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Reading this report

The original figures, analysis and SQL appendix are retained. Data-source references remain included. The
following clarifications help interpret this exploratory work:

Geography: the SQL groups SA3 statistical areas. References to LGA in the original analysis should be read in that
context. The map on printed page 27 shows Macedon Ranges despite its caption naming Nillumbik-Kinglake.

Catchments: the appendix applies ST_Buffer to geographic SRID 7844. The intended 400 m / 800 m catchments require
recomputation in a suitable projected coordinate system before being used as distance-based evidence.

Frequency: six departures in an hour does not by itself establish evenly spaced ten-minute service. These results
describe a historical schedule snapshot, not live service performance.

Data: PTV GTFS and Australian Bureau of Statistics. Basemap: OpenStreetMap contributors.
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Introduction

This study explores public transport accessibility across Greater Melbourne using a spatial

database workflow. It examines where train, tram and bus stops are located, how stop density

varies between areas, and how scheduled services compare.

Questions

• How does stop density differ across the metropolitan area and between transport modes?

• Which areas have comparatively high, low or no coverage for a transport mode?

• How do the selected areas compare in route coverage and scheduled departures?

Approach

I brought GTFS schedule records and ABS boundaries together in PostgreSQL/PostGIS, prepared

spatial tables, joined routes to stops, and produced mapped comparisons. The work demonstrates

relational data preparation, SQL aggregation, spatial joins, conditional classification and geospatial

visualisation.

The report preserves the original 2024 analysis. It is an exploratory comparison of a historical dataset,

with the technical clarifications noted on the cover. It does not establish current service levels or

measure actual passenger journeys, delays or ridership.
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Methodology

Dataset overview

The analysis combines PTV General Transit Feed Specification (GTFS) data with Australian Bureau of

Statistics digital boundary files. GTFS supplies schedules, routes, trips, stop locations and route-shape

points. Geographic boundaries provide the framework for comparing transport provision across

Greater Melbourne.

Database preparation

GTFS files were extracted from their archive and loaded into PostgreSQL using SQL scripts. Boundary

shapefiles were imported with GDAL/ogr2ogr into PostGIS. DBeaver was used to inspect the restored

tables and their record counts. Relationships between stops, stop times, trips and routes supported

multi-table queries.

The workflow used a Docker-based database environment, PostgreSQL and PostGIS. Spatial

aggregation and filtering were used to prepare the Greater Melbourne analysis area. The SQL

appendix contains the underlying data preparation and analytical queries.

Spatial analysis and interpretation

The analysis compares train, tram and bus stop density, ranks areas by density, and explores route

coverage and scheduled departures. The database groups SA3 fields, although the original report

uses the label LGA. The public case study uses the more precise term SA3 area.

Geometries use GDA2020 (SRID 7844). This is a geographic coordinate system: distance buffers must

be recalculated in a suitable projected coordinate system before claiming validated metre-based

walking catchments. See the cover notes for further interpretation limits.

Source references are retained in the References section of the original report.
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Screenshot of results of the tables restored  

 

Fig. Screenshot showing all the tables a`er the data restoraEon process.  

Data Preprocessing 

SQL script for “mb2021_mel” 

 

Fig. Screenshot showing the code for creaEng the table “mb2021_mel” that only contains the 
mesh blocks in Greater Melbourne.  
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Fig. Screenshot showing the table “mb2021_mel” with only Greater Melbourne mesh blocks.  

 

Data processing steps 
1. One large polygon for Melbourne Metropolitan boundary  

 

Fig. SQL statement for creaEng one large polygon for Metropolitan Melbourne.  

Ra#onale: Melbourne's metropolitan boundary was created through spaEal aggregaEon using 
PostGIS's ST_Union funcEon to merge individual mesh block geometries from mb2021_mel into 
a single unified polygon. This boundary established the spaEal framework for Greater 
Melbourne analyses. 

 

2. Adding geometry to stops 

 

Fig. SQL statement for adding geometry to stops. 

Ra#onale: Database structure incorporated a 'geom' column for Point geometry using GDA2020 
spaEal reference system (SRID 7844), with coordinate data converted to geographical points via 
ST_MakePoint and ST_SetSRID funcEons. 
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3.  &     4.  Improved stops table 

 

Fig. Improved stops table with route and vehicle type informaEon.  

Ra#onale: The unified stops_with_routes table linked stops, stop_Emes, trips, and routes tables 
through idenEfiers, while CASE statements converted route_type numbers to vehicle categories, 
enabling comprehensive mulE-modal transport analysis and service gap idenEficaEon. 
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Data Analy)cs and Visualiza)on  

Public Transport Coverage Density (LGA) 

 

Fig. Heat map for stop density: the number of train staEons in each LGA per square km. Jenks 
Natural Breaks classificaEon.  

 

 

Fig. Train staEon density, ranked by LGA.  
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Fig. Heat map for stop density: the number of tram stops in each LGA per square km. Jenks 
Natural Breaks classificaEon.  

 

 

Fig. Tram stop density, ranked by LGA.  
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Fig. Heat map for stop density: the number of bus stops in each LGA per square km. Jenks 
Natural Breaks classificaEon. All LGAS are served by bus, so the scale does not start at zero.  

 

 

Fig. Bus stop density, ranked by LGA.  
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Key ObservaJons for Density  
Greater Melbourne's public transport density analysis reveals concentrated train staEons in 
inner-city LGAs, with decreasing density outward. Tram services follow a similar paRern but with 
limited geographical reach. While bus stops provide the most comprehensive coverage across 
all LGAs, significant density variaEons exist. Inner-city areas benefit from high-density, mulE-
modal integraEon, but service density notably declines outward from the CBD, especially for rail 
and tram services. 
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Best Service Density by Transport Type (LGA) 

 

Fig. Top 3 LGAs for all types of transport by staEon/stop density.  

 

 

Fig. Top 3 LGAs for train staEon density.  

 

 

Fig. Top 3 LGAs for tram stop density.  
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Fig. Top 3 LGAs for bus by stop density.  

 

 

Fig. Zoomed in top 3 LGAs for all types of transport by staEon/stop density. Stonnington West 
has overlap for best train and tram stop density. Whitehorse West has good bus stop density 
despite not being adjacent to the rest of top LGAs.  
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Fig. Sensi#vity Analysis: top 5 LGAs for all types of transport by staEon/stop density. Like top 3, 
but with more overlap with two types of transport adjacent to CBD and in Darebin South. 
However, no LGAs has all 3 types of transport overlapping measured by top 5 staEon/stop 
density.  
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Fig. Top 3 LGAs for trains by staEon density.      

 

 

Fig. Top 3 LGAs for trains by staEon density.      

 



 16 

 

Fig. Top 3 LGAs for trams by stop density.   

 

 

Fig. Top 3 LGAs for trams by stop density.   
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Fig. Top 3 LGAs for buses by stop density.   

 

 

Fig. Top 3 LGAs for buses by stop density.   

 

Key ObservaJons for Best Service Density  
Train staEon density peaks in inner-metropolitan LGAs, while tram services concentrate heavily 
in inner-city areas. Although bus services show the most equitable distribuEon, they sEll favor 
inner and middle-ring suburbs. Some areas demonstrate strategic modal compensaEon, where 
LGAs with lower train staEon density offset this through higher bus or tram stop density, 
indicaEng deliberate network planning for service coverage. 
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Worst Density by Transport Type (LGA) 

 

Fig. No service and boRom 3 service LGAs for trains by staEon density.  

 

 

Fig. Lowest trains staEon density LGAs.  

 

 

Fig. No train services in LGAs.  
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Fig. No service and boRom 3 non-zero service LGAs for trams by stop density.    

 

 

Fig. Lowest tram stop density LGAs.  
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Fig. No tram services in LGAs.  

 

 

Fig. LGAs with no service of trains or trams. All LGAs are served by buses.  
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Fig. BoRom 3 service LGAs for buses by stop density. All LGAs have at least some bus services.  

 

 

Fig. Lowest bus stop density LGAs.  
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Fig. BoRom 3 service and zero service LGAs for all types of transport by staEon/stop density. 
There is significant overlap in the outer northern and eastern suburbs. Tram services are poor or 
non-existent outside of the inner-city suburbs  

 

Key ObservaJons for Worst Density 
MulEple LGAs, parEcularly in outer northern and eastern suburbs, lack train and tram services, 
relying solely on buses. While Manningham West and East compensate for their lack of trains 
with above-average bus and tram coverage, Keilor demonstrates poor mulE-modal integraEon, 
ranking only 18th in bus density. Significant service gaps persist in outer metropolitan areas 
including Macedon Ranges, Yarra Ranges, Cardinia and Nillumbik-Kinglake, where mulEple 
modes of transport are underrepresented or absent. 
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Comparison: Top vs BoDom LGA 

 

Fig. Bus, Tram and Train stop/staEon density in Stonnington West. This LGA is the only one that 
has both top 3 staEon/stop density for both trains and trams, and thus will be used as an 
example of a good accessibility LGA.   

 

Fig. Stonnington West has the best train staEon density.      

 

Fig. Stonnington West has the best tram stop density, ahead of the City of Melbourne LGA.  
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Fig. Bus, Tram and Train stop/staEon density in Macedon Ranges and Nillumbik – Kinglake. No 
trams, boRom 3 for buses and trains.   

 

 

Fig. Lowest bus stop density LGAs. Macedon Ranges has the worst bus stop density.   
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Fig. Lowest trains staEon density LGAs. Macedon Ranges has the second worst train staEon 
density.  

Key ObservaJons – Best and Worst StaJon/Stop Density 
Stonnington West and Macedon Ranges represent the extremes of Melbourne's transport 
accessibility. While Stonnington West ranks in the top 3 for both train and tram density, 
Macedon Ranges has Melbourne's worst bus density, second-worst train density, and no tram 
service—performing even more poorly than Nillumbik-Kinglake, which ranks in the boRom 3 
across all modes. 
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Routes & Catchment: Top vs BoDom LGA 

 

Fig. Bus, Tram and Train routes in Stonnington West LGA. All transport routes are well spaced 
out and offer extremely good coverage of the area with mulEple train, tram and bus lines.  
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Fig. Bus, Tram and Train routes in Nillumbik – Kinglake LGA. There is a concentraEon of transport 
bus routes in the south-west of the LGA around Gisborne, only one V/Line train and no trams.  
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Fig. Bus, Tram and Train catchment zones in Stonnington West LGA. 400m is used for tram and 
buses, 800m is used for trains.  
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Fig. Bus and Train catchment zones in Macedon Ranges LGA. 400m is used for tram and buses, 
800m is used for trains. 
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Fig. Zoom in on Gisborne – catchment zones in Macedon Ranges LGA. 400m is used for buses, 
800m is used for trains. 

 

 

Key ObservaJon – Catchments Comparison  
Stonnington West exhibits comprehensive coverage through mulE-modal integraEon, with 
overlapping 400m tram/bus catchments and 800m train staEon catchments (Eady and BurR, 
2019) leaving only the northeastern riverside area underserved. Conversely, Macedon Ranges' 
services concentrate around Gisborne's populaEon centers, with stop density significantly 
below Stonnington West's levels. Bus stops frequently exceed the 400m walking standard, and 
the area lacks Stonnington West's mulE-modal interchange opEons, offering only bus 
connecEons at V/Line staEons. 
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Service Frequency: Top vs BoDom LGA 

 

Fig. Monday 5-6pm Peak Transport Stops that have 10 minute or beRer frequency (6 Emes per 
hour) in Stonnington West.  
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Fig. Sunday 2-3pm Off-Peak Transport Stops that have 10 minute or beRer frequency (6 Emes 
per hour) in Stonnington West. 

 

Key ObservaJons – Service Frequency   
In Stonnington, most services meet the 10-minute frequency threshold at peak Emes (Eady and 
BurR, 2019; Infrastructure Victoria, 2023). Macedon Ranges does not have any services that 
have a 10 minutes or beRer frequency even during peak Emes, making public transport 
undependable and unreliable.   



 33 

Results  
The analysis reveals significant spaEal dispariEes in public transport accessibility across Greater 
Melbourne, with a pronounced center-periphery gradient. Inner Local Government Areas (LGAs) 
demonstrate consistently superior service density across all transport modes, exemplified by 
Stonnington West's unique posiEon in the top three rankings for both train and tram density. 
Modal distribuEon analysis shows buses providing the most extensive coverage across all LGAs, 
while trams demonstrate the most concentrated spaEal distribuEon, primarily serving inner and 
some middle-ring suburbs.  

 

Service frequency analysis indicates that only inner LGAs consistently meet the 10-minute 
frequency benchmark for "turn-up-and-go" service, parEcularly during peak hours. Significant 
service gaps exist in outer metropolitan regions, with areas like Macedon Ranges showing 
concurrent deficiencies across mulEple transport modes, having Melbourne's worst bus density 
and second-worst train density with no tram service. However, some LGAs demonstrate 
effecEve modal compensaEon strategies, notably Manningham's enhanced bus/tram coverage 
offsesng the absence of train services. The analysis of catchment areas reveals that 
Stonnington West achieves comprehensive coverage through effecEve mulE-modal integraEon, 
while Macedon Ranges services are confined to limited areas around populaEon centers, with 
significant gaps in coverage even along exisEng routes. 

 

 

Fig. Manningham has higher bus stop densiEes to compensate for the lack of trains and trams.  
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Discussion 
The findings raise important implicaEons for transport planning and equity in Greater 
Melbourne. While density analysis provides valuable insights into service distribuEon, it must be 
interpreted within the broader context of urban development paRerns and populaEon 
distribuEon which was not a part of this dataset. The stark contrast between inner and outer 
suburban service levels presents both challenges and opportuniEes for strategic intervenEon. 
The success of compensatory service provision in areas like Manningham suggests a viable 
model for improving accessibility in other underserved regions.  

 

The current distribuEon paRern raises concerns about transport equity, parEcularly given 
populaEon growth trends in outer areas. The concentraEon of high-frequency services in inner 
areas may reinforce exisEng socio-economic dispariEes, suggesEng the need for targeted 
intervenEon in poorly served areas. The effecEveness of mulE-modal integraEon in inner LGAs 
demonstrates the potenEal benefits of coordinated transport planning, while the success of 
some outer LGAs in maintaining adequate service levels through alternaEve modes provides 
valuable lessons for future planning iniEaEves.  

 

Conclusion 
This study demonstrates that public transport accessibility in Greater Melbourne exhibits 
significant spaEal variaEon, with clear advantages for inner metropolitan areas. While some 
regions show effecEve adaptaEon through modal compensaEon, others face substanEal 
accessibility challenges requiring strategic intervenEon. Future planning iniEaEves should focus 
on enhancing service frequency in outer areas while implemenEng successful modal 
compensaEon strategies from high-performing regions. Further research examining the 
relaEonship between populaEon density and service provision could provide addiEonal insights 
for opEmizing resource allocaEon across Greater Melbourne's public transport network.  
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Appendix – SQL Code 

Part C - Data Preprocessing  
-------------- Part C -------------- 

 

-------- Data Preprocessing -------- 

 

-- 1. Make single polygon boundary. 

CREATE TABLE melbourne_boundary AS 

SELECT ST_Union(geom) AS geom 

FROM mb2021_mel; 

 

-- 2. Add geometry table to stops. 

ALTER TABLE stops 

ADD COLUMN geom geometry(Point, 7844); 

 

UPDATE stops 

SET geom = ST_SetSRID(ST_MakePoint(stop_lon, stop_lat), 7844); 

 

-- 3 and 4. Stops Improved Table 

CREATE TABLE stops_with_route_info AS 

SELECT  

    st.stop_id::varchar, 

    s.stop_name, 

    s.stop_lat, 

    s.stop_lon, 
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    s.geom, 

    st.arrival_Eme, 

    st.departure_Eme, 

    t.trip_id::varchar, 

    r.route_id::varchar, 

    r.route_short_name, 

    r.route_long_name, 

    r.route_type, 

    CASE  

        WHEN r.route_type = 0 THEN 'Tram' 

        WHEN r.route_type = 2 THEN 'Train' 

        WHEN r.route_type = 3 THEN 'Bus' 

        ELSE 'Unknown' 

    END AS vehicle_type 

FROM  

    stops s 

JOIN stop_Emes st  

    ON s.stop_id::varchar = st.stop_id::varchar  

JOIN trips t  

    ON st.trip_id::varchar = t.trip_id::varchar  

JOIN routes r  

    ON t.route_id::varchar = r.route_id::varchar 

;  

 

-- EXTRA PREPROCESSING 
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-- Step 1: Create a table for LGA boundaries 

CREATE TABLE lga_aggregated_boundaries AS 

SELECT  

    sa3_code21 as lga_code, 

    sa3_name21 as lga_name, 

    SUM(mb2021_mel.areasqkm21) AS lga_area_sqkm 

FROM mb2021_mel 

GROUP BY lga_code, lga_name; 

 

-- Step 2. Aggregate mesh block geometries into LGA boundaries 

CREATE TABLE lga_boundaries AS 

SELECT  

    sa3_code21 AS lga_code,  

    sa3_name21 AS lga_name,  

    ST_Union(geom) AS geom 

FROM mb_2021_mel 

GROUP BY sa3_code21, sa3_name21; 

 

-- Step 3. Calculate the centroids of LGA boundaries 

CREATE TABLE lga_centroids AS 

SELECT  

    lga_code,  

    lga_name,  

    ST_Centroid(geom) AS centroid_geom 

FROM lga_boundaries; 
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Data Analysis and Visualiza.on  

Data Preprocessing 
-------------- Part C -------------- 

 

-------- Data Preprocessing -------- 

 

-- 1. Make single polygon boundary. 

CREATE TABLE melbourne_boundary AS 

SELECT ST_Union(geom) AS geom 

FROM mb2021_mel; 

 

-- 2. Add geometry table to stops. 

ALTER TABLE stops 

ADD COLUMN geom geometry(Point, 7844); 

 

UPDATE stops 

SET geom = ST_SetSRID(ST_MakePoint(stop_lon, stop_lat), 7844); 

 

-- 3 and 4. Stops Improved Table 

CREATE TABLE stops_with_route_info AS 

SELECT  

    st.stop_id::varchar, 

    s.stop_name, 

    s.stop_lat, 

    s.stop_lon, 
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    s.geom, 

    st.arrival_Eme, 

    st.departure_Eme, 

    t.trip_id::varchar, 

    r.route_id::varchar, 

    r.route_short_name, 

    r.route_long_name, 

    r.route_type, 

    CASE  

        WHEN r.route_type = 0 THEN 'Tram' 

        WHEN r.route_type = 2 THEN 'Train' 

        WHEN r.route_type = 3 THEN 'Bus' 

        ELSE 'Unknown' 

    END AS vehicle_type 

FROM  

    stops s 

JOIN stop_Emes st  

    ON s.stop_id::varchar = st.stop_id::varchar  

JOIN trips t  

    ON st.trip_id::varchar = t.trip_id::varchar  

JOIN routes r  

    ON t.route_id::varchar = r.route_id::varchar 

;  

 

-- EXTRA PREPROCESSING 
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-- Step 1: Create a table for LGA boundaries 

CREATE TABLE lga_aggregated_boundaries AS 

SELECT  

    sa3_code21 as lga_code, 

    sa3_name21 as lga_name, 

    SUM(mb2021_mel.areasqkm21) AS lga_area_sqkm 

FROM mb2021_mel 

GROUP BY lga_code, lga_name; 

 

-- Step 2. Aggregate mesh block geometries into LGA boundaries 

CREATE TABLE lga_boundaries AS 

SELECT  

    sa3_code21 AS lga_code,  

    sa3_name21 AS lga_name,  

    ST_Union(geom) AS geom 

FROM mb_2021_mel 

GROUP BY sa3_code21, sa3_name21; 

 

-- Step 3. Calculate the centroids of LGA boundaries 

CREATE TABLE lga_centroids AS 

SELECT  

    lga_code,  

    lga_name,  

    ST_Centroid(geom) AS centroid_geom 

FROM lga_boundaries; 
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Public Transport Coverage Density (LGA) 
-------- Part 3 - Analysis -------- 

 

-------- Density Analysis -------- 

 

-- Stop Count by Type of transport.  

CREATE TABLE lga_stop_count_by_type AS 

SELECT  

    lb.lga_name,  

    lb.lga_code,  

    vt.vehicle_type,  

    0 AS num_stops 

FROM  

    lga_boundaries lb, 

    (VALUES ('Train'), ('Tram'), ('Bus')) AS vt(vehicle_type); 

 

   -- SpaEal join for stop counts table 

WITH stop_counts AS ( 

    SELECT  

        l.lga_name,  

        l.lga_code,  

        s.vehicle_type,  

        COUNT(s.stop_id) AS num_stops 

    FROM  

        -- Transform LGA boundaries and stops to the same SRID (7844) 

        (SELECT lga_name, lga_code, ST_Transform(geom, 7844) AS geom FROM lga_boundaries) l 
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    JOIN  

        (SELECT DISTINCT stop_id, vehicle_type, ST_Transform(geom, 7844) AS geom  

         FROM stops_with_route_info) s 

    ON ST_Within(s.geom, l.geom)  -- Stop is within the LGA boundary 

    GROUP BY l.lga_name, l.lga_code, s.vehicle_type 

) 

-- Update the LGA table with stop counts 

UPDATE lga_stop_count_by_type t 

SET num_stops = sc.num_stops 

FROM stop_counts sc 

WHERE  

    t.lga_name = sc.lga_name  

    AND t.lga_code = sc.lga_code  

    AND t.vehicle_type = sc.vehicle_type; 

 

-- Add area column to LGA boundaries 

ALTER TABLE lga_boundaries ADD COLUMN area_sqkm NUMERIC; 

 

-- Update area_sqkm in lga_boundaries using data from lga_2021_aust 

UPDATE lga_boundaries lb 

SET area_sqkm = la.lga_area_sqkm 

FROM ptv.lga_aggregated_boundaries la 

WHERE lb.lga_code = la.lga_code; 

 

-- BUS STOP DENSITY 

CREATE TABLE lga_stop_density_with_geom_bus AS 
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SELECT  

    lscbt.lga_name,  

    lscbt.lga_code,  

    lscbt.vehicle_type,  

    lscbt.num_stops,  

    lb.area_sqkm,  

    lb.geom, 

    CASE  

        WHEN lb.area_sqkm > 0 THEN lscbt.num_stops / lb.area_sqkm 

        ELSE 0 

    END AS stop_density_per_sqkm 

FROM  

    lga_stop_count_by_type lscbt 

JOIN  

    lga_boundaries lb  

    ON lscbt.lga_code = lb.lga_code 

WHERE  

 lscbt.vehicle_type = 'Bus'; 

    

-- TRAM STOP DENSITY 

CREATE TABLE lga_stop_density_with_geom_tram AS 

SELECT  

    lscbt.lga_name,  

    lscbt.lga_code,  

    lscbt.vehicle_type,  

    lscbt.num_stops,  
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    lb.area_sqkm,  

    lb.geom, 

    CASE  

        WHEN lb.area_sqkm > 0 THEN lscbt.num_stops / lb.area_sqkm 

        ELSE 0 

    END AS stop_density_per_sqkm 

FROM  

    lga_stop_count_by_type lscbt 

JOIN  

    lga_boundaries lb  

    ON lscbt.lga_code = lb.lga_code 

WHERE  

 lscbt.vehicle_type = 'Tram'; 

 

   -- TRAIN STATION DENSITY 

CREATE TABLE lga_stop_density_with_geom_train AS 

SELECT  

    lscbt.lga_name,  

    lscbt.lga_code,  

    lscbt.vehicle_type,  

    lscbt.num_stops,  

    lb.area_sqkm,  

    lb.geom, 

    CASE  

        WHEN lb.area_sqkm > 0 THEN lscbt.num_stops / lb.area_sqkm 

        ELSE 0 
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    END AS stop_density_per_sqkm 

FROM  

    lga_stop_count_by_type lscbt 

JOIN  

    lga_boundaries lb  

    ON lscbt.lga_code = lb.lga_code 

WHERE  

 lscbt.vehicle_type = 'Train'; 

 

Best Service by Transport Type 
 -- TOP 3 

create table top_3_bus AS 

SELECT  

    lga_name,  

    stop_density_per_sqkm,  

    vehicle_type,  

    num_stops,  

    area_sqkm,  

    geom 

FROM  

    lga_stop_density_with_geom_bus 

ORDER BY  

    stop_density_per_sqkm DESC 

LIMIT 3; 

 

create table top_3_tram AS 
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SELECT  

    lga_name,  

    stop_density_per_sqkm,  

    vehicle_type,  

    num_stops,  

    area_sqkm,  

    geom 

FROM  

    lga_stop_density_with_geom_tram 

ORDER BY  

    stop_density_per_sqkm DESC 

LIMIT 3; 

 

create table top_3_train AS 

SELECT  

    lga_name,  

    stop_density_per_sqkm,  

    vehicle_type,  

    num_stops,  

    area_sqkm,  

    geom 

FROM  

    lga_stop_density_with_geom_train 

ORDER BY  

    stop_density_per_sqkm DESC 

LIMIT 3; 
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-- TOP 5 - SensiEvity Analysis 

create table top_5_bus AS 

SELECT  

    lga_name,  

    stop_density_per_sqkm,  

    vehicle_type,  

    num_stops,  

    area_sqkm,  

    geom 

FROM  

    lga_stop_density_with_geom_bus 

ORDER BY  

    stop_density_per_sqkm DESC 

LIMIT 5; 

 

create table top_5_tram AS 

SELECT  

    lga_name,  

    stop_density_per_sqkm,  

    vehicle_type,  

    num_stops,  

    area_sqkm,  

    geom 

FROM  

    lga_stop_density_with_geom_tram 
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ORDER BY  

    stop_density_per_sqkm DESC 

LIMIT 5; 

 

create table top_5_train AS 

SELECT  

    lga_name,  

    stop_density_per_sqkm,  

    vehicle_type,  

    num_stops,  

    area_sqkm,  

    geom 

FROM  

    lga_stop_density_with_geom_train 

ORDER BY  

    stop_density_per_sqkm DESC 

LIMIT 5; 

 

Worst and Zero Service by Transport Type 
-- BOTTOM 3 

CREATE TABLE boRom_3_bus AS 

SELECT  

    lga_name,  

    stop_density_per_sqkm,  

    vehicle_type,  

    num_stops,  
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    area_sqkm,  

    geom 

FROM  

    lga_stop_density_with_geom_bus 

WHERE  

 num_stops > 0 

ORDER BY  

    stop_density_per_sqkm ASC 

LIMIT 3; 

 

CREATE TABLE boRom_3_tram AS 

SELECT  

    lga_name,  

    stop_density_per_sqkm,  

    vehicle_type,  

    num_stops,  

    area_sqkm,  

    geom 

FROM  

    lga_stop_density_with_geom_tram 

WHERE  

    num_stops > 0 

ORDER BY  

    stop_density_per_sqkm ASC 

LIMIT 3; 
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CREATE TABLE boRom_3_train AS 

SELECT  

    lga_name,  

    stop_density_per_sqkm,  

    vehicle_type,  

    num_stops,  

    area_sqkm,  

    geom 

FROM  

    lga_stop_density_with_geom_train 

WHERE  

 num_stops > 0 

ORDER BY  

    stop_density_per_sqkm ASC 

LIMIT 3; 

 

-- ZERO SERVICE AREAS 

CREATE TABLE zero_bus_lgas AS 

SELECT  

    lga_name,  

    stop_density_per_sqkm,  

    vehicle_type,  

    num_stops,  

    area_sqkm,  

    geom 

FROM  
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    lga_stop_density_with_geom_bus 

WHERE  

 num_stops = 0; 

 

CREATE TABLE zero_tram_lgas AS 

SELECT  

    lga_name,  

    stop_density_per_sqkm,  

    vehicle_type,  

    num_stops,  

    area_sqkm,  

    geom 

FROM  

    lga_stop_density_with_geom_tram 

WHERE  

 num_stops = 0; 

 

CREATE TABLE zero_train_lgas AS 

SELECT  

    lga_name,  

    stop_density_per_sqkm,  

    vehicle_type,  

    num_stops,  

    area_sqkm,  

    geom 

FROM  
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    lga_stop_density_with_geom_train 

WHERE  

 num_stops = 0; 

 

Catchment Area Comparison  
-------- 800m train (400m tram/bus) Ease of Access - Analysis -------- 

 

-- Route Shapes table 

CREATE TABLE route_shapes AS 

WITH shape_geoms AS ( 

    SELECT  

        shape_id, 

        ST_MakeLine( 

            ST_SetSRID(ST_MakePoint(shape_pt_lon, shape_pt_lat), 7844) 

            ORDER BY shape_pt_sequence 

        ) AS geom 

    FROM shapes 

    GROUP BY shape_id 

) 

SELECT DISTINCT 

    r.route_id, 

    r.route_short_name, 

    r.route_long_name, 

    CASE r.route_type 

        WHEN 0 THEN 'Tram' 

        WHEN 2 THEN 'Train' 
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        WHEN 3 THEN 'Bus' 

        ELSE 'Other' 

    END AS vehicle_type, 

    sg.geom 

FROM shape_geoms sg 

JOIN trips t ON sg.shape_id = t.shape_id 

JOIN routes r ON t.route_id = r.route_id; 

 

 

  

CREATE TABLE route_shapes_with_lga AS 

WITH shape_geoms AS ( 

    SELECT  

        shape_id, 

        ST_MakeLine( 

            ST_SetSRID(ST_MakePoint(shape_pt_lon, shape_pt_lat), 7844) 

            ORDER BY shape_pt_sequence 

        ) AS geom 

    FROM shapes 

    GROUP BY shape_id 

) 

SELECT DISTINCT 

    r.route_id, 

    r.route_short_name, 

    r.route_long_name, 

    CASE r.route_type 
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        WHEN 0 THEN 'Tram' 

        WHEN 2 THEN 'Train' 

        WHEN 3 THEN 'Bus' 

        ELSE 'Other' 

    END AS vehicle_type, 

    lb.lga_name AS lga_name, 

    ST_IntersecEon( 

        ST_Transform(sg.geom, 7844), 

        ST_Transform(lb.geom, 7844) 

    ) AS geom 

FROM shape_geoms sg 

JOIN trips t ON sg.shape_id = t.shape_id 

JOIN routes r ON t.route_id = r.route_id 

JOIN lga_boundaries lb  

    ON ST_Intersects( 

        ST_Transform(sg.geom, 7844), 

        ST_Transform(lb.geom, 7844) 

    ) 

    AND lb.lga_name IN ('Stonnington - West', 'Macedon Ranges'); 

 

 

CREATE TABLE catchment_areas AS 

WITH selected_lgas AS ( 

    SELECT * 

    FROM lga_boundaries  

    WHERE lga_name IN ('Stonnington - West', 'Macedon Ranges') 
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) 

SELECT  

    s.stop_id, 

    s.stop_name, 

    CASE s.route_type 

        WHEN 0 THEN 'Tram' 

        WHEN 2 THEN 'Train' 

        WHEN 3 THEN 'Bus' 

        ELSE 'Other' 

    END as vehicle_type, 

    l.lga_name, 

    CASE s.route_type 

        WHEN 2 THEN 800 

        ELSE 400 

    END as buffer_radius_m, 

    s.geom as stop_point, 

    ST_Transform( 

        ST_Buffer( 

            ST_Transform(s.geom, 7844), 

            CASE  

                WHEN s.route_type = 2 THEN 800 

                ELSE 400 

            END 

        ), 

        4326 

    ) as catchment_area 
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FROM stops_with_route_info s 

JOIN selected_lgas l  

    ON ST_Intersects(ST_Transform(s.geom, 7844), ST_Transform(l.geom, 7844)) 

ORDER BY  

    l.lga_name, 

    CASE s.route_type 

        WHEN 2 THEN 1  -- Train first 

        WHEN 0 THEN 2  -- Tram second 

        WHEN 3 THEN 3  -- Bus third 

        ELSE 4         -- Other last 

    END, 

    s.stop_name; 

 

 

Service Frequency Comparison  
-------- 10 Minute Interval Frequency - Analysis -------- 

CREATE TABLE frequency_analysis AS  

WITH peak_services AS ( 

    SELECT  

        s.stop_id, 

        s.stop_name, 

        s.route_type, 

        r.route_id, 

        r.route_short_name, 

        l.lga_name, 

        t.shape_id, 
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        COUNT(DISTINCT t.trip_id) as service_count 

    FROM stops_with_route_info s 

    JOIN lga_boundaries l ON ST_Within(ST_Transform(s.geom, 7844), l.geom) 

    JOIN stop_Emes st ON s.stop_id = st.stop_id::varchar 

    JOIN trips t ON st.trip_id = t.trip_id 

    JOIN routes r ON t.route_id = r.route_id 

    JOIN calendar c ON t.service_id = c.service_id 

    WHERE  

        l.lga_name IN ('Stonnington - West', 'Macedon Ranges') 

        AND c.monday = 1 

        AND ( 

            CASE  

                WHEN st.arrival_Eme LIKE '24%'  

                THEN (SUBSTRING(st.arrival_Eme FROM 3))::interval + interval '24 hours' 

                ELSE st.arrival_Eme::interval  

            END 

        ) BETWEEN '17:00:00'::interval AND '18:00:00'::interval 

    GROUP BY  

        s.stop_id, s.stop_name, s.route_type,  

        r.route_id, r.route_short_name, l.lga_name, t.shape_id 

    HAVING COUNT(DISTINCT t.trip_id) >= 6  

), 

route_shapes AS ( 

    SELECT  

        shape_id, 

        ST_Transform( 
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            ST_MakeLine( 

                ST_SetSRID(ST_MakePoint(shape_pt_lon, shape_pt_lat), 4326) 

                ORDER BY shape_pt_sequence 

            ), 

            7844 

        ) as route_geom 

    FROM shapes 

    GROUP BY shape_id 

) 

SELECT  

    ps.*, 

    CASE ps.route_type 

        WHEN 0 THEN 'Tram' 

        WHEN 2 THEN 'Train' 

        WHEN 3 THEN 'Bus' 

        ELSE 'Other' 

    END as vehicle_type, 

    s.geom as stop_point, 

    rs.route_geom as route_shape 

FROM peak_services ps 

JOIN stops_with_route_info s ON ps.stop_id = s.stop_id 

LEFT JOIN route_shapes rs ON ps.shape_id = rs.shape_id; 

 

 

CREATE TABLE frequency_analysis_off_peak AS 

WITH peak_services AS ( 
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    SELECT  

        s.stop_id, 

        s.stop_name, 

        s.route_type, 

        r.route_id, 

        r.route_short_name, 

        l.lga_name, 

        t.shape_id, 

        COUNT(DISTINCT t.trip_id) as service_count 

    FROM stops_with_route_info s 

    JOIN lga_boundaries l ON ST_Within(ST_Transform(s.geom, 7844), l.geom) 

    JOIN stop_Emes st ON s.stop_id = st.stop_id::varchar 

    JOIN trips t ON st.trip_id = t.trip_id 

    JOIN routes r ON t.route_id = r.route_id 

    JOIN calendar c ON t.service_id = c.service_id 

    WHERE  

        l.lga_name IN ('Stonnington - West', 'Macedon Ranges') 

        AND c.sunday = 1 

        AND ( 

            CASE  

                WHEN st.arrival_Eme LIKE '24%'  

                THEN (SUBSTRING(st.arrival_Eme FROM 3))::interval + interval '24 hours' 

                ELSE st.arrival_Eme::interval  

            END 

        ) BETWEEN '14:00:00'::interval AND '15:00:00'::interval 

    GROUP BY  



 61 

        s.stop_id, s.stop_name, s.route_type, 

        r.route_id, r.route_short_name, l.lga_name, t.shape_id 

    HAVING COUNT(DISTINCT t.trip_id) >= 6 

), 

route_shapes AS ( 

    SELECT  

        shape_id, 

        ST_Transform( 

            ST_MakeLine( 

                ST_SetSRID(ST_MakePoint(shape_pt_lon, shape_pt_lat), 4326) 

                ORDER BY shape_pt_sequence 

            ), 

            7844 

        ) as route_geom 

    FROM shapes 

    GROUP BY shape_id 

) 

SELECT  

    ps.*, 

    CASE ps.route_type 

        WHEN 0 THEN 'Tram' 

        WHEN 2 THEN 'Train' 

        WHEN 3 THEN 'Bus' 

        ELSE 'Other' 

    END as vehicle_type, 

    s.geom as stop_point, 
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    rs.route_geom as route_shape 

FROM peak_services ps 

JOIN stops_with_route_info s ON ps.stop_id = s.stop_id 

LEFT JOIN route_shapes rs ON ps.shape_id = rs.shape_id; 

 

 

Screenshots of Tables  
---- SCREENSHOTS FOR TABLES ---- 

-- HEATMAPS TRAM  

SELECT  

    lscbt.lga_name, 

    lscbt.vehicle_type, 

    CASE  

        WHEN lb.area_sqkm > 0 THEN lscbt.num_stops / lb.area_sqkm 

        ELSE 0 

    END AS stop_density_per_sqkm, 

    lscbt.num_stops,  

    lb.area_sqkm,  

    lb.geom 

FROM  

    lga_stop_count_by_type lscbt 

JOIN  

    lga_boundaries lb  

    ON lscbt.lga_code = lb.lga_code 

WHERE  

 lscbt.vehicle_type = 'Tram' 
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order by stop_density_per_sqkm DESC; 

 

-- HEATMAPS TRAIN  

SELECT  

    lscbt.lga_name, 

    lscbt.vehicle_type, 

    CASE  

        WHEN lb.area_sqkm > 0 THEN lscbt.num_stops / lb.area_sqkm 

        ELSE 0 

    END AS stop_density_per_sqkm, 

    lscbt.num_stops,  

    lb.area_sqkm,  

    lb.geom 

FROM  

    lga_stop_count_by_type lscbt 

JOIN  

    lga_boundaries lb  

    ON lscbt.lga_code = lb.lga_code 

WHERE  

 lscbt.vehicle_type = 'Train' 

order by stop_density_per_sqkm DESC; 

 

 

-- HEATMAPS BUS 

SELECT  

    lscbt.lga_name, 
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    lscbt.vehicle_type, 

    CASE  

        WHEN lb.area_sqkm > 0 THEN lscbt.num_stops / lb.area_sqkm 

        ELSE 0 

    END AS stop_density_per_sqkm, 

    lscbt.num_stops,  

    lb.area_sqkm,  

    lb.geom 

FROM  

    lga_stop_count_by_type lscbt 

JOIN  

    lga_boundaries lb  

    ON lscbt.lga_code = lb.lga_code 

WHERE  

 lscbt.vehicle_type = 'Bus' 

order by stop_density_per_sqkm DESC; 

 


