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Abstract 
The Public Transport Accessibility Level (PTAL) metric is gaining traction in Australian 
planning policy, most recently in Victoria's December 2025 reform of parking provisions, and 
represents a genuine advance in evidence-based land use decision-making. However, 
PTAL's reliance on service frequency and walking distance alone, treating all services as 
equivalent regardless of vehicle capacity or reliability, limits its ability to reflect real-world 
transport performance. In multi-modal networks like South East Queensland (SEQ), these 
limitations can materially misrepresent the people-moving capacity available to a location. 
This paper introduces the Public Enhanced Transport Accessibility Level (PETAL): an 
evolution of PTAL that builds on its foundations by incorporating vehicle capacity, service 
reliability, route hierarchy, and bidirectional accessibility. Using open General Transit Feed 
Specification (GTFS) data and spatial analysis, PETAL measures effective accessibility as 
capacity per hour, operationalised against supportable bedroom density to produce a metric 
directly applicable to planning decisions. 
Applied to SEQ, PETAL provides a more defensible basis for identifying land use 
mismatches between the density that planning rules allow and the density the network can 
support. The flood constraint analysis represents a novel contribution: identifying where 
high-accessibility land is effectively constrained by flood risk, with direct implications for 
infrastructure investment sequencing and climate adaptation planning.  
PETAL is offered as a transparent, scalable, and policy-ready evolution of existing PTAL 
practice, transferable to any Australian or international city with open GTFS data seeking a 
more rigorous basis for transit-informed land use policy. 

1. Introduction
The Public Transport Accessibility Level (PTAL) metric was originally developed as a simple, 
standardised way to quantify access to public transport based on walk distance and service 
frequency (Transport for London, 2015). Over time, it has become one of the most widely 
used accessibility indicators in planning practice, valued for its transparency, ease of 
application, and ability to translate complex transport networks into a single, policy-relevant 
measure. By reducing accessibility to a comparable index, PTAL has enabled planners to 
link land use outcomes, such as parking provision, density, and development intensity, to the 
availability of public transport in a consistent and defensible manner. 
The adoption of PTAL in Australian planning policy represents a genuine and welcome 
advance. In New South Wales, PTAL is already embedded within the Movement and Place 
Framework as a core built environment indicator used to assess the level of connectivity 
between land use and public transport services. Victoria’s December 2025 reform of Clause 
52.06 of the Victoria Planning Provisions, linking car parking requirements directly to 
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measured transit accessibility, is the most recent and significant example of PTAL being 
embedded as a statutory planning instrument in Australia. 
The economic case for getting this right is substantial. The Queensland Productivity 
Commission (2025, p. 235) estimated that targeted zoning reforms in well-located areas 
around transport networks in SEQ could deliver net benefits of up to $48 billion, more than 
double the $18 billion projected from dispersed growth.  
The question this paper addresses is not whether PTAL is useful—it clearly is—but whether 
service frequency alone captures what planners need to know. A location served by ten 
trains per hour is not equivalent to one served by ten buses per hour, nor is a reliable 
busway service comparable to an unreliable mixed-traffic route operating at the same 
scheduled frequency. Standard PTAL treats these scenarios as equivalent. In SEQ’s multi-
modal network, comprising heavy rail, busway, G:link light rail, CityCat ferries, and 
conventional bus services, this distinction is critical. It directly influences which locations are 
identified as suitable for higher-density development, which infrastructure gaps are visible to 
policy makers, and which planning decisions can be robustly justified under scrutiny. 
This paper introduces the Public Enhanced Transport Accessibility Level (PETAL): an 
evolution of PTAL developed and applied in SEQ that incorporates vehicle capacity, service 
reliability, route hierarchy, and bidirectional accessibility. The methodology is implemented in 
PETAL Explorer (PETAL Explorer, 2026), an open-source, publicly accessible tool covering 
Brisbane and the Gold Coast at 100m grid resolution, with planning overlays for building 
height controls, flood constraints, and parking rates. 
The paper makes three contributions. First, a methodological contribution: setting out how 
capacity-weighted, reliability-adjusted accessibility scoring changes which locations are 
identified as high-accessibility, and why that matters for planning decisions. Second, an 
operationalisation contribution: linking PETAL bands directly to supportable bedroom 
density, providing a principled basis for height and density policy. Third, a novel spatial 
contribution: identifying where SEQ's highest-accessibility locations intersect with flood risk, 
with direct implications for infrastructure investment sequencing and climate adaptation 
planning. 

2. Limitations of frequency-only accessibility metrics 
PTAL captures important variation - a location served by four buses per hour is genuinely 
more accessible than one served by one bus per hour. But it treats all services of the same 
frequency as equivalent regardless of their people-moving capacity, reliability, or network 
position. 
Four specific limitations are relevant to the Australian context: 

2.1 Capacity equivalence assumption 
Standard PTAL implicitly assumes that all services contribute equally to accessibility 
regardless of their passenger-carrying capability. In practice, however, substantial variation 
exists across modes. For example, a six-car heavy rail train in SEQ can accommodate 
approximately 450 seated passengers, compared to around 50 passengers on a standard 
bus. 
This reflects a broader limitation in accessibility measurement where service frequency 
alone is an incomplete proxy for transport supply as it does not capture capacity constraints 
(Tirachini et al., 2013; Currie, 2010). 

2.2 Reliability conflation 
Scheduled frequency overstates accessibility where services are frequently delayed or 
cancelled. A route scheduled at six services per hour but operating at 85% reliability 
effectively delivers 5.1 services per hour from a passenger perspective. Standard PTAL 
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already adjusts for reliability. The average waiting time used in the calculation is the 
scheduled waiting time plus a reliability factor of two minutes for buses and 0.75 minutes for 
rail, Tube and tram services (Transport for London, 2015). This is a fixed assumed penalty 
applied regardless of observed performance. PETAL instead multiplies scheduled frequency 
by mode-specific on-time rates derived from TransLink performance data, scaling the 
adjustment proportionally to measured reliability rather than applying a uniform penalty. In 
SEQ, mode-specific on-time performance varies materially: G:link light rail operating on a 
dedicated corridor achieves approximately 98% reliability, while mixed-traffic bus routes 
average approximately 85%. Using the scheduled frequency for both overstates the relative 
accessibility of bus-dependent locations. 

2.3 Route stacking inflation 
Where multiple low-frequency routes serve the same stop, their frequencies aggregate in 
standard PTAL calculations. Ten routes each running once per hour score equivalently to a 
single route running ten times per hour, although only the latter offers turn-up-and-go travel 
without reference to individual timetables. PTAL's accessibility index applies a partial 
discount (0.5 weighting for secondary routes), but this does not adequately capture the 
diminishing utility of additional infrequent services. 

2.4 Grid resolution and output format 
Victoria's PTAL implementation uses a 200m grid anchored to the Melbourne GPO. New 
South Wales uses Australian Bureau of Statistics meshblocks, which are irregular, 
population-derived polygons that vary substantially in size between inner urban and outer 
suburban areas. Both produce static outputs: Victoria publishes a PDF map and a VicPlan 
GIS layer; NSW produces a similar static product. Neither implementation provides site-level 
transparency. 
These limitations do not invalidate PTAL as a policy instrument. They identify where a more 
granular methodology would produce more defensible planning decisions, particularly in 
cities with pronounced modal hierarchies and high-stakes density policy settings. 

3. PETAL methodology
PETAL adapts the TfL PTAL framework for SEQ's network structure and climate, with four 
core methodological enhancements: capacity weighting, reliability adjustment, route 
dominance decay, and bidirectional counting. The methodology uses open GTFS data from 
TransLink Queensland and a 100m x 100m grid covering Brisbane (15km radius from CBD) 
and the Gold Coast (LGA boundaries). 
PETAL measures the effective people-moving capacity available at a location rather than an 
individual traveller’s spatial reach. The distinction matters because the metric is used to set 
density and parking policy, which are decisions about how many people a location can 
accommodate. Vehicle capacity does not extend an individual’s reach, but it determines how 
many individuals can exercise that reach before a service is full. Ten buses per hour offer 
the same opportunity as ten trains to the first fifty passengers, and none at all to the five 
hundredth. Individual accessibility measures remain the right instrument for questions about 
destination reach, and Section 8.1 sets out that boundary. 

3.1 Capacity weighting by vehicle type 
Each service is weighted by the passenger capacity of the vehicle type operating it, using 
manufacturer-published specifications. Table 1 sets out the capacity weights applied. 
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Table 1: PETAL capacity weights by vehicle type 

Vehicle type Capacity Weight 
(relative to standard bus) 

6-car train (NGR) 450 9.0x 

G:link light rail 250 5.0x 

Brisbane Metro (bi-
articulated bus) 

150 3.0x 

Articulated bus 
(CityGlider) 

75 1.5x 

Standard bus 50 1.0x (baseline) 

CityCat ferry 170 3.4x 

KittyCat ferry 60 1.2x 

G:link light rail receives a partial standing passenger credit. All other modes use seated 
capacity only. 
Capacity weighting is not new. The Local Index of Transit Availability (Rood, 1998), later 
developed as the Public Transport Coverage Index, already combines a bus capacity index 
measured as offered seat-kilometres per head of population with frequency and route 
coverage scores, and Gebeyehu and Takano (2008) applied the same structure to demand-
responsive services. Rathod, Joshi and Arkatkar (2024) weight these components using the 
CRITIC multi-criteria method and find that the capacity index outranks both frequency and 
route coverage. PETAL’s contribution is therefore not capacity weighting itself but its 
integration with reliability adjustment, route dominance decay and bidirectional counting into 
a single framework calibrated to Australian network conditions and operationalised against 
supportable planning densities. The standing capacity credit applied to G:link reflects 
manufacturer design allocation of standing spaces, smooth dedicated corridor operation, and 
managed acceleration. These conditions are not met by heavy rail or busway vehicles at 
peak crush loads, as noted in Section 8.1. 

3.2 Reliability adjustment 
Scheduled frequency is discounted by mode-specific on-time performance factors derived 
from TransLink monthly performance reports (2023-2025 averages). Table 2 sets out the 
reliability factors applied. 
Table 2: PETAL reliability factors by mode 

Mode Reliability factor Basis 

Heavy rail 0.95 ~95% on time (TransLink performance data) 

G:link light rail 0.98 ~98% on time (dedicated corridor) 

Busway 0.90 ~90% on time (dedicated infrastructure, 
some traffic interaction) 

Bus 0.85 ~85% on time (mixed traffic) 

Ferry 0.95 Similar to rail (dedicated infrastructure, no 
traffic interaction) 

Reliability factors are applied multiplicatively to scheduled frequency, consistent with the 
interpretation of accessibility as expected service availability. This formulation assumes that 
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reliability affects the probability of service delivery rather than perceived waiting time, 
providing a tractable approximation for network-wide application. 
The multiplicative form does not assume that a late service fails to arrive. It assumes that a 
service which does not meet the on-time threshold cannot be relied upon at the time it is 
scheduled, so a passenger planning around the timetable cannot count on it. Applied to a 
mode with an on-time rate of 0.85, the adjustment does not remove 15% of vehicles from the 
network. It discounts scheduled frequency to the frequency a passenger can plan around 
with confidence. Standard transit-delay measures such as excess wait time are the better 
instrument where the question is journey time, but they require stop-level arrival data that 
TransLink does not publish, and they express the penalty in minutes rather than in the 
capacity units used throughout PETAL. Calibration against observed arrival data is identified 
as future work in Section 8.1. 

3.3 Route dominance decay 
Multiple routes serving the same location provide genuine redundancy but with diminishing 
returns. PETAL applies declining weights to additional routes beyond the primary service, 
preventing artificial score inflation where many infrequent services overlap. The decay 
schedule is 1st route 1.0x, 2nd 0.5x, 3rd 0.3x, 4th 0.2x, 5th 0.15x, 6th and beyond 0.1x. Route 
decay is applied separately within each direction of travel.  
The decay function reflects diminishing marginal utility of additional services and is specified 
heuristically. While not empirically calibrated in this study, the structure is consistent with 
behavioural evidence on service frequency perception and transfer penalties. 

3.4 Bidirectional counting 
Inbound and outbound services are counted separately. Bidirectional counting is also not 
new. Adhvaryu, Chopde and Dashora (2019) treat each service access point as a pair of 
complementary stops and sum the frequencies of routes in both directions, in contrast with 
the London method, where only the highest frequency route is considered. A location with 12 
services per hour in each direction has genuinely superior accessibility to one with 12 
services in a single direction only, as it enables return journeys. The best inbound and best 
outbound route each receive the 1.0x decay multiplier, with subsequent routes in each 
direction receiving declining weights. 

3.5 Mode-specific catchments and distance estimation 
Catchment distances reflect infrastructure permanence and observed passenger willingness 
to walk. Heavy rail, busway stations, and CityCat terminals use an 800m catchment; 
standard bus stops and KittyCat terminals use 400m. The 800m figure is consistent with 
international Transit Oriented Development (TOD) practice and Australian state government 
guidelines, reduced from TfL's 960m to reflect Brisbane's subtropical climate. The 400m 
catchment for standard bus stops reflects materially lower infrastructure quality relative to 
busway stations and rail platforms. Platforms offer covered waiting, seating, real-time 
information, lift access, and the ability to intercept multiple services from a single waiting 
point. Standard bus stops, typically a single exposed post, offer none of these amenities, 
and in SEQ’s subtropical climate of extreme heat and heavy rainfall the effective walkable 
catchment is materially lower. Walking distances are estimated using Euclidean distance 
with a 1.3x network multiplier for standard pedestrian paths, and a 3.0x multiplier where the 
path crosses the Brisbane River (detected using Brisbane City Council’s service catchment 
boundaries). 

3.6 The PETAL formula 
Total effective capacity for each grid cell is calculated as: 
Total Effective Capacity = Σ(Services/hr × Capacity Weight × Reliability Factor × Decay 

Factor) 
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The calculation uses 7-9 am weekday peak services from GTFS data. An example 
calculation for a cell served by Dutton Park station and Logan Road buses is shown in Table 
3. 
Table 3: Example PETAL calculation - Dutton Park station precinct 

Route Services 
per hour 

Capacity 
weight 

Reliability Decay PETAL 
Score 

Standard 
PTAL Score 

Train 
inbound 

8 9.0x 0.95 1.00 68.4 8.0 

Train 
outbound 

8 9.0x 0.95 1.00 68.4 4.0 

Bus 160 
inbound 

4 1.0x 0.85 0.50 1.7 2.0 

Bus 160 
outbound 

4 1.0x 0.85 0.50 1.7 1.0 
 

Total 
score 

    140.2  15.0 

PETAL / 
Standard 
PTAL 
Band 

    PETAL 4A 
(Very 
Good) 

Standard 
PTAL 2 
(Moderate) 

The Standard PTAL Score column applies the TfL route weighting to scheduled services per 
hour: the highest frequency route receives a factor of 1.0 and subsequent routes 0.5, with 
the secondary direction of each route taking half the weight of the primary direction. For this 
cell that gives 8 x 1.0 for the train inbound, 8 x 0.5 for the train outbound, 4 x 0.5 for the bus 
inbound and 4 x 0.5 x 0.5 for the bus outbound, totalling 15.0. Two qualifications apply. 
Standard PTAL does not count directions separately, so the outbound rows are shown only 
to give the two columns a common row structure, and this makes the comparator generous 
to standard PTAL rather than to PETAL. The column is also an indicative frequency-only 
comparator rather than a full TfL Accessibility Index, because it does not convert scheduled 
frequency to equivalent doorstep frequency through scheduled waiting time, walk time and 
the reliability factor described in Section 2.2. 

4. Operationalising accessibility scores as planning thresholds 
A key differentiator of PETAL from standard PTAL implementations is the translation of band 
thresholds into bedroom density. This links the accessibility metric directly to planning 
decisions about building height and density, providing a principled basis for zoning policy 
rather than an arbitrary classification. 

4.1 Bedroom density translation framework 
Each PETAL grid cell represents a 100m x 100m area. Transit demand is modelled across 
an 800m catchment (2.01 km2 total area, 1.51 km2 developable at 75% efficiency, allowing 
for roads, parks and other infrastructure). Based on established norms for residential 
apartment development, per 1,000m2 developable site at 50% site coverage gives a 500m2 
floor plate, 80% efficiency to account for servicing and circulation yields 400m2 usable area, 
accommodating four two-bedroom apartments at 100m2 each, occupied by 2.5 persons per 
apartment (10 persons per storey).  
Peak hour transit demand is calculated at 6% of the population (5.1% work commutes based 
on Queensland Household Travel Survey data, plus 0.5% education trips, rounded up for 
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conservatism). Mode share assumptions reflect observed variation in travel behaviour by 
urban context: 20% in suburban locations, 40% in inner-ring mixed-use areas, and 50% in 
walkable transit-oriented locations where trip reduction effects dominate (Department of 
Transport and Main Roads, 2012; Department of Infrastructure, Transport, Regional 
Development and Communications, 2021). 
At a 50% redevelopment rate across the catchment, this yields 755 redeveloped sites. Peak 
hour transit demand per storey is calculated as 755 sites multiplied by 10 persons per 
storey, the 6% travel rate, and the applicable mode share. Demand expressed in persons 
per hour is converted to effective units by dividing by 50, the seated capacity of a standard 
bus and the baseline against which all capacity weights in Table 1 are set. One effective unit 
per hour therefore represents capacity for 50 passengers per hour. Table 4 sets out the 
resulting PETAL band thresholds and their correspondence to supportable building heights. 

Table 4: PETAL bands, thresholds, and supportable heights 

PETAL 
band 

Description Threshold 
(effective units/hr) 

Supportable height PT Mode share 
assumption 

PETAL 4B Excellent ≥240 30+ storeys (unlimited) 50% 

PETAL 4A Very Good ≥120 16-30 storeys 50% 

PETAL 3 Good ≥50 8-15 storeys 50% 

PETAL 2 Moderate ≥10 3-8 storeys 40% 

PETAL 1 Poor <10 Up to 3 storeys 20% 

The PETAL 4A/4B split at 240 effective units per hour corresponds to the threshold at which 
turn-up-and-go service - requiring no timetable consultation - becomes reliable across all 
modes. Above this threshold, car ownership becomes genuinely optional for most trip 
purposes. Below it, timetable-dependent travel remains necessary for many residents. In the 
Brisbane study area, 75 cells (0.08%) reach PETAL 4B; 1,030 cells (1.07%) reach PETAL 
4A. 

5. Application to South East Queensland
5.1 Study area and data sources 
PETAL Explorer covers Brisbane (15km radius from CBD) and the Gold Coast (City of Gold 
Coast LGA boundaries) using TransLink GTFS data (February 2026). The Brisbane study 
area comprises 96,119 grid cells after excluding waterways. The Gold Coast study area 
comprises 99,123 cells across the coastal LGA. Site-specific planning, flood and engineering 
assessments remain necessary for individual development decisions. 
Figure 1: PETAL distribution by percentage of study area – Brisbane and Gold Coast. 
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5.2 Distribution of PETAL scores 
Figure 1 sets out the distribution of PETAL scores across both study areas. Brisbane’s 
PETAL distribution reflects its radial rail network and busway infrastructure. High-
accessibility cells (PETAL 4A and 4B combined) represent just 1.2% of the study area (1,105 
cells), concentrated along inner rail corridors and the busway network. 
The Gold Coast presents a contrasting pattern. 94.4% of the study area scores PETAL 1, 
with just 24 cells reaching PETAL 4A (0.02% of the study area) and none reaching PETAL 
4B. The entire high-accessibility band is concentrated in the G:link light rail corridor, with 
suburban heavy rail station catchments scoring PETAL 3, and the remainder of the city, 
including major growth areas at Coomera and Pimpama, scoring PETAL 1 or 2. The city's 
permissive zoning allows high-density development across much of the LGA, producing a 
systematic mismatch between where density is permitted and where transit can support it. 
Table 6 summarises the constraint analysis for the Gold Coast. 

5.3 Land use mismatches 
PETAL Explorer identifies two categories of land use mismatch: locations where transit 
accessibility is high but permitted density is low (transit-rich, planning-constrained), and 
locations where permitted density is high, but transit accessibility is poor (car-dependent 
density). 
Of Brisbane’s 1,105 PETAL 4A/4B cells, 473 are height-constrained – zoned below PETAL-
recommended minimums. The mismatch is most acute at the highest accessibility tier: 51 of 
75 PETAL 4B cells (68%) are under-zoned relative to their transit capacity, with 24 cells 
zoned at three storeys or below in locations where PETAL recommends 30-plus storeys. 
The inverse mismatch is also significant: 989 PETAL 1-2 cells are zoned for eight storeys or 
above, and 96 for fifteen storeys or above, in locations where transit capacity cannot support 
that density. 
At historical uptake rates of approximately 1% per year of newly zoned capacity (Grattan 
Institute, 2025), misaligned zoning compounds over time in both directions: transit 
infrastructure capable of supporting 16 to 30-plus storeys stranded beneath two and three 
storey zoning, and car-dependent density generating infrastructure servicing costs estimated 
at up to 4 times those of equivalent infill development in established areas (SGS Economics 
and Planning, 2016). 
20,291 cells outside the City Core and Frame carry parking requirements that exceed 
PETAL-recommended rates, concentrated in PETAL 2-4 locations where transit access 
would support market-driven reductions. In locations requiring basement construction, each 
excess space adds an estimated $80,000-$100,000 to dwelling costs. A PETAL-informed 
approach would replace prescriptive minimums with accessibility-indexed rates, allowing the 
market to respond to actual transit capacity rather than uniform city-wide rules. 
The Queensland Productivity Commission (2025, p. 230) found that 69 per cent of 
residential land within 1,000 metres of Brisbane train stations is zoned low density or 
protected by character overlays. PETAL Explorer makes this mismatch spatially legible at 
100m resolution, enabling site-specific identification of where density policy diverges most 
sharply from network capacity. Figure 2 shows a representative case at Buranda station. 



ATRF 2026 Proceedings 

9 

Figure 2: PETAL Explorer – Buranda station precinct, Brisbane 
Cell SdE15 scores PETAL 4A (143 effective units/hr). Character Residential (CR) zoning permits a maximum of 2 
storeys where PETAL recommends 16-30 storeys. Source: PETAL Explorer (2026). 

5.4 Flood constraint overlay 
Table 5: Planning constraint analysis by PETAL band, Brisbane 

PETAL 
band 

Description Total cells Flood-
constrained¹ 

Height-
constrained² 

Parking 
mismatch³ 

PETAL 4B Excellent 75 2 51 n/a 

PETAL 4A Very Good 1,030 38 422 345 

PETAL 3 Good 9,133 504 n/a 6,379 

PETAL 2 Moderate 18,438 605 n/a 13,567 

PETAL 1 Poor 66,237 2,863 n/a n/a 

Total 94,913 4,012 473 20,291 
¹ FPA1-3 represent flood events with 1-39% annual exceedance probability. FPA1 is the highest risk category 
(less than 1% annual chance); FPA3 is the lowest mapped material constraint (10-39% annual chance). 

² Current maximum height limit below PETAL-recommended minimum for that accessibility band. 

³ Current minimum parking rate exceeding PETAL-recommended rate. PETAL 1 cells show no mismatch as 
existing rates align with low-accessibility assumptions. All PETAL 4B cells fall within the City Core and Frame 
parking zone where existing rates already reflect high accessibility. 
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Table 5 sets out the constraint analysis for Brisbane. Flood risk is distributed across all 
accessibility bands but is not a significant constraint on Brisbane’s highest-accessibility 
locations: only 2 of 75 PETAL 4B cells and 38 of 1,030 PETAL 4A cells are flood-affected. 
Brisbane’s highest-transit-capacity locations are almost entirely flood-free, strengthening the 
case for near-term densification where network capacity and land suitability align. 
Areas with excellent transit but significant flood risk may require infrastructure investments - 
flood mitigation, elevated access, revised building typologies - before density targets are 
realistic. 
Table 6: Planning constraint analysis by PETAL band, Gold Coast 

PETAL 
band 

Description Total cells Flood-
constrained¹ 

Height-
constrained² 

Parking 
mismatch³ 

PETAL 4B Excellent 0 n/a n/a n/a 

PETAL 4A Very Good 24 3 13 20 

PETAL 3 Good 1,946 235 n/a 1,789 

PETAL 2 Moderate 3,620 340 n/a n/a 

PETAL 1 Poor 93,533 13,881 n/a n/a 

Total 99,123 14,459 13 1,809 
¹ Gold Coast Natural Hazards Overlay flood categories: Very High (9,416 cells), High (3,515 cells), Medium 
(1,528 cells). The Gold Coast’s flood-constrained proportion (14.6%) is substantially higher than Brisbane’s 
(5.1%), reflecting canal estate geography, low-lying coastal terrain, and Nerang River catchment patterns. 

² Current maximum height limit below PETAL-recommended minimum for that band. 

³ Gold Coast applies a uniform city-wide parking rate of 1.55 spaces per dwelling. Parking mismatch reflects 
locations where PETAL-recommended rates fall below this figure. 

The Gold Coast’s constraint profile differs from Brisbane’s in two important respects. Flood 
risk is the dominant constraint: 14.6% of the study area is flood-affected compared to 5.1% 
in Brisbane, concentrated along the narrow coastal strip where development demand is 
highest and land supply most constrained. The most desirable locations to live are also the 
most flood-exposed, and the G:link light rail corridor that serves them represents the city’s 
entire high-accessibility supply. 
The broader pattern is density built ahead of infrastructure. Just 3% of Gold Coast trips use 
public transport, with 88% by private vehicle (ABC Gold Coast, 2025). Heavy rail station 
precincts scoring PETAL 3, identified as population growth areas, lack the surrounding 
density to support genuine mode shift: most residents face a choice between driving to 
limited commuter car parking, or boarding buses operating in mixed traffic subject to the 
same congestion.  
The cancellation of G:link Stage 4, which would have extended light rail south from Burleigh 
Heads to the airport at Coolangatta, removed the one intervention that would have materially 
expanded the PETAL 4 cohort in the city’s densest corridor. Figure 3 shows the resulting 
concentration of accessibility along the Broadbeach section of the corridor. With no PETAL 
4B cells and a single linear transit corridor, the Gold Coast’s planning challenge is protecting 
and activating the limited accessible land that exists while transport and land use policy 
catch up with each other.  
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Figure 3: PETAL Explorer – Gold Coast, Broadbeach 

G:link light rail corridor produces a concentrated band of PETAL 3-4A cells (green) along the coastal strip. Flood 
constraint overlay active (blue hatch). Source: PETAL Explorer (2026). 

6. Comparison with existing PTAL implementations
6.1 Methodological comparison 
Table 7 compares PETAL with Transport for London's original PTAL methodology and 
Victoria's December 2025 implementation. 
Table 7: Methodological comparison of PTAL implementations 

Feature TfL PTAL (original) Victoria (Dec 2025) PETAL (this paper) 

Capacity weighting No No Yes - by vehicle type 

Reliability adjustment Additive wait-time 
penalty (+2 min bus, 
+0.75 min train)

Same additive 
penalties as TfL (+2 
min bus, +0.75 min 
train) 

Mode-specific factors 
(0.85-0.98) 

Route decay Partial (0.5 secondary) Not specified Graduated 
(1.0/0.5/0.3/0.2...) 

Bidirectional counting No No Yes 

Rail catchment 960m Not specified 800m (subtropical 
adjustment) 

Grid resolution Not applicable (stop-
based) 

200m 100m 

Planning overlays None None (parking rates 
only) 

Height, flood, parking 

Output format Static/GIS PDF + VicPlan layer Live searchable tool 

Density 
operationalisation 

No No Yes - bedroom density 
translation 
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Both TfL and Victoria apply absolute minute penalties rather than proportional factors. The 
approach captures the same underlying phenomenon, in that unreliable services require 
longer expected waits, but it is not calibrated to observed on-time performance. The contrast 
with PETAL’s multiplicative factors is set out in Section 2.2. 

6.2 Implementation and output format 
Victoria’s scoring methodology is summarised in a three-page fact sheet (Department of 
Transport and Planning, Victoria, 2025), but the model inputs -- which stops are within 
catchment, what services they receive, how the score was calculated for a specific address -
- are not publicly accessible. A planner assessing a development application cannot verify or 
contest the score for a specific site. 
PETAL Explorer addresses this directly. The tool is a live, searchable web application at 
petalexplorer.org. Clicking any 100m grid cell reveals the stops within the catchment, the 
services per hour on each route, the capacity weighting and reliability adjustment applied, 
and the resulting PETAL score. The score is fully auditable and contestable, which is 
important when accessibility claims are being used to support or oppose planning decisions. 
The planning overlay integration is the most significant practical difference. Neither Victoria 
nor New South Wales overlays building height controls, flood constraints, or parking rates 
onto their PTAL outputs. PETAL Explorer displays all three simultaneously with interactive 
toggles. The combination of the PETAL band, height mismatch, flood constraint, and parking 
excess on a single cell provides information directly applicable to a planning submission or 
infrastructure investment decision. 

7. Transferability and application to other contexts 
PETAL's methodological foundation, which includes open GTFS data, 100m grid generation, 
and capacity-weighted frequency scoring, is transferable to any city with publicly available 
transit schedule data. The GTFS standard is now adopted by transit agencies across 
Australia, New Zealand, North America, Europe, and much of Asia. The open-source 
codebase is available at github.com/brisbane-ptal/explorer. 

7.1 Australian cities 
Sydney and Melbourne are the natural first extensions. Both Transport for NSW and the 
Victorian Department of Transport and Planning have moved on PTAL in the past twelve 
months, creating a direct policy context for comparison. The capacity weighting argument is 
more material in Australian networks than in London: Australian cities have starker modal 
hierarchies, with a wider gap between heavy rail capacity and standard bus capacity than 
exists in London's more uniform network. 

7.2 International application 
The analytical framework, linking capacity-weighted accessibility to supportable bedroom 
density via a peak hour demand model, is reproducible with local travel survey data on mode 
share and trip rates. The flood constraint overlay can be adapted to any mapped hazard 
layer. 
PETAL band thresholds are calibrated to SEQ conditions. Application to cities with materially 
different service levels, particularly high-frequency metro networks, would require 
recalibration against local travel survey data, household trip rates, and mode share 
assumptions. This is identified as a priority for future work. 
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8. Limitations and future development
8.1 Known limitations 
PETAL uses 7-9 am weekday peak services only. Off-peak and weekend accessibility may 
differ substantially, particularly in outer suburban areas where peak-hour frequency is 
specifically enhanced. A location that scores PETAL 3 in the peak hour may score PETAL 1 
on a Saturday evening. 
The methodology uses scheduled capacity, not actual spare capacity. Services operating at 
crush load provide lower effective accessibility than the calculation suggests since additional 
passengers cannot board. This is particularly relevant for inner-Brisbane rail corridors during 
peak periods. 
The standing capacity credit applied to G:link and the seated-only treatment of heavy rail 
and busway vehicles is a structural assumption rather than an empirical finding, and the 
sensitivity of the 9.0x train weight to that asymmetry has not been tested. Extending a 
standing allowance to heavy rail would raise the train weight and increase the number of 
cells reaching the highest bands, so the present treatment is conservative with respect to the 
central claim of the paper. Testing this sensitivity is identified as future work. 
Walking distances are estimated using Euclidean distance with a network multiplier rather 
than actual pedestrian routing. The methodology does not account for gradient, surface 
quality or pedestrian amenity. 
Active transport infrastructure: cycling networks, shared paths, and e-mobility options 
including e-bikes and e-scooters, are not captured in the current methodology. Last-mile 
connectivity by active transport can materially extend the effective catchment of transit stops, 
and is identified as future work.  
The flood overlay uses current Brisbane and Gold Coast flood mapping and does not 
incorporate climate change projections. Future flood risk under higher sea level and rainfall 
intensity scenarios may expand constrained areas significantly. 
The reliability factors, route dominance decay coefficients and distance multipliers are 
informed estimates rather than empirically derived parameters. Comparison against revealed 
preference data, such as comparing PETAL scores with actual mode share and car 
ownership rates, would strengthen the framework. 
The claim that capacity weighting changes which locations are identified as high-accessibility 
is demonstrated here at the level of a worked example and of aggregate band counts, not by 
a study-wide statistical comparison. Computing a standard PTAL score alongside the PETAL 
score for all 96,119 Brisbane cells, and reporting the rank correlation between the two, the 
share of cells that change band, and the distribution of divergence by mode served, is 
identified as a priority for future work. 
The bedroom density framework in Section 4.1 rests on assumptions about redevelopment 
rate, peak travel rate and mode share that are not calibrated, and a formal sensitivity 
analysis across these coupled parameters has not been carried out. The headline mismatch 
findings do not turn on their precise values. The 24 PETAL 4B cells zoned at three storeys or 
below sit against a recommendation of 30 storeys or more, a gap of an order of magnitude, 
and the parameters would have to move well beyond their plausible range to close it. What 
these assumptions do determine is the position of the band thresholds, and therefore the 
count of cells that sit close to a boundary, rather than the direction or the existence of the 
mismatches. A formal sensitivity analysis is identified as a priority for future work. 

8.2 Future development 
Destination-weighted accessibility: scoring not only frequency and capacity but also the 
employment and educational opportunities reachable within a given travel time would 
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address a key limitation identified in the literature, namely the disconnect between service 
provision and actual travel demand. (Perera et al., 2025). 
Brisbane’s Cross River Rail stations are scheduled to open progressively from mid-2026. As 
the network’s highest-capacity additions, these stations will materially shift PETAL scores 
across inner Brisbane catchments. A post-opening PETAL analysis would provide a timely 
measure of the extent to which zoning policy has kept pace with the $19 billion infrastructure 
investment – and is planned for presentation alongside this paper at the November 2026 
conference. 

9. Conclusions
PTAL adoption in Australian planning policy is a positive development, and Victoria’s 
December 2025 parking reform demonstrates that accessibility metrics can be successfully 
embedded in statutory planning instruments. This paper argues that the metric can be 
improved, and that improvement matters for the quality of planning decisions. 
The central contribution of this paper is that accessibility is more accurately represented as 
capacity per hour rather than services per hour. A methodology that treats ten trains per 
hour and ten buses per hour as equivalent will systematically misidentify which locations can 
support density and which cannot. 
PETAL addresses this weakness by incorporating capacity weighting, reliability adjustment, 
route dominance decay, and bidirectional counting into a single accessibility score 
operationalised against supportable bedroom density. Applied to South East Queensland, 
the methodology identifies land use mismatches that are both spatially specific and policy-
actionable: locations where excellent transit capacity is being wasted by restrictive zoning, 
and locations where permissive zoning is generating density in car-dependent areas. 
Bertaud (2018) argues that density restrictions near high-capacity transit corridors impose 
welfare costs by preventing the agglomeration benefits that transit investment is designed to 
enable - a dynamic made spatially explicit by PETAL Explorer’s mismatch analysis. The 
Queensland Productivity Commission benefit estimates set out in Section 1 reflect 
infrastructure efficiency and transport cost savings: exactly the dimensions that PETAL is 
designed to measure. Making these mismatches legible and auditable at 100m resolution, 
with planning overlays for height controls, flood constraints, and parking rates, is the 
practical contribution of PETAL Explorer. 
Future work will extend the methodology to other Australian cities, refine decay coefficients 
and distance multipliers against revealed preference data, and examine off-peak 
accessibility and localised mode share calibration. 
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