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Abstract: Over the past decade, Queensland’s Department of Transport and Main 

Roads (TMR) has developed the sophisticated Land-use, Urban Planning, and 

Transport Accessibility Indicator (LUPTAI) model to evaluate the accessibility 

impacts of its projects. While LUPTAI is not used exclusively for public transport, 

public transport applications will be the focus of this paper. The LUPTAI model 

estimates expected travel times from each node in a transport network to a selected a 

type of activity, such as going shopping, assuming static travel times on the public 

transport network. LUPTAI simulates traveller choices, such as desired time of 

arrival and destination suitability, using the Monte Carlo method. While LUPTAI’s 

Monte Carlo simulations capture some of the randomness inherent to people’s travel 

choices, the simulations do not capture variations in public transport travel times or 

the impact of service reliability on people’s decisions. This research will explore 

different assumptions about traveller behaviour in the context of unreliable services 

and investigate LUPTAI’s sensitivity to those assumptions. Additionally, we will 

identify the areas of Southeast Queensland experiencing decreased public transport 

accessibility due to unreliable services. 
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1 Introduction 

 

1.1 Accessibility 

 

Over the past several decades, transport planners and researchers have generated a 

wealth of research on the topic of public transport accessibility. Accessibility has 

several definitions but for the purposes of this research, accessibility will refer to the 

ease with which people can access important destinations using public transport 

services. Queensland’s Department of Transport and Main Roads (TMR) has 

developed an accessibility model (LUPTAI) to estimate the expected travel time 

from origin nodes to important destinations. LUPTAI includes similar components 

to some of the most widely used accessibility models. Table 1 below shows 

LUPTAI in comparison to other in-practice accessibility models (citations in order 

presented in table: Pitot et al, 2006; Espada, Luck, & ARRB Group, 2011; Halden, 

2012; Brown & Wood, 2004; Koernicke, 2007; Transport for London, 2015; 

Conway, Byrd, & van der Linden, 2017; Curtis, Scheurer, & Burke, 2013; Abley & 

Halden, 2013; Transport for NSW, 2015; Curtis & Scheurer, 2010; Transport for 

London, 2015) A more thorough discussion of the accessibility literature will be 

included in the final paper. The one component missing from LUPTAI, and some of 

the other models, is a consideration of reliability.  

 

Table 1: Comparison of Accessibility Instruments 

 
 

1.2 LUPTAI 

 

The LUPTAI methodology was developed for TMR in 2006 (Pitot et.al, 2006) but 

has evolved substantially in the intervening decade. LUPTAI estimates door to door 

travel times, simulating travellers’ destination choices and arrival times using Monte 

Carlo simulations. Results for different modes and time periods are provided 

separately. Results for different activity types can also be provided separately or be 



 
 

 

combined into composite values using a set of weights. The LUPTAI software, a 

bespoke add-on to ArcGIS 10.1 (ESRI, 2011), allows users to customize the time 

window for which LUPTAI is calculated. The use of the Monte Carlo method to 

simulate traveller choice in an accessibility model appears to be unique among 

accessibility models. While the Amsterdam Accessibility Method (Conway, Byrd, 

& van der Linden, 2017) uses Monte Carlo simulations to generate schedules for 

routes with proposed service changes, it does not use the method to simulate 

traveller behaviour. One of the benefits to using this method is it allows the 

modeller to retain trip travel time as the measure of accessibility without assuming 

that all travellers will take the shortest path to the nearest destination.  

 

 

2  Problem Description  

 

LUPTAI, like many accessibility models, estimates public transport travel times 

from static schedules, specifically static GTFS feeds. The problem, of course, is that 

schedule data may or may not reflect the actual travel times experienced by users on 

a particular trip. These variations in travel times have two impacts on accessibility 

as defined by LUPTAI, neither of which are currently considered in the model. The 

first is simply that the travel times may not be accurate for parts of the public 

transport network. We hypothesize that scheduled travel times are less accurate for 

the local bus services operating in mixed traffic than for train services and express 

busses operating on the segregated busway. Considering LUPTAI estimates 

expected travel times to destinations, it’s important to have good estimates for 

actual public transport travel time. The second impact of variations in travel time 

relates to travellers’ decision-making behaviour. If a service is notoriously 

unreliable, people will not be able to use that service to attend meetings, 

appointments, or other time sensitive activities and may choose to eschew the 

service altogether. Even if users choose to continue using the service, the large 

variations in travel time will require them to add more buffer time to their trip to 

ensure they arrive to their destination on time. People must plan for the possibility 

of a late vehicle. Less reliable services clearly decrease people’s access to activities 

and therefore reliability needs to be considered in accessibility models. 

 

 

3 Proposed Methodology  

 

The research we are conducting explores the impact of replacing LUPTAI’s static 

public transport network with data drawn from Southeast Queensland’s GTFS real-

time feed. Using a month’s worth of data from July 2017, we will determine the 

distribution of trip travel times. Unfortunately, we do not have access to the 

LUPTAI software source code, so we are not able to alter the Monte Carlo 

simulation to include a simulation of trip travel time based on these distributions. 

However, we can build new public transport networks based on average trip travel 



 
 

 

time and the 75th and 95th percentile trip travel times. Building the LUPTAI model 

based on 95th percentile trip travel times assumes travellers will remember their 

worst experiences on a trip and plan as though the trip may take that long every 

time. Planning on the 75th percentile travel time assumes a more optimistic, but still 

cautious, traveller. A comparison of the results of these LUPTAI models with the 

results of the LUPTAI model built from the average trip travel times will reveal the 

sensitivity of LUPTAI to assumptions about travellers’ responses to unreliable 

services and randomness in public transport travel times. The comparison will also 

reveal which regions have unreliable public transport. If accessibility in a region 

changes drastically between models, then the public transport in the area is not 

reliable. This comparison will be complimented by a separate analysis of the GTFS 

real-time to determine which trips and routes are generally unreliable.  
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