Australasian Transport Research Forum 2015 Proceedings
30 September - 2 October 2015, Sydney, Australia
Publication website: http://www.atrf.info/papers/index.aspx

Insights from the Sydney Commercial Vehicle Video Study

Shaun Tabone!, Qingjian Jiang?
2| evel 2, 18 Lee St, Chippendale NSW 2008

Email for correspondence: shaun.tabone@transport.nsw.gov.au

Abstract

Historically, there has been little information available that documents the road freight task by
vehicle type and purpose. Existing data sources are either too focused or else too coarse in
their geographic coverage, do not describe vehicle type or purpose, possessed by private
industry and unavailable for general use, or else are now quite dated.

During 2014, a large, comprehensive dataset describing the Sydney metropolitan road freight
fleet in context with the passenger task was collected using high quality image capture
across a 24-hour period and detailed analysis of the collected images. The dataset allows for
a detailed understanding of the current road freight task, by location, by time of day and by
purpose to be developed.

The data was collected in a manner that allowed it to be combined with a similar dataset
collected for Melbourne. This super-set of data now allows for similarities and comparisons
between the road freight task in Sydney and Melbourne to be made.

Combined the data provides evidence to confirm understandings, and refute myths about
freight traffic and its interaction with passenger traffic. This paper will discuss details
regarding the study methodology, and highlight key findings from the analysis including
examination of the actual impact of freight vehicles on congestion. Key questions to be
examined include: are trucks truly choking the road network, delaying commuters from
getting to work or home on time, and exactly how many trucks are out there?

1. Introduction

An efficient road freight network is essential to the NSW economy. Freight is of particular
importance in the Australian context given the geographic size of the country and the
dispersed nature of population and major industry production centres. Yet there is only
limited information describing the road freight task. Of the existing data sources there are
inherent weaknesses that cannot be easily overcome.

1.1 National Freight Movements Survey

The Australian Bureau of Statistics published the Freight Movements Survey (FMS) in 2002.
The FMS documents the movement of freight by commodity in tonne-kilometre, by mode and
by state. Key issues with the data include:

1 Whilst the data is disaggregated into a number of commaodity groupings, there is no
means for reorganisation of the commodity groups,

1 The use of tonne-kilometres as the unit of measurement make understanding the size
of the task reliant on assumptions or secondary sources of information regarding
average distance travelled and vice versa,

i The dataset is only presented at regional (Statistical Subdivision) level at its most
disaggregate, thus providing no detailed information on the geographical context of
the freight task,

1 The survey does not provide detail on the vehicle type and configurations used in the
transportation of freight, and

1 The underlying survey work was undertaken between 2000 and 2001, making the
dataset now quite dated. Although, it is noted that the results of a new survey are due
this year.



1.2 Weigh in Motion Data

Weigh-in-motion (WIM) data has been shown to be able to provide useful insight regarding
the quantification of heavy commercial vehicles by location, for selected vehicle types and
gross tonnage. However, it is difficult to site WIM equipment in metropolitan areas and hence
sites with high rather than representative heavy commercial vehicle (HCV) volumes are
targeted, limiting the use of WIM data in explaining the urban road freight task. Further, data
from WIM technology can become unreliable over time unless sensors are regularly
monitored and re-calibrated. Finally, WIM data provides no insight into trip purpose
(transporting freight or to provide a service) nor to the commodity type being transported in
the case of freight trips.

1.2 Traditional Traffic Surveys

More traditional traffic surveys provide information on vehicle type used, with many such
surveys classifying vehicles using the Austroads vehicle classification system. However,
whilst these surveys can provide more contemporaneous data on traffic volumes, they have
the following limitations:

1 They provide no information regarding the use of the vehicle (transporting freight or to

provide a service),

They provide no information regarding the commaodity being carried on the vehicle,

To reduce costs they are typically limited to a 13-hour daytime or 4-hour peak time

period, particularly troublesome given freight vehicles tends to avoid travel during

peak periods, and

1 Such surveys are typically conducted for one-off studies or projects, with data
ownership usually retained by the organisation undertaking the study or project.
Gaining knowledge of and access to such datasets can potentially require formal
negotiation and agreement between parties.

1
1

1.3 The Sydney Commercial Vehicle Video Study

To improve the performance of the network and create a better understanding of how it is
being utilised, the first quantification of the Sydney metropolitan road freight task was
undertaken during 2014:

1 By vehicle and commodity
1 In context of the passenger task (car, bus and taxi)

Combined, the dataset would provide a comprehensive understanding of task diversity, by
geographic location and time of day. This would in turn provide evidence to confirm
understanding and refute common misconceptions regarding the freight task, as well as
enable the analysis required to target investment to improve urban freight productivity.

2. Data Collection

Data for the study was acquired using normal and infra-red video of vehicles passing
selected sites on major roads within Sydney. Video was recorded of both directions of travel
for a 24 hour period (midnight to midnight). This video was then examined for three one-hour
periods across the day, and still-images of the first 100 HCVs to pass were captured and
stored. This limit of 100 images was implemented to control costs.

The images were then individually assessed in order to determine specific vehicle type, and
establish a likely commodity carried either through direct observation of the load itself, or
through deduction based on image context, for example branding on the vehicle. Observed
vehicle numbers were then scaled up in order to expand the 100 HCVs observed to the full
one-hour period being analysed. The timing and labelling of these periods are as follows:
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1 AM-Peak (7:30am-8:30am));
1 Day Off-Peak (11:30am-12:30pm); and
1 PM-Peak (4:00pm-5:00pm).

This process broadly matches that used in a similar study undertaken in Melbourne, and thus
permit a super-set of data to be analysed for similarities and comparisons between the two
cities.

The remainder of this section details the data collection process undertaken for the Sydney
study.

2.1 Choice of Location
The sites chosen for the survey were selected based on a range of criteria:

1 The road was a major arterial route or motorway within Sydney, with high traffic
volumes

1 The road served as a primary corridor for freight vehicles accessing nearby
commercial / industrial centres

1  The specific site was along a NSW Roads and Maritime Services screenline where
no information on heavy vehicle flows was previously available, allowing for the data
to also be used for the dual purpose of strategic traffic model calibration/validation

1  The survey company undertaking the fieldwork (the field team) could safely and
readily set-up, monitor, service and finally remove field equipment (with the aid of
traffic management as needed)

To fit budgetary and timing constraints, 40 sites were selected for the survey based on the
above criteria. Figure 1 shows the position of these sites across Sydney. Of the 40 sites,
fourteen were on motorways, with the remainder on arterial roads. A full list of site locations
appears as Appendix A.

2.2 Pilot Survey

A pilot survey was undertaken prior to the main survey. The site selected for the pilot study
was Pennant Hills Road as the field team had access to the survey site without a need for
traffic management.

The pilot highlighted key issues which proved invaluable during the main survey:

1  Confirmed that existing equipment held by the field team was of sufficient quality to
undertake the survey with image quality at night sufficient to complete the image
capture and analysis

1  Confirmed practical battery life of field equipment such that the field team had no
issues recording a full 24 hours of video for all sites during the main survey

Camera angle relative to the sun needed to be correctly accounted for across the
entire day to ensure glare and / or shadow did not impair image capture at any point

The pilot also raised the issue of data storage and transfer. The use of multiple cameras to
provide complete coverage of vehicles indeterminate of angle of sun or size of vehicle,
combined with the 24 hour duration of the survey generated large file sizes not easily
transferred (by email).



Figure 1: Surveyed Sites
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2.3 Main Survey and Image Capture

Due to equipment limitation, the main survey was staggered over the course of several
weeks during May and June 2014 (2-3 sites surveyed per day). Surveys were further
confined to a Tuesday, Wednesday or Thursday to avoid interference from weekend travel
patterns that can typically impact Monday mornings and Friday evenings.

The approximately 24,000 images collected (40 sites x 2 directions x 3 one-hour periods x
100 images) were then individually assessed to extract vehicle class and subclass, vehicle
type, industry type, commaodity transported (or service undertaken) and the business name.
Figure 2 and the associated Table 1 below show an example image collected from the
survey and the data extracted from the image.
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Figure 2: Example Image capture Table 1: Example Data Extraction from
captured images

1. Class HCV

2. Subclass Rigid

3. Industry type Freight

4. Vehicle type Cement mixer

5. Commodity Building materials 1
Cement

6. Business name Boral

During the HCV image assessment process, daily validation checks were undertaken to
ensure that images were being assessed and data extracted accurately, and in a consistent

manner . Exampl es of commodity categories used i
recyclingd, 6Food and bever agred 6 0 FuweMa na h d ¢ tou rhee
Examples of services include: 6Constructiono, 0
6Home serviceso, OHi re equi pnFemhbredity, adull dist dd Co mmu n

categories for the various levels of data extracted cannot be included.

The data extracted were then combined and finally compiled into a single database for
analysis.

2.3.1 Methodological Limitations

Determination of commodity transported or service provided was based solely on the image
captured. This raises the issue that it is impossible to determine the number of laden versus
unladen trips. For example, from the image above in Figure 2 it is impossible to know
whether the truck actually was transporting cement to a site, or whether it was instead
returning to a batching plant, or bound for another destination entirely. Such information
could only be determined through some other means such as determining the weight of the
passing vehicle.

Further, in some cases it was impossible to ascertain the commodity being transported. Box

trucks and curtainsiders, where no business markings were observed that could provide

further information, were grouped into 6 Commodi ty i pmakhewnsed gener al
whil st Container trucks were igroanum@medeirntfao eéd @himrao

Finally, due to the style of the survey, combined with the allocation of equipment during
fieldwork with sites in similar geographic areas typically surveyed on the same day, it is
possible that some amount of double counting may have taken place, with a single HCV
being recorded at multiple sites.

The limitations noted above should be kept in mind with regards to the summary analysis
presented in the remainder of this paper.

3. Data Analysis

The database was queried in order to examine a number of issues. Key findings from this
analysis are discussed in the remainder of this section.



3.1Vehicle Class

The survey observed a total of 3,130,422 vehicles across all 40 sites, for the 24 hours each
site was surveyed. Figure 3 shows that a total of 2,259,000 (72%) vehicles were identified as
private cars, with the remaining 871,422 (28%) as commercial vehicles. Of the latter, the vast
majority were determined to being either a light commercial vehicle (LCV) or heavy
commercial vehicle. For the study, HCVs were defined as any vehicle of Austroads
classification greater than 4, whilst other vehicles which were observed to have business
markings were categorised as LCVs.

1 481,685 LCVs
1 271,502 HCVs

Figure 3: All vehicles by class
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3.1.1 Vehicle Class by location

Vehicle class changed significantly depending upon location. However, it is infeasible to
provide details and appropriate commentary for all forty sites surveyed in this paper. Instead,
for illustrative purposes, three sites have been chosen representing areas of potential
interest, and detailed analysis summarised throughout the remainder of this paper. The three
sites selected are:

1 M4 Motorway, Eastern Creek i the spine of the Sydney road network,
1  George Street, Haymarket i a gateway to the Sydney CBD, and
1 Foreshore Road, Botany i near to Port Botany.

Figure 4 shows the vehicle class breakdown for all motorways and all arterials. The Figure
shows that LCV and HCV proportions are generally higher on motorways. This could imply
that HCVs are making efficient use of the motorway network to complete their journey, with
the motorways generally providing a faster journey compared to the arterial road network.
Alternatively, it could simply recognise that some HCVs operate with access limitations on
local roads.

The Figure also shows that there is a great deal of variability across Sydney. In line with
expectations:

1 the M4 Motorway follows the broad motorway trend, whilst
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1  George Street was observed to have only a very low proportion of HCVs (3%) due to
the constrained road network limiting the size of vehicle that can access the CBD,
and

1  Foreshore Road had a much higher volume (26%) due in part to Port Botany related
trips.

Taxi and Bus proportions were observed to be quite high (24%) on George Street,
whilst the other two sites had very low proportions (less than 1%).

Figure 4: All vehicles by class and by location
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3.2 Daily Profile

Figure 5 and Figure 6 show the aggregated daily profile for all motorways and all arterial
roads surveyed. The Figures show that across the sites surveyed the AM peak for cars is
observed to be around 8:00am and the PM peak around 5:30pm. An aft ernoon
is observed on the shoulder of the PM peak. The timing of the peaks is consistent for both
motorways and arterial roads, although motorways carried, on average, more traffic.

Both peaks for LCVs are observed to occur earlier, around 6:30am in the morning, and
around 3:30pm in the afternoon. This is consistent with expectation with most service travel
usually starting / finishing earlier to avoid congested times of travel.

For clarity, Figure 7 shows the daily profile for heavy commercial vehicles only. The AM
Peak is seen to match that for LCVs, that is, approximately 6:30am. Interestingly, there is an
observed dip in HCVs between 6:30am and 9:30am as HCVs attempt to avoid congested AM
peak conditions on the road instead frequently using the time to load/unload. The Figure also
shows that after the Car AM peak, HCV volumes increase to the daily peak at around midday
before falling away. No PM peak is observed for HCVs.

6scho



Figure 5: Daily profile, All vehicles - Motorways
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Figure 6: Daily profile, All vehicles i Arterial Roads
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Figure 7: Daily profile, Heavy Commercial Vehicles
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3.3 Heavy Commercial Vehicle Breakdown

Heavy commercial vehicles were further categorised by explicit vehicle type. Figure 8 shows
the breakdown of heavy commercial vehicles, by vehicle type, Sydney wide. The figure
shows that the top five vehicle types make up more than 70% of all observed heavy
commercial vehicles. Further, assuming a common loaded vs unloaded ratio for surveyed,
almost 40% of all freight in Sydney is delivered in box trucks and curtainsiders, whilst
containerised freight comprises only 7% overall (note Skell trailers comprise only 1% and
have been included in Other types).

Figure 8: Heavy Commercial Vehicle type breakdown, Sydney wide
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3.3.1 Heavy Commercial Vehicle Class by Location

Figure 9, Figure 10 and Figure 11 show the breakdown for the three selected sites and
demonstrate that there is considerable variation in vehicle type across Sydney.

Figure 9: Heavy Commercial Vehicle type breakdown, M4 Motorway, Eastern Creek
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The M4 Motorway was observed to have a much higher number of truck and trailers (21%)
and curtainsiders (26%) than the average, likely a result of the generally more open nature of
the road network more easily catering for larger style vehicles, whilst George Street had
almost no truck and trailers (4%), nor container trucks (1%). Instead, a very high proportion



of box trucks (44%) and tray trucks (17%) were observed, more than twice that of the
average. Given the constricted road network, this is not entirely unexpected.

Figure 10: Heavy Commercial Vehicle type breakdown, George Street, Haymarket
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Also matching expectation, Foreshore Road was observed to have very high proportion of
container trucks (37%), as wel |l as trucks
trailers (container trucks with no container) were recorded.

Figure 11: Heavy Commercial Vehicle type breakdown, Foreshore Road, Botany
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3.4 Industry Breakdown for HCVs

Heavy commercial vehicles were also categorised by the industry in which they were used:
to transport Freight, to provide a Service, or else Unknown. Figure 12 shows the split
between Freight trips (HCVs carrying goods) compared with Service trips (HCVs identified as
hire equipment, removalists, trades etc). Nearly 90% of all heavy commercial vehicles
observed were used to transport freight. Only 1% could not be identified as either moving
freight or providing a service, demonstrating the strength of the survey methodology used.
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