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1.2.2

Background

The Central Scotland Transport Model (CSTM3) was developed by MVA
for the Scottish Executive (then the Scottish Office) during 1997 and early
1998. The model has subsequently been enhanced and maintained by
MVA as part of a term commission that covered the original model
development.

In August 2001 the Scottish Executive appointed MVA to a new term
commission over four years to maintain and further enhance CSTM3.
This commission has been named Transport Model for Scotland (TMfS).

The objectives of the commission are included in Section 6 of the project
brief and are included here in summary:

. to run maintain and support CSTM3 to ensure that the model can
be used by the Executive and to provide support and maintenance
to other model users;

. recommend a programme for the development and enhancement
of the model including innovative ideas and to implement the
agreed programme;

. to run maintain and support the enhanced model.

This Inception Report is the first project deliverable and it is designed to
identify the modelling objectives, set out the programme of tasks, outline
the approach to be adopted and show the timescale for deliverables. An
indication of timescales for the introduction of proposed enhancements is
required including the possibilities for phased implementation.

The report has been prepared following an Inception Meeting with the
Scottish Executive held on 20 August 2001 and a meeting of the Steering
Group held on 31 August 2001.

Structure of Report

Chapter Two defines the aims and objectives of the model development
and enhancement. Chapter Three includes the project management
arrangements including liaison with the Steering Group.

Chapter Four is the Overview and overall Work Programme. Chapter
Five describes the detailed Work Packages.
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2 Aims and Objectives

2.1 In this Chapter we discuss the aims and objectives for TMfS. There is a
need to develop clear aims and objectives for transport modelling tasks
for the following reasons:

. transport models are tools that are developed to assist planners and
decision-makers in assessing the impacts of transport policies and
schemes. Models are not normally ends in themselves, except
research which is concerned primarily with methodology.

. a transport model has to be designed for a clear set of purposes so
that the appropriate choice mechanisms for travellers can be
included in the model development; and

. transport models need to be designed to produce outputs which
can be used to meet the requirements of appraisal procedures.

2.2 Aims and objectives have been developed in conjunction with the first
Steering Group, at the meeting held on 31 August 2001 at Victoria Quay.
In the context of TMfS, aims cover the broad overall requirements for the
model, whereas the objectives relate to specific model requirements.

2.3 Following discussion at the Steering Group Meeting the following aims
were established:

. to provide a multi-modal modelling capability for Scotland’s
strategic transport corridors;

. to provide travel forecasts within Scotland’s strategic transport
corridors;

. to provide a land-use transport interaction modelling capability
within the major developed areas;

. to provide a consistent transport modelling framework across
Scotland within which area- and scheme- specific detailed models
can be developed.

2.4 In the case of more detailed objectives the original CSTM3 objectives
were considered still appropriate but with reference to assessments
updated to refer to the current appraisal requirements.

2.5 The TMIS objectives are therefore:

. to provide trunk road traffic forecasts;

. to provide transport, environmental and economic information to
meet the requirements of STAG as appropriate for major scheme
assessments;
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2 Aims and Objectives

. to test the effects of policies and schemes:

- major public transport improvements
- congestion reducing schemes
- road user charges

. to provide inputs to, and controls for, local models and Local
Transport Strategies.

2.6 The aims established above are quite broad and general. These are
sufficient to allow the overall specification of TMfS and the planning of
the study work programme. Model development tasks however will
involve more specific interpretation of the Modelling objectives and this
will be achieved through discussion and agreement with the Steering
Group at the appropriate time.
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3 Project Management

3.1 Management will be a key element of the success of the commission as a
whole and would be undertaken at the following levels (see Figure 3.1):

the Steering Group will provide overall direction and guidance on
the conduct of the commission through the Executive’s Project
Manager to the Consultant’s Project Director;

the Executive’s Project Manager will provide guidance, within the
framework set by the Steering Group, to the Consultant’s Project
Director and will monitor progress with the Consultant’s Project
Director and Project Manager;

day-to-day liaison between the Executive and Consultant will be
through the Executive’s Project Engineer and the Consultant’s
Project Manager.

the commission will be managed by MVA’s Project Director and
Project Manager;

teams will be managed by the Team Leaders;

Work Packages and individual projects will be managed by Task
Managers.

3.2 The general philosophy of the management of the Consultant’s work will
be that:

the work is specified in progressively more detail, starting with the
Project Director, if required, through to the allocation of tasks to
individuals; and

the work is reviewed by the Project Manager, Team Leaders and
Task Managers as appropriate, as it is completed and before being
passed to the Project Director for final review, as appropriate.

3.2.1 The role of the Project Director will include:

defining technical work in sufficient detail for Team Leaders to take
the work forward with their teams;

reviewing progress with the Executive;
reviewing the work as completed in draft;
presenting the work of the commission to the Steering Group; and

reviewing achievement of client expectations and consumption of
resources against budget.
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3 Project Management

3.2.2 The role of the Project Manager will include:

. monitoring progress against the project plan set out in the
Inception Report;

. monitoring the consumption of resources against the budget;
. assisting with the definition of the technical work at a finer level of
detail;

. assisting in the reviews of the work as completed in draft;

. participation in the progress meetings with the Executive, being
specifically responsible for the progress reports and minutes;

. participation in the presentation of the work of the commission to
the Steering Group, again being specifically responsible for progress
reports and minutes;

. ensuring good communications between team members;
. management of the website.
3.2.3 The Team Leader roles will include developing the specifications of the

technical work; allocating the work to team members and ensuring that
they understand the work to be done and have access to the appropriate
resources; monitoring progress and quality of the work and the
consumption of resources against the budget; reviewing work prior to
submission in draft form to the Project Director.

3.3 Role of the Steering Group

3.3.1 As mentioned above in paragraph 3.1.1 the Steering Group will provide
overall direction and guidance throughout the commission. The Project
Director and the Project Manager would attend Steering Group
Meetings to discuss the work of the commission at three-monthly
meetings or as appropriate during the work programme.

3.3.2 In addition, the Project Director and the Project Manager would meet
with the Executive’s Project Manager and Project Engineer at monthly
Client Progress Meetings. Minutes would be taken by the Project
Manager and circulated to attendees within two weeks.
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Overview and Work Programme

4.1

411

41.2

4.1.3

414

415

Overview
Available Models

There are transport models available which could be used as the basis for
the development of TMfS and consequently the development of an
Aberdeen Sub-Area Model (ASAM):

. CSTM3 Standard Version;
. CSTM3 Tolling Model;
. CSTM3A.

The CSTM3 Standard Version is the model that has been supported and
maintained over the last three years and which will be supported and
maintained under Work Package 8 of this project. It is the current
Release Version of the model and its zone system, networks and model
structure are familiar to a range of users including Scottish Executive staff,
local authorities and other consultants.

The CSTM3 Tolling Model is a version of the model with additional
segmentation in the highway assignment procedures, that was developed
to allow a range of ‘willingness to pay’ parameters to be included in route
choice so that a better representation of traffic flows and toll revenues
could be achieved. This specification is considered essential for the
assessment of policies involving tolling of parts of the network where
alternative routes are available for users who do not value the benefits
sufficiently to pay tolls. The structure of the Demand Model remains
unchanged in the Tolling Model. That is, even with multiple-user classes
used in assignment, the Standard Version user classes are used in the
Demand Model. If the facility to appraise tolling is required in TMfS then
it will be straightforward to implement the assignment methodology of
the present Tolling Model (or an enhanced version if appropriate).

In the case of urban congestion charging the Tolling Model does not offer
significant advantages over the Standard Version since the main response
is expected to be mode destination or time of day change depending on
the nature of the charging scheme. (Note that other model forms such as
TRAM are more appropriate for congestion charging).

CSTMB3A is a special version of CSTM3 which has been developed for
use in the Central Scotland Transport Corridor Studies. It is being used
for scenario building, plan development, testing public transport
interactions and testing packages of schemes. It is an updated version of
CSTMS3 which includes the following:

. a more detailed zone system in the corridors subject to detailed
study;

. incorporation of new demand data in both the assignment and
demand models;
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4 Overview and Work Programme

. inclusion of a mixed-mode sub-model, locally calibrated using
stated preference data;

. inclusion of improved goods vehicle forecasting procedures which
allow goods vehicle demand to be responsive to network costs
(variable demand).

4.1.6 The structure of the mixed-mode sub-model and the variable demand
goods vehicle model are likely to be important components of both an
Aberdeen Area Sub Model and the TMfS. For this reason it is proposed
that the CSTM3A model structure would form the basis of the
development of ASAM and TMfS.

4.2 Available Data

421 Figure 4.1 illustrates the geographical spread, and age, of the RSI data
collected since the development of CSTM3 up and to the end of 2000.
Much of this data has been used in the development of CSTM3A.

Figure 4.1 RSI Data Collected Since the Development of CSTM3

422 Figure 4.2 illustrates the geographical spread, and age, of the PT data
collected since the development of CSTM3 up to the end of 2000.
Again, much of this data has been used in the development of CSTM3A.
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Overview and Work Programme
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Figure 4.2 Public Transport Data Collection Since CSTM3 Development

4.2.3

4.2.4

4.3

43.1

The following are RSI and PT surveys that have been completed or
scheduled for 2001:

. Port Glasgow to Glasgow corridor RSI and PT;

. Al Screenline at Haddington RSI and PT;

. A801 RSI;

. Aberdeen Outer Cordon, Inner Cordon and Screenlines RSI and
PT; and

. Dunfermline Outer Cordon RSI.

Further survey programmes are expected to be arranged for the spring
and autumn of 2002. Although the specification of the data collection
for these programmes will be expected to form part of this commission
(for sound modelling quality control), the data collection contracts are
separate and held by the Executive’s Transport Data Collection
contractors.

Work Packages and Deliverables

The work programme for the commission is organised into Work
Packages as defined in the Study Brief and the Quality Submission.
Figure 4.3 shows the overall work programme for the 11 Work Packages
described in the Brief.

Transport Model for Scotland Page 11



Overview and Work Programme

432

4.3.3

Each Work Package has been broken down into a number of separate
tasks for the purpose of defining the detailed work programme. These
tasks and their programming are described in Chapter Five. The
following are defined for each Work Package:

. Inputs;
. Tasks;
. Deliverables.

Table 4.1 is a Summary of deliverables associated with each Work
Package.

Table 4.1 Summary of Work Package Deliverables

Work Package Deliverable

LS1
LS2
LS3
LS4
LS5
TR1
TR2
TR3
TR4
TR5
TR6

Inception Report

Extension Report

Enhancement Report

End of Term Report

Working Paper for each Main Task
Working Paper for each Main Task
Working Paper for each Main Task
Working Paper for each Main Task
Working Paper for each Main Task
Working Paper for each Main Task
Working Paper for each Main Task

Note: Working Papers will be defined in the Extension or Enhancement Reports as appropriate or at
Steering Group or Progress Meetings for other Work Packages.
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5 Work Packages
Tasks
544 Near the conclusion of the commission we will review this material and
hold a Project Team meeting to discuss the main topics as outlined:
. model strengths and weaknesses;
. possible improvements to overcome the weaknesses;
. review of data that has subsequently become available;
. additional data requirements;
. review model runtime performance and make hardware
recommendations; and
. review model software performance and make recommendations.
545 The discussion, and the conclusions, would be documented in the End of
Term Report, along with data summarising the time spent by main task,
staff grade and year.
Programme Management
5.4.6 The deliverable from Work Package 4 would be the End of Term Report
in draft by 1 June 2005.
5.5 Work Package 5: LS_5 Enhancement Items 1-8
55.1 This Work Package covers the implementation of the development

programme as stated in paragraph 8.2.2 of the Brief. The programme
will be approved by the Executive after consideration of the
Enhancement Report.

Inputs

. Inception Report;

. Enhancement Report;

. Steering Group;

. 2001 Census Data;

. Travel Data (Origin/Destination);
. CSTM3/3A model structure.
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Work Packages

5.5.2

5.5.3

554

5.5.5

Tasks
Task 5.1 — 2001 Census Data

National Census data for 2001 would be used to provide the following,
for the development of the TMfS Trip End Model:

. 2001 base year household car ownership data at the TMfS zoning
system, for input directly into the Trip End Models;

. trip rates by mode for Home-Based Work trips for comparison with
the Trip End Model; and

. a comparison with the local authority household and population
data for 2001.

This task will include the updating of inputs to Trip End Model at the
TMIS zoning system. Other issues relating to the Trip End Model that
need to be included at the time are:

. those relating to the possible extension of the modelled area to the
Highlands and Islands;

. DTLR are soon to release a new version of TEMPRO based on their
new National Trip End Model. This model supersedes the current
National Trip End Model and provides forecasts of trip ends for
public transport as well as car. It will be highly desirable to
incorporate this trip end model into TMfS but some development
work will be required to establish the most appropriate way to do
this.

Task 5.2 — Extension of the Model to Aberdeen

The key issue is one of timetable. The Aberdeen Transport Surveys are
programmed for the autumn 2001 and processed data is expected by the
middle of December 2001. This timetable would fit in with the
programmed Extension Report (WP 2) due at the beginning of February
(2002 Week 6). The local authorities of Aberdeen City and
Aberdeenshire are interested in an early completion of the transport
model to facilitate the appraisal of the WPR and the possible new football
stadium.

The Aberdeen Transport Surveys would enable a sub-area transport
model to be developed in advance of the main enhancement modelling
(TMfS), that could be slotted in at the appropriate time. Such an
Aberdeen Sub-Area Model (ASAM) would be developed with the new
origin and destination data and the CSTM3A model structure (where
possible). That is, it would include a Mixed Mode Model (for the Park &
Ride sites) and improved HGV forecasting, depending on availability and
data requirements.
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Work Packages

5.5.6

55.7

5.5.8

5.5.9

ASAM could be started in 2002 Week 8, following approval of the
Extension Report, and be completed by the end of May (Week 23), and
be used for scheme and site appraisals from June 2002 (assuming local
planning forecasts were available). However it would be sensible to start
work on assembling supply data relating to highway and public transport
and the subsequent network model development earlier than week 8.
This will ensure that any potential delays in provision of junction data and
public transport timetables for example would have minimum impact on
the timetable for model completion.

This timetable would allow for data collection (counts and journey time
surveys) for model calibration and validation to be undertaken when the
unclassified road bridge over the River Don was permanently closed, and
also outside the Easter period.

The ASAM work programme for Task 5.2 would be as follows:

. Task 5.2.1: Initial data collection for road and public transport
network development: Week 2;

. Task 5.2.2: Finalise ASAM specification of zones and networks:
Week 8;

. Task 5.2.3: Finalise road and public transport network models —
data collection and development: Weeks 8 to 10;

. Task 5.2.4: car/light goods, HGVs and public transport matrices —
data collation and matrix construction: Weeks 9 to 14;

. Task 5.2.5: collect calibration and validation counts and journey
times:  Weeks 12, 15 and 16;

. Task 5.2.6: calibration and validation of the road and public
transport assignment models: Weeks 17 and 19;

. Task 5.2.7: demand model calibration and testing including the
mixed mode model if possible: Weeks 20 to 23;

. Task 5.2.8: combine the ASAM with the CSTM3 or TMIS
depending on the timetable.

Task 5.3 - Inclusion of Recent Data

The present state of the transport data available for the model
enhancement (excluding the extension data to be used in Task 5.2) is
summarised as follows:

. CSTM - East Lothian A1 Corridor RSI Survey;

. CSTM - Port Glasgow M8 Corridor RSI Survey;

. CSTCS Data Collection - RSl and PT Surveys;

. Kincardine Bridge Commission — RSl and PT Surveys;
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5 Work Packages
. East Kilbride Paramics RSI Surveys;
. Cumbernauld Town Centre Re-Development TIA — TMC;
. CSTM - A8 North Lanarkshire & Western Glasgow RSI Screenline;
. CSTM - Eaglesham Moor Road RSI Survey;
. CSTM - Ayrshire Screenline RSI Survey;
. CSTM - South Edinburgh Screenline RSI Survey;
. A8 Edinburgh Airport Road Side Interview RSI Survey;
. South Lanarkshire RSI Survey;
. CSTM Road Traffic Data Collection - Ayrshire RSI Survey; and
. North Edinburgh PT Survey.
5.5.10 To this would be added data from survey programmes in autumn 2001
and the spring and autumn of 2002.
5.5.11 These data would need to be dealt with as follows:
. Task 5.3.1: review and collate; and
. Task 5.3.2: develop into matrices and screen for double counting
of trips using an origin and destination sector system for each site -
separate vehicle-type matrices would be required.
Task 5.4 - Inclusion of Mixed Mode, Goods Vehicle Forecasting and
Land-Use Models
5.5.12 The issue of choice of model has been discussed in section 4.1. The
additional functionality provided by CSTM3A will be:
. a specific Mixed Mode Model to deal with Park & Ride (bus and
rail), and car sharing;
. improved goods vehicle forecasting with links to the planning data
and land-use model; and
. a separate land-use model using David Simmonds Consultancy
DELTA software with transport costs taken from CSTM3A.
5.5.13 The first two of these would be incorporated, if possible, into ASAM in
Task 5.2 but would also need to form part of the enhanced model TMIS.
If CSTM3A is the model basis used to develop TMfS then these items will
be included.
5.5.14 The land-use model issues are related to the TMfS modelled area. The

core of the work required to incorporate DELTA modelling into TMfS
would accordingly be:

. Task 5.4.1: disaggregation of the regional level of the model, if
required;
. Task 5.4.2: extension of the urban level coverage at the CSTM3

and then TMfS zone level; and
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Work Packages

5.5.15

5.5.16

55.17

5.5.18

. Task 5.4.3: implementation of a system to apply the urban level
coverage selectively.

Task 5.5 — Hardware and Software Improvements, Economic and
Environmental Assessment, and Micro-Simulation Modelling

Every opportunity will be taken to make use of new hardware whilst
recognising that one of the requirements of the CSTM3 contract is to
provide a portable model that does not require specialised hardware.

The current software for economic appraisal is TUBA. CSTCS and
CSTMS3/3A will contain routines to interface with TUBA.

Environmental appraisal software — ENEVAL - has also been developed
by MVA in accordance with the Design Manual for Roads and Bridges
(DMRB) requirements, and successfully audited for use with CSTMS3.
Additional research by the Executive is underway to further improve the
outputs from transport models for environmental appraisal of transport
schemes and this would be included in the enhanced model (TMfS).

. Task 5.5.1 will review the research and if necessary incorporate
any improvements or new software;

. Task 5.5.2 will review and document the availability of the micro-
simulation models with a view to using suitable models to aid the
road network assignment model calibration.

Task 5.6 — Long Distance Travel Model

The issues relating to the long distance travel model have been discussed
in MVA'’s Quality Submission. The scope of work and specification of the
model would be defined in the Enhancement Report, which would also
define the tasks to be undertaken. At this stage we would envisage the
following tasks:

. Task 5.6.1 develop the LDTM road and public transport
network models for the LDTM area from surveys and NNMSS
data;

. Task 5.6.2 develop the LDTM road traffic and public
transport matrices from survey data and other data (Census) and
estimation techniques;

. Task 5.6.3 calibrate and validate LDTM road and public
transport assignment models using appropriate time periods;

. Task 5.6.4  calibrate and validate the LDTM demand model
using calibrated matrices of travel aggregated to 24 hours and with
appropriate model parameters; and

. Task 5.6.5 interface with remainder of TMfS models to form a
modelling system capable or separate and integrated operation.
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