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1 INTRODUCTION 
 
The impacts of Intelligent Transport Systems (ITS) on network performance can be evaluated 
either in field studies or using traffic simulation. Field studies are generally expensive to 
complete and they don�t offer any flexibility in investigating alternative scenarios. The use of 
computer modelling, and microscopic traffic simulation in particular, offers a better and more 
cost-effective approach, in which the modeller can vary the input conditions and measure 
their impacts on network performance.  
 
This paper presents results from a simulation approach developed to evaluate the impacts of 
Incident Management (IM) programs. These programs are aimed at reducing the impacts of 
incidents, which account for 50-60 percent of total delays on US freeways (Lindley, 1987), by 
using automated incident detection techniques (e.g. Dia and Rose, 1997); verifying and 
classifying the nature of incident; notifying emergency services; clearing the incident and 
restoring traffic conditions in the shortest possible time. It is clear that the benefits of these 
programs will depend on the extent of existing congestion in the road network, and will also 
vary according to the severity of the incident, its duration, and the time of day during which 
the incident occurs.  
 
In addition to the safety benefits of Incident Management programs (through reducing the risk 
of secondary accidents), these programs also impact average travel times, speeds and 
environmental emissions throughout the network. These impacts can be determined by 
simulating incidents and varying their location, duration, and severity, and comparing the 
resulting network performance against a non-incident base scenario. At the heart of this 
approach is a traffic simulation model and compatible environmental emissions model. The 
traffic simulation model can predict changes in the behaviour of individual drivers in a road 
network in response to a set of scenarios and provide output for analysis. Environmental 
emissions models can also be linked to the traffic simulation model and used to estimate total 
fuel consumption at the vehicular, road link, or network wide levels. 
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The work reported in this paper is part of an ongoing research project aimed at demonstrating 
the feasibility of using a traffic simulation approach to assess the short-term impacts of ITS 
deployment. Two key ITS technologies, Incident Management and VMS route guidance, will 
be used to demonstrate the approach. To achieve this, a traffic simulation model was 
calibrated and validated for a travel commuting corridor in Brisbane, Australia. A series of 
simulation experiments were conducted using this model to assess the impacts of incidents on 
traffic performance, fuel consumption and environmental emissions.  
 
 

2 METHODOLOGY  
 
This section describes the model development process and discusses calibration and 
validation results. 
 
2.1 Modelling Tools 
Microscopic traffic simulation is a modelling paradigm that tracks the trajectory of individual 
vehicles on the road network. Each driver/vehicle unit (DVU) is assigned a set of physical and 
behavioural properties, which determine the motion of the vehicle. Microscopic simulation 
models are generally capable of modelling a variety of ITS-related features such as vehicle 
detectors, adaptive traffic control, coordinated traffic signals, ramp metering, static and 
dynamic route guidance, incident management, probe vehicles, dynamic message signs, and 
adaptive cruise control (Algers et al, 1997). The popularity of simulation as a traffic 
modelling approach has grown during the last decade primarily due to the rapid increase in 
computer processing power that makes such a computationally intensive approach feasible. 
 
2.2 Study Area 
Milton Road and Coronation Drive (Figure 1) are two major arterials linking Brisbane�s CBD 
to the inner western suburbs. Both roads are congested during the morning and evening peak 
hours. At the time of conducting this study, some construction work was also underway on 
Coronation Drive. The study area, shown in Figure 1, covers approximately eight square 
kilometres and comprises 98 un-signalised and 27 signalised intersections. 
 
2.3 Data Collection 
The data for model development was obtained from a number of sources, as described below. 
 
2.3.1 Supply-Side Data. The supply-side data needed for this project was extracted from the 
Brisbane Integrated Map of Assets and Property (BIMAP) system, developed and maintained 
by the Brisbane City Council (BCC). Three drawing layers were extracted for the study area. 
The first layer comprised most of the network infrastructure, including traffic signs and 
signals, parking meters, pavement marking, kerbs and channels. The second layer included 
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one metre contour lines referenced to the Australian Height Datum (AHD) at mean sea level, 
showing landforms and gradients. Road system elements, nodes and links, were positioned 
and scaled using these layers. 
 

 

Figure 1 � Schematic of Study Area 

 

2.3.2 Demand-Side Data. The BCC also maintains an extensive strategic model of central 
Brisbane and surrounding regions. The Brisbane Strategic Transport Model (BSTM) was 
developed as a planning tool using the widely used modelling software tool EMME/2. The 
base model was calibrated and validated with 1996 data and represents the most up-to-date 
strategic model of Brisbane City and surrounding areas. This model was used to obtain an 
initial O-D matrix for model development.  
 
2.4 Calibration 
The calibration of simulation models is daunting process, requiring an iterative approach to 
arrive at an acceptable model that replicates, to an acceptable degree, field traffic conditions. 
The paper will discuss, in detail, the techniques used to refine the O-D matrices that were 
extracted from EMME/2, and describe the experience with varying the different microscopic 
traffic simulation (e.g. headway, gaps) and driver behaviour parameters and their impacts on 
results.  
 
2.5 Validation 
A comparison between the observed and modelled travel times, for both the inbound and 
outbound directions during the morning peak hours, was conducted. The results, presented in 
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Table 1, show a good agreement between observed and modelled travel times along Milton 
Road. The large errors reported for Coronation Drive, however, are attributed to the 
construction work, which impacted the observed travel times. Further work is needed to 
further validate these results for Coronation Drive. 
 

Table 1 � Travel Time Validation Results 

Road Section 
Observed Travel 

Time 
(seconds) 

Modelled Travel 
Time 

(seconds) 

Error 

Milton Road- Inbound 259 285 10.0% 
Milton Road- Outbound 322 305 -5.3% 
Coronation Drive- Inbound 559 366 -34.5% 
Coronation Drive- Outbound 331 395 19.3% 

 
 
3 RESULTS 
 
The calibrated and validated model was then used to simulate incidents and measure their 
impacts on network performance. Selected network-wide measures of effectiveness, including 
average speed, travel time, and queued time, were collected as shown in Table 2. 
Comprehensive and more detailed results will be reported in the paper. The results in Table 2 
suggest that there was no difference between an incident occurring in the slow or fast lane, 
and that there was a reduction of average network speed; an increase in travel time; and times 
spent in queue, per vehicle, with increasing incident duration.  

Table 2 � Network Traffic Performance Measures 

 Speed 
 

Travel Time 
 

Queued Time 
 

 
 
Scenario 

Speed 
Value  

 
 

(km/h) 

Percent 
Change 

 
 

(%) 

Travel 
 Time 
Value 

 
(seconds)

Percent 
Change 

 
 

(%) 

Queued 
Time 
Value 

 
(seconds) 

Percent 
Change 

 
 

(%) 
Base Scenario (non-
incident) 
 

31 0.0 224 0.0 5.1 0.0 

15-Minute Incident       
Slow lane 29 -6.5 235 4.9 6.3 23.5 
Fast lane 29 -6.5 236 5.4 6.9 35.3 

Dual lane 18 -41.9 290  29.5 29.9 486.3 
 
30-Minute Incident 

      

Slow lane 25 -19.4 247  10.3 11.5 125.5 
Fast lane 26 -16.1 241 7.6 10.0 96.1 

Dual lane 9 -71.0 349  55.8 76.1 1392.2 
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Comparison of the results for a 15 and 30-minute incident provides grounds for quantifying 
the benefits of an Incident Management program which reduces the incident duration by 15 
minutes, as shown in Table 3 below. 

Table 3 � Benefits of Reducing Incident Duration (Single Lane Scenario) by 15 Minutes 
 

Performance Measure 
30-Minute 
Incident 

15-Minute 
Incident 

Benefits 
(%) 

Speed (km/h) 26 29 11.5 
Travel Time (seconds)  241 236 2.1 
Queued Time (seconds.) 10.0 6.9 31.0 

 
These results suggest that reducing a single lane incident duration from 30 to 15 minutes 
provides a 12% increase in average travel speed, and 31% decrease in time spent in queue. 
 

4 CONCLUSIONS 
 
This paper presented a simulation approach for modelling the impacts of Intelligent Transport 
Systems. In particular, the potential benefits of implementing Incident Management programs 
and their impacts on network performance were evaluated and presented. A microscopic 
simulation model was developed for the Western commuting corridor in Brisbane, Australia, 
and was used to evaluate the impacts of simulated incidents on average travel time, speed, 
fuel consumption and environmental emissions. The model was found to replicate traffic 
conditions within 6% of observed intersection volumes throughout the corridor, and matched 
observed travel times on a major route within acceptable levels. As expected, the impact of 
incidents was found to vary with severity (number of blocked lanes) and duration. The results 
reported in this paper suggest that reducing a single lane incident duration from 30 to 15 
minutes provides a 12% increase in average travel speed, and 31% decrease in time spent in 
queue. The work reported in this paper highlight the challenges in the development of micro-
simulation models and demonstrate the feasibility of the simulation approach in assessing the 
impacts of ITS applications.  
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