightly under-estimating intra-sector movements (short in length), and over-
estimating inter-sector movements (medium - long in length).

The same data is presented in cumulative form in Table 9 and Figure 7.

By purpose trip length frequency distributions (and cumulative frequency distributions) can be found
in Appendices C and D.
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Figure 6 - Trip Length Frequency Distribution for Combined Home-based Trip Purposes

Trip Length (km)
VISTAO7 Zenith

9.2% 7.8%
32.5% 29.5%
49.0% 46.6%
60.0% 56.2%
68.3% 64.0%
74.1% 70.3%
78.6% 75.5%
82.5% 79.8%
85.6% 83.4%
87.9% 86.4%
89.9% 88.8%
91.7% 90.9%
93.3% 92.8%
95.1% 94.5%
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98.5% 98.4%
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Table 9 - Cumulative Trip Length Frequency for Combined Home-based Trip Purposes
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Figure 7 - Cumulative Trip Length Frequency for Combined Home-based Trip Purposes
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During final model calibration, it became apparent that the model was slightly lacking in demand to
the CBD. This deficit was most pronounced when inspecting loads on the CBD cordon.

To remedy this, we analysed modelled demands for commuter travel (Home Based Work) with respect
to Journey To Work (JTW) data, which is collected as part of the ABS Census.

Using JTW 2006, we calibrated a series of “skim adjustment factors", which alter the generalised cost
of travel from each SLA to the CBD for Home Based Work.

The vector of Home Based Work factors is illustrated in Figure 8 below.
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The model wide impact of the implementation of the HBW to the CBD skim adjustment factors can be

seen in Table 10.

Trip Type AM Peak
Total Person Trips 0.0%
Total Person Car Trips -0.3%
Total PT Trips +2.5%
HBW Trips +0.2%
HBW Trips to Melbourne LGA +6.3%
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Overall, there is a net increase in HBW trips to Melbourne (LGA) in both the peak (+6.3%) and across
the day (+5.5%), but the impacts on person car trips across the model are very small, less that 0.5% in
the AM peak and across the day.

The impact on the CBD rail cordon is presented in Table 11 and Figure 9 below. Zenith v1 refers to
“pre skim factoring”, and Zenith v2 refers to "post skim factoring".

Line Group |Count-2008 |Zenith-v1  |Zenith - w2

Morthern 35,150 36,857 38,803
Clifton Hill 17,019 14,739 15,393
Burnley 31,137 21,793 25,4472
Caulfield 36,741 25,907 35,434
TOTAL 120,047 99,326 115,172,

Table 11 - CBD Rail Cordon Loads by Line Group (AM Peak)
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Figure 9 - CBD Rail Cordon Loads by Line Group (AM Peak)

Consistent with an increase in HBW trips to the CBD, the CBD rail cordon loads have also increased in
the AM peak. The impact is greatest on the Burnley and Caulfield rail line groups.
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Appendix A - Sector to Sector Person Movement Tables (24-hour weekday)
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A1 - All Home Based Purposes
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A2 - Home Based Work - White Collar
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A3 - Home Based Work - Blue Collar

NE M NEZ (T3 N3
VISTA WISTA  Zenith Zenlth  WISTA  Zenith  WISTA  Zenith  WISTA  Zenith  WBTA  Zenlth  VISTA  Zenlth  VISTA  Zenith  WISTA  Zenhth

CBO a N a E E o E a E = o = e = = E = E - = o E
E1 5779 G004 | 15480 13471 | 4084 | 4508 EFT 337 068 3375 E355 3384 B [T [ o TA17 | 5155 ] 50 ] o
1126 | 1672 | 11777 10,138 | 26175 24718 | 2730 | 3,503 i 1300 | 2116 | 1731 676 [FT) 0 o 1418 2,284 110 B [ [

374 T 1832 3080 | 10430 11130 | 8364 7167 [0 738 [] 881 GH 538 0 13 1311 1281 [ (] o [

0 1544 4007 & 1260 [:] ] [] ” 4550 4823 1 056 1805 1 a - 538 | (1] ] 1 a 251 a o a []
i 7554 | 4368 | 2,171 | 4589 | 1270 1356 395 230 4725 | 4693 | 15817 | 15356 | G122 | B,562 0 ] 1372 | 2,358 62 136 o o
N2 1626 | 31a9E | L7i1 | 3138 208 734 o i7E 3408 | 3238 | 5790 G@i8 | 23114 31388 o 104 1557 3048 3E8 ETT o o
ME2 2237 | 183 | 3797 5169 2,180 4337 328 500 3780 1345 | 5331 4856 | 3545 3923 | @ 31 | e 5,726 1] 5 [ [
HW o 365 o 165 o &7 ] o 153 335 ] (1] 1958 1623 o E 28 152 3345 1738 o ]
N 53 T o 14 ) o o o [ 29 [} ] o 18 116 13 0 o o az 19374 19343
50 231 TEI o 330 o 54 o ] o 258 TI 136 o 58 o o o o o o o o
1556 Wl 4650 1765 i686 174 o 16E LT T L] .94 B0 66 | (1] o 1 -] L ] o Q o

41 23293 430 | 5379 G290 | 8950 2419 820 142 6500 | 3,056 458 2216 [1 788 0 1 454 558 [1] o 0 [
3 5141 30mr | 9276 | BO00 | B5i3 | 7887 918 a7 145 1,892 1017 | 1182 731 [TE] 4 o EiE (5] [ 3 o ]
SE3 1336 31561 | 1964 4553 | 4153 5394 o 81 B63 w2z | @ 748 | sAB0 | 34p | 747 © | @ 517 [ 5 o o
S 3779 1735 | 3257 | 1537 252 &7 T 50 57 3111 [ 1860 | 1477 2553 o 5 o FFL] [ 114 o T
e [ %88 [ 208 a a5 o ] [ 264 [] 148 166 240 0 o 0 & [} 11 0 o
1 5833 | G114 | ig47 | 23% o C (] a 3477 4619 | 4531 3377 | 8301 0636 o 13 o BE4 451 45 o 1]

2 2083 | 1146 & 513 T o o 1570 1156 | 3208 1538 | 150 3002 | @ e | @ 150 187 728 o o
a0 % o 53 o 2 o o o 50 i T o 43 a (3 a o o il o 40
[OURr T DN 43586 40223 | S9316 65298 | 65171 65544 | 14004 13790 | 378Sl 32,833 | 40687 S1TEE | 53088 55535 | @63 208 | 0,133 0946 | 4883 5760 | 19574 19403

; ET sl ETE] ] W3 firand Tola
WISTA VETA \ Zenth  WISTA il WISTA  Zenlth  VGTA  Zeaith VHTA fenth  VISTA  Zenith 5] Zenith WISTA Zenith
(=, 11 - - - - - - - - - - - - - - - - - - - - - - a o
£1 1,062 1617 [ FET] 3303 4405 1546 3E7 [ 410 [1] 1 100 20 [ 18 1,078 1511 [1] 1E [ 11 40535 40517
E2 1857 ELH 324 [ 5387 4318 7312 8,128 [] 1,581 [1] E] B4 529 a 153 1.0 [ 3z [ 11 61,149 63196
384 287 338 148 EIE 43 1,552 1922 1,158 N [1] [ 1585 122 a [ [ 183 [1] 33 [ [ 13231 29940
HO 50 a1 | 0 4 1506 B8 W ss [] FE ] o [ ] [ it ® 6w 00 o [ 15899 15847
N1 3716 1,180 o [ 1568 1558 5% 1,025 0 110 1] o 1089 1472 151 TE 4,479 5,555 1385 158 [} 1 54287 54791
N2 731 1353 [ 17 2,721 1,130 617 507 ] 71 [1] [ 3300 1318 a El 3,721 7,600 [1] 550 [ g 55574 55301
- - . . - - - - - - . . - - - - - - - . . . a o
NE a8s @Al | 2264 &8 o 1531 LAKD | LA45 35 EERE] [1] 739 ] a 15 1,754 Lem2 | O 50 [1] o | 33Es5 3373L |
W 1ETS tud [ 20 [ 154 [ 117 [ 0 [1] [ [ 637 [ 35 BEE 2,070 [1] 01 [ F] 8320 B9&0
W3 o o [ [ o a a [] [] 5 [1] [} [+ 21 a a a =0 [ 7 [} 1 19,743 19658
9L 530 [ [ 1026 =] [ 74 [1] o (1] [ [ [ET] a 14 254 185 [1] 1E [ [ 3,198 3174
1537 108 | HMET e 1560 2088 LTl 11366 1648 11 0 & ] pi=c] -] ] EL T L T ] o -] F.340  S1880
[:H] 3917 1055 458 16084 14194 | 7,796 2,129 [ EET [ [ =0 1,048 1,528 12 2172 1812 o [ [ 0 0376 S04
1555 1,036 1EED EEEE] 9417 11751 | 43913 9776 | 2082 E [1] 15 748 ES5 =] 5 [ L0797 [1] a1 [ [ #5184  @5461
5E3 O mas | iAlE 5479 im80  37s 27381 251BE | Ji0@1 20076 | ROTE 54T [+] 49 [2] T 1% 4T 0 &g [1] [+] 71178 73240
a - - . - - - - - - - - - - - - - - - - - - - n D
w1 ET 3 1,008 [ 55 1367 1771 00 733 [ 51 [ [ 17157 17042 642 [ 3,002 T 500 [ [ 7 43457 45365
= 510 FEE] [ [ 24 63 a 162 [] 10 [1] [ 1342 1311 | 38814 3731 248 [T%] EER 185 [ £ 41838 41940
5,581 1568 [ 64 1291 2374 o BEL 0 120 [ [ 13844 7370 2,140 351 23068 25214 | 17T LEEE =53 [E] P TR
w2 54K g1 | © 20 Cr o 1% [] i 0 o Bil9 | 28a0 O 0 | SM &9 | 1R &1 0 133 | 1333 25970
Wi o i o [ ] ] a 13 o E] £ o [i] 74 (311 181 ES BL o 7E 16518 16445 | 17206 17258
Geand Total 30533 31363 | 35378 40560 | 51510 S5RIEE | 1000MF  10007F | 27376 30352 | 310 3513 | 47,357 5753 | 44403 30376 | 58324 E376@ GOS0 ET01 | 1708l 16763 | JAS2E7  TE4GED

D:\BDK\docs\VLC\Zenith\Technical Notes\Victoria\Zenith Victoria - Technical Note 8 - Destination Choice.docx
24



Zenith Model of Victoria
Technical Note 8 - Destination Choice

A4 - Home Based Education - Secondary
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A5 - Home Based Education - Tertiary
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A6 - Home Based Shopping
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A7 - Home Based Recreation
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Appendix B - Scatter Plots of Sector to Sector Movements

B1 - All Home Based Purposes
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Figure B1 (a) - Intra-Sector Movements - All Home Based Purposes
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Figure Ba (b) - Inter-Sector Movements - All Home Based Purposes
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B2 - Home Based Work

TO000

- White Collar

y = 0.9283x
R? = 0.OBE3

0,000

30,000

40,000

Zenith

30,000

20,000

10,000

‘i

- 10,000

20,000 30,000 40,000 50,000 0,000
VISTAOT

70000

Figure B2 (a) - Intra-Sector Movements - Home Based Work (White Collar)
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Figure B2 (b) - Inter-Sector Movements - Home Based Work (Blue Collar)
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B3 - Home Based Work - Blue Collar
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Figure B3 (a) - Intra-Sector Movements - Home Based Work (Blue Collar)
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Figure B3 (b) - Inter-Sector Movements - Home Based Work (Blue Collar)
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B4 - Home Based Education - Secondary
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Figure B4 (a) - Intra-Sector Movements - Home Based Education (Secondary)
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Figure B4 (b) - Inter-Sector Movements - Home Based Education (Secondary)
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B5 - Home Based Education - Tertiary
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Figure Bs (a) - Intra-Sector Movements - Home Based Education (Tertiary)
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Figure Bs (b) - Inter-Sector Movements - Home Based Education (Tertiary)
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B6 - Home Based Shopping
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Figure B6 (a) - Intra-Sector Movements - Home Based Shopping
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Figure B6 (b) - Inter-Sector Movements - Home Based Shopping
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B7 - Home Based Recreation

120,000

¥ =0.8976x
R = 0,986

100,000

80,000

Zenith 60,000

40,000

20,000

20,000 40,000 60,000 20,000 100,000 120,000
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Figure By (b) - Inter-Sector Movements - Home Based Recreation
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B8 - Home Based Other
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Figure B8 (a) - Intra-Sector Movements - Home Based Other
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Figure B8 (b) - Inter-Sector Movements - Home Based Other
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Appendix C - Trip Length Frequency Distributions

C1 - All Home Based Purposes

Trip Length (km)
VISTADT Zenith

0 9.2% 7.8%
2 23.3% 21.8%
4q 16.5% 17.0%
b 11.0% 9.7%
8 B8.4% 7.8%
10 5.8% 6.3%
12 4.5% 5.3%
14 3.9% 4.3%
16 3.1% 3.6%
18 2.3% 3.0%
20 2.0% 2.4%
22 1.8% 2.1%
24 1.7% 1.9%
26 1.8% 1.6%
28 1.1% 1.3%
30 0.9% 1.0%
32 0.7% 0.8%
34 0.7% 0.7%
36 0.7% 0.6%
38 0.5% 0.5%
40 0.3% 0.4%
Grand Total 100.0% 100.0%

25% -

20%

15%

Trip

Frequency (%)

10%

5% 4

0%

0 2 4 6 & 10 12 14 16 18 20 22 24 26 28 30 32 34 356 3383 40
Trip Length (km)
B VISTAOF o Zenith
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C2 - Home Based Work - White Collar

Trip Length (km)
VISTAOT7 Zenith

0 1.7% 1.3%
2 8.7% 8.9%
4q 9.3% 10.4%
b 10.5% 9.1%
8 10.8% 9.7%
10 9.0% 8.6%
12 7.2% 1.7%
14 6.4% 6. 7%
16 6.4% 5.8%
18 4.5% 5.2%
20 4.0% 4.1%
22 3.7% 3.9%
24 3.8% 3.6%
26 3.7% 3.1%
28 2.3% 2.8%
30 1.8% 2.1%
32 1.5% 1.8%
34 1.2% 1.7%
36 1.6% 1.4%
38 1.3% 1.2%
40 1.0% 1.0%
Grand Total 100.0% 100.0%

12% -

10% -

8‘% 4

Trip

Frequency (%) ©©

%

% -

0%

0 2 4 6 & 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Trip Length (km)
B VISTAO? ® Zenith
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C3 - Home Based Work - Blue Collar

Trip Length (km)
VISTAOT7 Zenith

0 2.4% 2.4%
2 6.2% 7.1%
4q 9.7% B8.7%
b 8.3% 7.9%
8 9.1% 8.6%
10 8.9% 7.8%
12 8.3% 7.6%
14 5.3% 6. 7%
16 6.2% 5.9%
18 4.9% 5.3%
20 4.6% 4.9%
22 4.8% 4.5%
24 3.8% 4.1%
26 4.3% 3.8%
28 2.6% 3.3%
30 2.3% 2.7%
32 2.2% 2.3%
34 2.4% 2.0%
36 1.8% 1.8%
38 1.4% 1.4%
40 0.8% 1.2%
Grand Total 100.0% 100.0%
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8‘% 4

Trip
Frequeney (%)
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0 2 4 6 & 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
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C4 - Home Based Education - Secondary

Trip Length (km)
VISTAOY Zenith

0 5.1% 4.8%
2 25.8% 29.2%
4 158.9% 158.8%
b 16.1% 12.0%
a B8.5% 7.8%
10 5.4% 6.2%
12 5.1% 4.9%
14 3.8% 3.7%
16 1.9% 2.4%
13 1.5% 1.9%
20 2.2% 1.6%
22 1.1% 1.5%
24 1.2% 1.4%
26 0.7% 1.0%
28 0.3% 0.8%
30 1.0% 0.5%
32 0.3% 0.4%
34 0.3% 0.4%
36 0.3% 0.4%
38 0.3% 0.2%
40 0.1% 0.2%
Grand Total 100.0% 100.0%
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25%

20% 4

Trip
uen

Frequency (%) 1s5
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C5 - Home Based Education - Tertiary

Trip Length (km)
VISTAOY Zenith

0 3.2% 2.1%
2 B.B% 5.7%
4 6.1% B8.5%
b B.4% 9.3%
a 12.8% 9.0%
10 7.4% 9.6%
12 7.3% B8.2%
14 11.3% 7.7%
16 b.6% 7.6%
13 3.6% 4.7%
20 2.7% 3.5%
22 3.0% 4.1%
24 3.6% 3.4%
26 2.9% 2.5%
28 2.0% 2.6%
30 3.2% 2.8%
32 1.4% 2.3%
34 1.3% 2.0%
36 1.6% 2.0%
38 2.2% 1.4%
40 0.6% 0.9%
Grand Total 100.0% 100.0%

14% -

12%

10% -

g% -

Trip
uen

Frequency (%) ex |

4% -

2'% 4

0%
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Trip Length (km)
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C6 - Home Based Shopping

Trip Length (km)
VISTAOY Zenith

0 14.0% 11.0%
2 34.0% 36.0%
4 19.0% 15.0%
b 10.5% 9.5%
a 7.2% 7.6%
10 3.8% 5.1%
12 2.7% 3.9%
14 2.3% 2.9%
16 1.5% 2.2%
13 1.1% 1.6%
20 0.8% 1.2%
22 0.6% 0.9%
24 0.3% 0.8%
26 0.6% 0.7%
28 0.4% 0.4%
30 0.3% 0.3%
32 0.2% 0.2%
34 0.2% 0.2%
36 0.3% 0.2%
38 0.2% 0.1%
40 0.0% 0.1%
Grand Total 100.0% 100.0%
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30%

25%

Trip

20%
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C6 - Home Based Recreation

Trip Length (km)
VISTAOT7 Zenith

0 12.1% 13.4%
2 22.3% 23.3%
4q 18.7% 10.7%
b 11.1% 8.3%
8 B8.5% 7.1%
10 5.4% 6.2%
12 3.9% 5.3%
14 3.9% 4.5%
16 3.0% 3.8%
18 1.8% 3.3%
20 1.6% 2.7%
22 1.9% 2.3%
24 1.0% 2.0%
26 1.5% 1.7%
28 0.9% 1.3%
30 0.6% 1.1%
32 0.3% 0.8%
34 0.7% 0.7%
36 0.3% 0.6%
38 0.2% 0.5%
40 0.2% 0.3%
Grand Total 100.0% 100.0%

25% -

20%

15%

Trip

Frequeney (%)

10%

5% 4

0%

0 2 4 6 & 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Trip Length (km)
B VISTAO? ® Zenith
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C6 - Home Based Other

Trip Length (km)
VISTAOY Zenith
0 12.2% B8.9%
2 32.3% 22.7%
4 20.9% 31.2%
b 11.9% 11.3%
a 6.7% 6.5%
10 4.3% 4.9%
12 2.9% 3.6%
14 2.3% 2.6%
16 1.0% 2.0%
13 1.1% 1.6%
20 0.7% 1.2%
22 0.5% 0.9%
24 0.8% 0.8%
26 0.8% 0.6%
28 0.4% 0.4%
30 0.2% 0.3%
32 0.4% 0.2%
34 0.2% 0.1%
36 0.2% 0.1%
38 0.1% 0.1%
40 0.1% 0.1%
Grand Total 100.0% 100.0%
35% -
30%
25%
20% 4
Trip
uen
Frequency (%) 15%
10% -
5%
0 2 4 6 & 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Trip Length (km)
B VISTAOT W Zenith
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Appendix D = Cumulative Trip Length Frequency Distributions
D1 - All Home Based Purposes

Trip Length (km)
VISTAO7 Zenith

9.2% 7.8%
32.5% 29.5%
49.0% 46.6%
60.0% 56.2%
68.3% 64.0%
74.1% 70.3%
78.6% 75.5%
82.5% 79.8%
85.6% 83.4%
87.9% 86.4%
89.9% 88.8%
91.7% 90.9%
93.3% 92.8%
95.1% 94.5%
96.2% 95.8%
97.0% 96.8%
97.8% 97.7%
98.5% 98.4%
99.1% 99.1%
99.7% 99.6%

100.0%  100.0%

BEEELERNENEEEERBE® AN

100% -
90% -
80% -
T0%

Cumulative 0%

Frequency (%)
40%
0%
20%

10%

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 383 40
Trip Length (km)

uVISTAD7 = Zenith
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D2 - Home Based Work - White Collar

Trip Length (km)
VISTAODY Zenith
0 1.7% 1.3%
2 10.3% 10.2%
4 19.6% 20.5%
b 30.0% 29.7%
a 40.9% 39.3%
10 49.9% A8.0%
12 57.0% 55.7%
14 63.4% 62.3%
16 69.8% 68.2%
13 74.3% 73.4%
20 78.3% 77.4%
22 B1.9% 81.4%
24 B85.7% 85.0%
26 89.4% 88.1%
28 91.7% 90.9%
30 93.5% 93.0%
32 95.0% 94,3%
34 96.2% 96.4%
36 97.8% 97.8%
38 99.0% 99.0%
40 100.0% 100.0%
100%
90%
80%
0%
60%
Cumulative
50%
Frequency (%)
40%
0%
20%
10%
0%
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Trip Length (km)
mVISTAOF = Zenith
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D3 - Home Based Work - Blue Collar

Trip Length (km)
VISTAOY Zenith
0 2.4% 2.4%
2 B.5% 9.5%
4 18.2% 18.2%
b 26.5% 26.1%
a 35.6% 34.8%
10 44.5% 42.5%
12 52.8% 50.2%
14 58.0% 56.9%
16 64.2% 62.8%
13 69.1% 68.1%
20 73.7% 73.0%
22 78.4% 77.5%
24 82.3% 81.5%
26 B86.6% B85.3%
28 89.2% B88.6%
30 91.5% 91.3%
32 93.7% 93.6%
34 96.1% 95.6%
36 97.8% 97.4%
38 99.2% 98.8%
40 100.0% 100.0%
100%
90%
80%
0%
60%
Cumulative
50%
Frequency (%)
40%
0%
20%
10%
0%
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Trip Length (km)
mVISTAOF = Zenith
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D4 - Home Based Education - Secondary

Trip Length (km)
VISTAOY Zenith
0 5.1% 4.8%
2 20.9% 34.0%
4 49.9% 52.8%
b 66.0% 64.8%
a 74.5% 72.6%
10 79.9% 78.8%
12 B85.0% 83.7%
14 BB.B% B87.3%
16 90.7% 89.7%
13 92.2% 91.7%
20 94.4% 93.2%
22 95.5% 94.7%
24 96.8% 968.1%
26 97.5% 97.0%
28 97.7% 97.9%
30 98.7% 98.4%
32 99.0% 98.8%
34 99.3% 99.2%
36 99.6% 99.5%
38 99.9% 99.8%
40 100.0% 100.0%
100%
90%
80%
0%
60%
Cumulative
50%
Frequency (%)
40%
0%
20%
10%
0%
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Trip Length (km)
mVISTAOF = Zenith
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D5 - Home Based Education - Tertiary

Trip Length (km)
VISTAOY Zenith
0 3.2% 2.1%
2 12.0% 7.8%
4 18.2% 16.3%
b 26.5% 25.6%
a 39.3% 34.7%
10 46.8% 44.3%
12 54.1% 52.6%
14 65.4% 60.2%
16 71.9% 67.9%
13 75.5% 72.6%
20 78.2% 76.1%
22 B1.2% B80.2%
24 B84.8% 83.6%
26 B7. 7% B86.0%
28 89.7% B88.6%
30 92.9% 91.4%
32 94,3% 93.7%
34 95.6% 95.7%
36 97.2% 97.7%
38 99.4% 99.1%
40 100.0% 100.0%
100%
90%
80%
0%
60%
Cumulative
50%
Frequency (%)
40%
0%
20%
10%
0%
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Trip Length (km)
mVISTAOF = Zenith
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D6 - Home Based Shopping

Trip Length (km)
VISTAOY Zenith
0 14.0% 11.0%
2 48.0% a47.0%
4 67.0% 62.0%
b T7.6% 71.5%
a B4.7% 79.0%
10 BB.5% BA.2%
12 91.2% B88.1%
14 93.5% 91.0%
16 95.0% 93.3%
13 96.1% 94.9%
20 96.9% 968.1%
22 97.5% 97.1%
24 97.8% 97.8%
26 98.4% 98.5%
28 98.8% 99.0%
30 99.1% 99.3%
32 99.3% 99.5%
34 99.6% 99.7%
36 99.8% 99.8%
38 100.0% 99.9%
40 100.0% 100.0%
100%
90%
80%
0%
60%
Cumulative
50%
Frequency (%)
40%
0%
20%
10%
0%
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Trip Length (km)
mVISTAOT = Zenith
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D7 - Home Based Recreation

Trip Length (km)
VISTAOY Zenith
0 12.1% 13.4%
2 34.4% 36.7%
4q 53.1% 47.4%
b 64.2% 55.7%
a 72.8% 62.8%
10 78.2% 69.1%
12 82.1% 74.4%
14 B86.0% 78.9%
16 89.0% B2.7%
13 90.7% B86.0%
20 92.4% B88.6%
22 94.3% 90.9%
24 95.3% 93.0%
26 96.8% 94.7%
28 97.7% 96.0%
30 98.3% 97.1%
32 93.6% 97.9%
34 99.3% 98.6%
36 99.6% 99.2%
38 99.8% 99.7%
40 100.0% 100.0%
100%
90%
80%
0%
60%
Cumulative
50%
Frequency (%)
40%
0%
20%
10%
0%
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Trip Length (km)
mVISTAOT = Zenith
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D8 - Home Based Other

Trip Length (km)
VISTAOY Zenith
0 12.2% B8.9%
2 44.6% 31.6%
4 65.5% 62.7%
b T7.4% 74.1%
a 84.1% B80.6%
10 BB.4% B5.4%
12 91.3% B89.0%
14 93.5% 91.7%
16 94.6% 93.7%
13 95.7% 95.3%
20 96.4% 96.4%
22 96.9% 97.4%
24 97.7% 98.1%
26 98.5% 98.7%
28 98.8% 99.1%
30 99.0% 99.4%
32 99.4% 99.6%
34 99.6% 99.7%
36 99.8% 99.8%
38 99.9% 99.9%
40 100.0% 100.0%
100%
90%
80%
T0%
60%
Cumulative
50%
Frequency (%)
40%
0%
20%
10%
0%
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Trip Length (km)
mVISTAOT = Zenith
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