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History of Strategic Models in DIT
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Integrated Modelling Framework



DIT’s Integrated Modelling Framework
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Strategic Modelling (SAM) – Cube
• Assess high-level, network wide impact of changes to land use, 

demographics and infrastructure (i.e., perform what-if analysis)
• Predict travel demand by mode and in doing so create origin-

destination matrices (i.e., flow by zone by mode)Input Requirements

Micro-analytical Modelling – (e.g., SIDRA)
• Optimise signal operation
• Optimise intersection design

Tactical Modelling (TAM) – Aimsun
• Allocate demand predictions to the road network in a more 

granular and realistic manner
• Provide evidence for the assessment and comparison of project 

options or operational policy changes at the road network level

Operational Modelling (TAM subarea) – Aimsun
• Provide evidence and assistance for the project design process and 

option selection at a subnetwork level
• Optimise corridor phase signalling test



*Depending on the type of DIA, any or more than one model may be needed.

Using the Right Model

Task
Model Type

SAM TAM (Macro) TAM (Meso) TAM (Micro) Micro-analytical (e.g. 
SIDRA)

Land Use / Transport Planning Policy Development / 
PT option testing • • • • •
Significant Transport Interventions Feasibility / 
Scoping Study / Economic Analysis • • • • •
Development Impact Assessment* • • • • •
Road projects option testing • • • • •
Detailed Design 
Traffic Management Plans • • • • •
Traffic Operations
Incident Management • • • • •

SAM Presentation AITPM – Nov 2023
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SAM – Strategic Adelaide Model



What is SAM?
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What is SAM?
• SAM is a Travel Demand Forecasting Model.

• What is a Travel Demand Forecasting Model?

• A set of mathematical relationships
describing when, why and how people and
goods move.

• A Travel Demand Forecasting Model can
answer the following questions:

• How many trips will people make? (Trip generation)

• Where will people travel? (Trip distribution)

• How will people travel? (Mode choice)

• What routes will people take? (Trip assignment)



Primary Objectives for SAM
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• Data refresh (base year 2016)

• Expansion of zone system and model coverage

• 4 in 1 model

• Significant improvements in coding and documentation 
within the model

• Improvements in run times

• Greater Quality Assurance



Validation Criteria
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• The validation tests for the strategic 
model are summarised below.  Except 
where specified, the tests were applied to 
the base year model (2016) and use 
observed data from the same general 
period (2015-2017).

• An independent peer review has also 
been done.



SAM Updates - general
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• Replaced MASTEM 
• Departments previous Strategic Travel 

Demand Model

• Re-based 2016
• 2021 re-base in progress

• Increase and refined Geography
• Large model boundary and refined 

zonal system 

• Additional sub-model and reporting
• Sub-area module(s)
• Sub-area analysis and reporting

• New Economic Tool – SODUBT
• SAM Origin Destination User Benefit 

Tool (SODUBT) economic module

Employment Categories
Technical

Services

Manufacturing

Transport

Education

Office

Retail

Entertainment

Optimised for Speed
Sketch ~45mins
Planning ~4 .5hrs
Economic ~7.5hrs
Assignment ~60mins

1013 Zones

Modelled Area
Adelaide

Adelaide Hills
Fleurieu Peninsula

Murray Bridge
Barossa

Clare Valley

4- in- 1 Model
Sketch - Project feasibilty
Planning - Day to day planning work
Economic - CBA workk
Assignment - Senstivity testing

Forecasts 5 Modes
Car / Light Commercials
Public Transport
Bicycles
Walking
Trucks

Forecasts Workers by 
Household Size

Trip making impacted by 
Age of Population 

200K Public Transport Trips  
(Bus, Tram and Train )

2016 Costs

Self- cleaning 
Model

Economic Tool updated to 
provide ATAP, TfNSW and 
DIT Assessments

11,875 Network 
Kilometres

Updated Commercial Vehicles Model
Latest survey data 

Port Adelaide Seaport Zones Special Generation

Rigid, Articulated and B- Double+ Trucks

Special Trip Generators
Hospitals, Major Shopping Centre, Tourist Beaches

Assess future scenarios 
PT Revolution

Living Local

Business As Usual

Model Validation
R2 targets met

PT Boardings within 10%

3 in 4  travel times meet target

Time Period demand matches observed

Assignments and Model converge

Good replication of Journey- to- work 

4 .5  mill car person trips
Avg Car Occupancy 1.3

 SAM V1.0  
Fast Facts 



SAM Updates - continue

SAM Presentation AITPM – Nov 2023

• The creation of SAM provided an opportunity 
to simplify the folder structure.  The new 
structure has been designed to split up into 
all Voyager Files, all input files and all out 
files.

1. Documentation;
2. Input Files;
3. Model Files; and
4. Reporting.

• New CUBE applications and scripts have been 
developed/written to take advantage of the new folder/file 
structure to ensure a clean and relatively simple structure.

Folder and File Structure



SAM Inputs
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• The following key inputs for each scenario in SAM:

• Each scenario in SAM is defined in the CUBE 
Scenario manager and controlled by a series of 
CUBE Catalog Keys.

• A Catalog Key is a series of user definable, 
scenario-specific variables that define a scenario.

• Within SAM keys have been arranged into the 
following groups:

• SAM Model Inputs;
• Highway Inputs;
• Special Generators;
• Public Transport Inputs;
• Model Parameters; and
• Reporting Requirements.



SAM Geography
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• Expansion of zone system and model 
coverage

• Study area expanded considerably over MASTEM area

• 990 internal zones – allowing for future splitting if 
required

• External Zone 1001 – 1013 are included as buffer 
zones
• New approach to Externals, not adopted in any other model in 

Australia
• Buffer zones to enable better modelling of trips near edge of study 

area



Sub-Area Module
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• Sub-area Reporting Module

• Automated sub-area creation using a shapefile

• 3 Sub Modules
• Sub Area Matrix
• Sub Area Analysis
• Select Link Analysis

• Enhanced Sub-Area model outputs and reporting
• Summary statistics – full and sub-area
• Select link and zone reporting
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SAM – 4 in 1 Model



4 in 1 Model
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4 modules of SAM to provide a range of strategic and planning options
• SAM-S sketch model provides ultrafast full model runs at a strategic level 

• Strategy/Policy development
• Strategic scenario testing
• 45 – 55 minutes runtimes

• SAM-P planning model provides a more detailed scenario planning ability
• Planning initiative - code amendments
• Issues identification and prioritisation 
• 3 – 4 hours runtime

• SAM-E economic model provides a full model runs with detailed outputs
• Strategic economic assessment – business case input
• 6 -7 hours runtime

• SAM-A assignment only model
• Uses the Planning/Economic model assignment output as the base
• Rapid test of alternative networks or demand
• 20 – 30 minutes runtime



SAM-S
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• Assumes same study area of SAM

• More aggregate zoning system

• Higher level (feasibility) planning needs less 

granularity

• Not to be used for concept planning

• Purpose is to provide a very fast model

• SA2 zoning system

• All modifications automated



SAM-S
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• Conversion of SAM-P to SAM-S
To remove any need for multiple networks, the 
following approach was adopted:
• A concordance between planning and sketch zones
• One centroid connector from each planning zone is 

retained
• Centroid location is geocoded based on zone shape
• Each centroid connector’s distance is recalculated
• Trip generation totals for the planning zones are produced 

to provide the number of trips



SAM-P/E
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• SAM-P uses integer assignment to speed 
up runtime – suitable for planning  

• SAM-E full model run - to be used for 
economic work



SAM-AP/AE
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• SAM-AP / AE assignment only runs but 
can be used for planning or economics. 
Rapid test of alternate networks or 
demands
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What Can SAM Do?



What Can SAM Do?
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SAM informs strategic planning:
• Scenario testing 
• Strategy development
• Strategic economic assessment
• Issues identification and prioritisation
• Planning initiatives selection
• Provides demand matrices for TAM



Future Travel Scenarios

SAM Presentation AITPM – Nov 2023

Business as usual
Continue to be a car reliant 
city
• Land use patterns largely 

unchanged
• Public Transport market share 

unchanged
• New technologies do not change 

travel behaviours

Living Local
Shift to reduced travel
• Reduced ‘undesirable’ private 

travel and more WFH and 
deliveries.

• Dispersed transport demand by 
time and location

• More (and easier) trips for leisure, 
freight and local delivery 

PT Revolution
Improve and promote PT as the 
preferred travel choice
• High level of trips to the CBD are by 

walking, cycling and public transport
• Through CBD movements by cars are 

eliminated
• Full-radial and orbital CBD Mass network
• Wide range of FMLM options

New Accessibility
Increase private transport, but 
share with others
• Autonomous and Electric 

Vehicles
• Dispersed travel demand
• Regional hubs develop
• Wide range of FMLM options
• Targeted BRT Expansion

× Will not achieve net zero targets due to 
car dependency and slow technology 
adoption

× Congestion will grow with population and 
activity

× Accessibility issues are not addressed
× Continued high infrastructure investment 

is dependent on continued availability of 
financing.

× Potential negative impacts of new or 
increased suburban deliveries and 
technologies (eg drones)

× No agreed CBD Access Strategy
× High infrastructure investment is required, 

dependent on continued availability of financing.
× Road space reallocation from cars may be 

resisted.

× Road space reallocation from cars may be 
resisted.

 Works at current activity levels.  Peak hour congestion reduces
 Quality of life improves as ‘undesirable’ 

travel is reduced
 Lowest cost to government
 Increased livability and job choice in 

regional and fringe areas
 Can support net zero targets with 

accelerated electrification

Ke
y 
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 Can support higher populations with less 
congestion impact

 Potential to improve place and accessibility 
outcomes

 Potential to increase land development 
opportunities

 Can support net zero targets with accelerated 
electrification 

 New private sector options may enable 
enhanced accessibility and mobility at 
reduced costs.

 Can support net zero targets with 
accelerated electrification

• Uncertain impact on congestion
• Shift of activity towards regional hubs

• Potential for road user charging
• Some CBD activity shifts to suburbs or 

regions.

De
sc
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n

KPI: Average travel 
speed KPI: PT mode share KPI: % of journeys < 

3km
KPI: PT+ shared 

private mode share



Future Travel Scenarios Testing
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01

Business as 
Usual (BAU)

03

Living Local
- 40% Work from Home

02

PT Revolution
- 15% mode shift
- 30% mode shift

Business as usual (BAU)01

PT Revolution (PT-R)02

Living Local (LL)03
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Insights – PT Revolution 30%



Summary Statistics
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Growth in population and the economy

Car:
-29.9%
3.74 m

Demand (in number of person trips made)

Bike:
0%

0.11 m

Walk:
0%

1.17 m

PT:
616%
1.85 m

Growth to 2041, 2021 level illustrated by a dotted line

1.8m

Growth
16.8%

Jobs

0.8m

Growth
12.4%

0.4m

Enrolments Growth
16.5%

VKT:
-19.1%
48.7 m

Car:
54.5%

(-23.2%)

Bike:
1.5%
(0%)

Walk:
17%
(0%)

PT:
27%

(+23.2%)

Vehicle Travel Data (in number of vehicle kilometres/hours travelled)

Growth
Trips

Share
Change

Growth
Travel

VHT:
-27.1%
0.87 m
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Change in Daily Traffic
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Change in LOS

The map shows the Level of Service (LOS) between Base 

Case and Project Case scenarios.

Improvement to the overall road network performance 

is evident.

BAU PT-R (30%)



Vehicle Data - Total
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Trip Characteristics 
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2041 BAU 2041 PT-R (30%)

Indicator
Trip 

Distance 
(km)

Trip Time 
(mins)

Avg Speed 
(kmph)

Trip 
Distance 

(km)

Trip Time 
(mins)

Avg Speed 
(kmph)

Car
12.41 14.58 51.04 12.86 13.58 56.84

PT
9.61 32.58 17.70 12.39 40.48 18.36

Bike
6.70 26.82 15.00 6.70 26.82 15.00

Walk
1.95 23.37 5.00 1.95 23.37 5.00
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Insights – Other



Strategic / High Level Analysis
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Business as usual (BAU)01

Carbon Constraint (CC)02

Deloitte’s Net Zero Transport Emissions Scenarios



Code Amendment Assessments
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Salt Fields development01

Hackham development02

Concordia development03

Roseworthy development04
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Mount Barker LGA
Mount Barker Region (MBR)
Nairne (Na)
Mount Barker (MtB)
Hahndorf – Echunga (HE)

Growth in population and the economy
Growth to 2041 BAU, difference to 2021 levels illustrated by lighter bars

Socio-demographics

Quantities in figures represent total values; percentages represent change from 2021

Population Jobs Enrollements

Greater Adelaide

1.8m 0.7m 0.4m

1.0M

+16.8%

+11.5%

+16.5%

2.0M

Population Jobs Enrollements

Mount Barker LGA

SA2’s

49.7K 13.4K 6.8K

30.0K

MBR

Na

MtB

HE

7,293
+13.3%

6,353
+15.6%

31,261
+54.5%

4,745
+6.3%

+35.6%

+14.9%

+12.5%

1,202
-4.3%

518
+3.8%

9,973
+22.5%

1,662
-3.7%

269
+2.7%

477
+0.8%

5,384
+15.1%

633
+6.2%

60.0K
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Future Scenarios

Business as usual (BAU)01

Low Growth (LLUG)02

High Growth (HLUG)03

HIGH LAND 
USE 

GROWTH 
(HLUG)

LOW LAND 
USE 

GROWTH 
(LLUG)

MEDIUM 
LAND USE 
GROWTH 

(BAU)

02 0301
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Destination Maps
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AM Traffic Flow
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Traffic demand per section of 
roadway can be exported from the 
model for all model years and 
network cases. 

Traffic Demand Schematics

XX,XXX = Base Case (BC)

XX,XXX = Future Year BAU

XX,XXX = Future Year PC 1

XX,XXX = Future Year PC 2

BC -> FUTURE BAU

E. STREET

F. ROAD

A. ROAD

22,760 31,690

G. ROAD

19,710 25,550

24,760 31,060

30,460 40,650

29,760 37,760

D. STREETD. STREET

C. AVENUE

B. ROAD

FUTURE BAU -> PC 2

E. STREET

F. ROAD

A. ROAD

31,690 32,940

25,550 26,770

31,060 32,310

40,650 42,440

37,760 39,320

D. STREET

C. AVENUE

B. ROAD

D. STREET

G. ROAD

26,770

32,310

42,440

39,320

FUTURE BAU -> PC 1

E. STREET

F. ROAD

A. ROAD

31,690 30,790

G. ROAD

25,550 24,630

31,060 30,110

40,650 39,340

37,760 36,640

D. STREETD. STREET

C. AVENUE

B. ROAD
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Model estimates average travel 
speed per section. This data can be 
extrapolated to obtain the average 
travel times per time period per 
section.

Corridor Travel Times

X MINS = Base Case

X MINS = Future Year BAU

X MINS = Future Year PC 1

X MINS = Future Year PC 2

DAILY

F. ROAD

A. ROAD

G. ROAD

B. ROAD

4 MINS

8 MINS

7 MINS

5 MINS

AM PERIOD

F. ROAD

A. ROAD

G. ROAD

B. ROAD

9 MINS

15 MINS

13 MINS

10 MINS

PM PERIOD

F. ROAD

A. ROAD

B. ROAD

G. ROAD

7 MINS

13 MINS

11 MINS

8 MINS
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Reporting



Reporting – Summary Statistics
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SAM Summary Statistics
• An Excel workbook with a variety of statistics

• Person trips
• Vehicle trips
• Mode share
• Time period (AM, DT, PM,NT)
• VKT / VHT

• Summary statistics – full and sub-area

Figure 1: Reporting at Full Model Run

Figure 2: Reporting at Sub Area Model



Reporting – Summary Statistics
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SAM Summary Statistics
• An Excel workbook with a variety of statistics

• Person trips
• Vehicle trips
• Mode share
• Time period (AM, DT, PM,NT)
• VKT / VHT

• Summary statistics – full and sub-area



Reporting – Summary Statistics
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SAM Summary Statistics
• An Excel workbook with a variety of statistics

• Person trips
• Vehicle trips
• Mode share
• Time period (AM, DT, PM,NT)
• VKT / VHT

• Summary statistics – full and sub-area



SAM Origin Destination User Benefit Tool 
(SODUBT)
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• SODUBT- (SAM Origin Destination User 
Benefit Tool)

• Provides an economic $ comparison between 
scenarios. Note the SAM-E or SAM-AE (being 
the economic model run is required).

• 3 sets of economic parameters
• ATAP
• TfNSW
• DIT (combination of the above)

• Expanded to include all the vehicle classes 
assigned in SAM.

• Passenger cars
• LCV
• Rigid truck
• Articulated truck
• B-Double
• HPV
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