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1

Introduction

1.1

Overview

Jacobs are framework consultants to the Transport for Buckinghamshire Alliance
between Ringway Jacobs and Buckinghamshire County Council (BCC). Under the
terms of this contract, Jacobs are commissioned to undertake traffic planning,
modelling and assessment studies on behalf of the County Council, working in
partnership with District Councils. Jacobs was commissioned by Buckinghamshire
County Council and Wycombe District Council (WDC) in November 2012 to develop
undertake a transport and land use assessment to support and inform the
development of the new Wycombe District Local Plan.
Jacobs manages a suite of transport models and assessment tools on behalf of the
Councils and these models are used to inform local planning processes. Jacobs
have undertaken a review of the existing highway assignment model for High
Wycombe in preparation for the development and assessment of options in support
of the Wycombe District Local Plan. The model will be used to perform comparative
assessments of new land use quantums and the impacts of different locations for
new land use.
The existing VISUM model1 (“the existing model”) has a 2010 base (i.e. it has been
validated to count data from 2010) and was developed using matrices from the 2006
CONTRAM model. These matrices were developed using Roadside Interview Data
from May 2006. The existing model was developed according to the guidelines in
DMRB and WebTAG for highway assignment modelling at the time. However, in
August 2012 new guidance in the form of WebTAG unit 3.19 (“the guidance”) was
released with a specific focus on highway assignment modelling. It was deemed
prudent to review the existing model against this guidance and to create an updated
model (“the refresh model”) before proceeding with the Wycombe Local Plan testing.

1.2

Purpose of This Report

The purpose of this report is to set out the changes proposed to the existing model
to adapt it to the guidance set out in WebTAG 3.19, and to provide a technical
overview of the specification to which the refresh model will adhere.
More detailed information on the existing base model is included in the Local Model
Validation Report1.

1.3

Background

In March 2012 the National Planning Policy Framework (NPPF) was published,
consolidating policy statements, circulars and guidance documents into a single
concise framework. The NPPF outlines the Government's economic, environmental
and social planning priorities for England and assists the production of robust local
and neighbourhood plans and development management decisions. Local planning
authorities are required to prepare plans that accommodate new development;
meeting objectively assessed local needs and priorities.

1

as described in the High Wycombe Transport Model - Local Model Validation Report (Nov 2011)
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WDC is developing a new Local Plan for the District. The Plan will replace the
adopted Core Strategy (2008) as well as the saved policies from the existing Local
Plan (2004). The new Local Plan will sit alongside the Delivery and Site Allocations
(DSA) Plan for Town Centres and Managing Development document, once this is
adopted. WDC states that the new Wycombe District Local Plan will:
•

set housing targets for the district and address strategic housing issues including
housing and mixed use allocations;
include policies and proposals for the protection and provision of employment
land; and
include site-specific proposals for local communities setting out detailed policies
to manage development.

•
•

1.4

Model History

An existing strategic highway assignment model built using the PTV VISUM
modelling suite includes the urban area of High Wycombe1. This model has a 2010
base for the morning (AM) and afternoon (PM) peak hours and was developed using
matrices from a 2006 CONTRAM model.
A forecast “Do Minimum” model for 2022 was developed to represent conditions on
the highway network under forecast demand with committed land use and transport
infrastructure included. The assumptions informing this model as described in the
Forecasting and Assumptions Report2.
In addition, a detailed TRANSYT model of the M40 Handy Cross junction (reviewed
and approved by the Highways Agency) and a VISSIM model of High Wycombe
Town Centre (developed by Jacobs on behalf of BCC) are also available. All these
models have base years of 2010 or earlier.

2

High Wycombe Transport Model – Traffic Forecasting and Assumptions (July 2012)
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2

Proposed Uses of the Refresh Model and Key Design
Considerations
2.1

Proposed Uses of the Model

The refreshed highway assignment model (base and forecast) for Wycombe will be
used to provide technical input to:
•
•
•

•
•
•

2.2

the assessment of current and forecast traffic demand to identify opportunities
and constraints within High Wycombe and surrounds (i.e. set out current
transport deficits and identify future deficits)
establish an up-to-date traffic baseline and a forecast of future traffic conditions
under a ‘Do Minimum’ scenario, which includes committed land use and
infrastructure
the assessment of the impact of additional housing and employment-related land
use in and on the edge-of the urban area of High Wycombe and at other
locations across Wycombe district to inform decisions about overall quantums of
development
the provision of a comparative assessment of the traffic and transportation
implications of locating new land use development in particular areas
the consideration of the impact and performance of potential new transport
infrastructure and more localised transport network improvements
the assessment of strategic site options on their absolute and relative
performance and identify potential/indicative mitigation measures

Key Design Considerations

The key design aspects considered in this model specification report are:
•
•
A)

adapting the existing model reporting to conform to the new WebTAG guidance
(Unit 3.19)
consideration of the age of the underlying RSI data used to inform the highway
assignment matrices.
Improvements to be made to the existing model

Improvements required by the guidance:
•
•
•

•
•

review of journey time validation and its reporting;
Confirmation that convergence criteria are met over four continuous iterations;
validation of (and associated reporting) key junctions in the network such as
Handy Cross, the Abbey Way roundabouts and the junction of West Wycombe
(A40)/Chapel Lane. During model validation additional key junctions will be
identified;
review and reporting of the independence of traffic counts used for validation,
as well as application of screenlines and cordons in matrix calibration;
review of saturation flow values and minimum gap values assumed at junctions.

General improvements to the existing model:
•

review and update of traffic signal junction timing plans;
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•
•

•
•
•

application of stress tests (increase/decrease of traffic demand by 10%) to the
model as a whole and a review of the resulting junction operation and route
selection;
application of stress tests (application of new trips from a specific development
locations including in new zones) and a review of the resulting junction
operation and route selection. in order to check the model for overall
robustness;
review of user classes (in particular Heavy and Light goods vehicles) included in
the assignment matrices in the light of available traffic composition data;
check of the VDM requirement by testing elasticity values in accordance with
WebTAG unit 3.10;
revalidation of the model to 2013 traffic levels (incorporating some new traffic
count data, existing counts where available and permanent automatic traffic
count data to update the 2010/2011 database of traffic flows). 2013 journey time
data from Trafficmaster data will be incorporated into the revalidation.

More details on the traffic data to be used for model validation are included under
Chapter 3.3 and Appendices B and C.
B)

Improvements to be made to the Local Model Validation Report

The report will be restructured in accordance with Appendix F of WebTAG unit 3.19,
and the following sections reviewed:
•
•
•
•
•
•
•
•
•
•
•
•
C)

improved definition of Heavy and Light Goods Vehicles in the model;
description of user classes included in the model;
description of speed-flow curves applied in the model;
description of generalised cost formulation applied in the model;
mapping out of validation and calibration count locations, screenlines and
cordons;
validation against 2011 census land use data (as available);
descriptions of route choice and network calibration and validation;
changes resulting from the application of matrix estimation to be described;
convergence results to be provided in greater detail;
more information/links to the previous 2007 CONTRAM model Local Model
Validation Report, in particular with reference to the matrix development and
validation;
sections describing the detailed model validation of key junctions such as
Handy Cross junction; and
updated model calibration and validation results to 2013 equivalent count data.
Consideration of the Age of Underlying RSI Data

According to paragraph 8.1.1 of the new guidance, RSI data taken from previous
models should not be older than 6 years. As the existing model is based on RSI
data collected in May 2006, this part of the guidance would not be met. In order to
rectify this, a series of costly and inconvenient Roadside Interview Surveys would
need to be arranged in Spring 2013 at a minimum of 12 locations in and around
High Wycombe (with preliminary costs estimated at more than £90k).
As the cost and programme impacts of such a survey requirement cannot be
accommodated within the Local Plan programme, an alternative course of verifying
the suitability of the existing model with the District and County authorities, as well
as the Highways Agency will be pursued.
Wycombe_LP_Model_Specification_Report_v1_to_HA
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This verification and justification for the approach is based on the following:
•
•

•
•
•

The refresh model would be improved according to the new guidance, and
updated to a 2013 base, taking into account the latest traffic count data and
network conditions;
Data analysis (using counts from different years) will be used to demonstrate
whether there have been any strategically significant changes in traffic volumes
as a result of new land use and transport network changes. This will inform the
hypothesis that traffic distribution and composition has not changed significantly
from May 2006 (local land use changes excluded), and that the 2006 data can
be confidently used.
The outcome of this analysis will be reviewed with the District and County
Councils, as well as the Highways Agency.
Limited matrix estimation will be applied to the 2006 RSI data and where
undertaken the impact/changes will be clearly quantified as part of trip matrix
validation.
A series of ‘stress tests’ will be undertaken to confirm that the refresh model is
fit for its stated purpose, in particular in reflecting the impact on the Highways
Agency network.

The refresh model will also consider the study area boundary and zoning system of
the model in order to ensure that areas of potential land use development are
covered within the scope of the model.

Wycombe_LP_Model_Specification_Report_v1_to_HA
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3

Model Standards

3.1

Validation Criteria and Acceptability Guidelines

In accordance with the guidelines in TAG Unit 3.19, the validation of the highway
assignment model will include comparisons of the following:
•

assigned flows and counts totalled for each screenline or cordon, as a check on
the quality of the trip matrices;
assigned flows and counts on individual links and turning movements at
junctions as a check on the quality of the assignment;
assigned turning flows and counts at key junctions in the highway network;
modelled and observed journey times along routes, as a check on the quality of
the network and the assignment.

•
•
•
A)

Trip Matrix Validation

For trip matrix validation, the measure which will be used is the percentage
differences between modelled flows and counts at screenline level. The reporting
will provide information on the quality of the trip matrices in accordance with the
validation criterion and acceptability guideline for screenline flows as defined in
Table 3-A.
Criterion

Acceptability Guideline

Differences between modelled flows and
counts should be less than 5% of the counts
Table 3-A

All or nearly all screenlines

Screenline Flow Validation Criterion and Acceptability Guideline

The screenlines will be designed to satisfy as many of the following as possible:
•
•

•

normally be made up of 5 links or more;
comparisons presented separately for
(a) roadside interview screenlines;
(b) screenlines used as constraints in matrix
(c) screenlines used for independent validation;
comparisons presented separately for each modelled period

B)

Link Flow and Turning Movement Validation

Link flow validation will be based on the following measures:
• the absolute and percentage differences between modelled flows and counts
• the GEH statistic, which is a form of the Chi-squared statistic that incorporates
both relative and absolute errors

(M

GEH

=

−C
M +C
2

)

2

where M is the modelled flow and C is the observed flow.
Wycombe_LP_Model_Specification_Report_v1_to_HA
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The validation criteria and acceptability guidelines for link flows and turning
movements are defined in Table 3-B.
Criterion

1

Acceptability Guideline

Individual flows within 100 veh/h of
counts for flows less than 700 veh/h
Individual flows within 15% of counts
for flows from 700 to 2,700 veh/h
Individual flows within 400 veh/h of
counts for flows more than 2,700
veh/h
GEH < 5 for individual flows

2
Table 3-B

C)

Description of Criterion

> 85% of cases
> 85% of cases
> 85% of cases
> 85% of cases

Link Flow and Turning Movement Validation Criteria and Acceptability
Guidelines

Journey Time Validation

For journey time validation, the measure which should be used is the percentage
difference between modelled and observed journey times, subject to an absolute
maximum difference. The validation criterion and acceptability guideline for journey
times are defined in Table 3-C.
Criterion

Acceptability Guideline

Modelled times along routes should be within
15% of surveyed times (or 1 minute, if higher)
Table 3-C

> 85% of cases

Journey Time Validation Criterion and Acceptability Guideline

Journey time validation will be presented separately for each modelled period for all
vehicle types together.

3.2

Convergence Criteria and Standards

The convergence criteria for the model will be set to match those set out in Table 4
of the guidelines (Unit 3.19). The VISUM software platform provides output from the
model assignment run in the form of %GAP and the % change in link or turning
flows over consecutive assignments in the form of a GEH statistic. This GEH
statistic will be adapted to represent the same standards as set out in the guidance.
Convergence statistics over at least four consecutive iterations will be included in
the reporting.

3.3

Traffic Volume and Journey Time Data

Traffic Volume Data - General
The traffic data that will be used in the refresh of the highway assignment model
includes the majority of the strategic road network throughout the detailed modeled
area, as shown in Appendix B, and is a combination of existing count data from BCC
and new count data. Existing count data from June 2012 or later will be used (and
scaled up appropriately from nearby ATC counts) to supplement new data collected
in March and April 2013.

Wycombe_LP_Model_Specification_Report_v1_to_HA
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Traffic Volume Data – M40 Junction 4 (Handy Cross)
M40 Junction 4 (Handy Cross) is a key junction in the network, and specific attention
has been given to the traffic data to be used to validate this node. The collection of
new traffic data presents programming issues, as the indication from suppliers are
that counts could only be performed after the Easter school holidays. The Local Plan
development programme requires the model to be updated during April and the data
would not be available before early May. Furthermore, there is the risk that the day
of the surveys could be affected by unusual traffic conditions.
Hence, the approach proposed for the validation of the movements through this
junction is a dual approach. Video surveys of the junction during April (following the
Easter break) will be pursued. But should the updated data not be available in time
for the model refresh, or technical issues compromise the outputs, data collected in
2008 (origin-destination surveys) will be used. The 2008 data will be scaled from
2008 to 2013 traffic levels using data from the HA Traffic Information database
(TRADS) for all the approaches to the junction (as shown in Appendix C). This
approach is supported by the following:
•

The change in traffic levels on the approaches between 2008 and 2013 has
been reviewed and it confirms that there has been very little change in daily
traffic demand through the junction. This is demonstrated by Figure 3-A,
which shows the variation in daily volumes for an average 2-week weekday
period in June between 2008 and 2012 (TRADS sites with available data).
TRADS Average Weekday Traffic (AWT) Data for the Month of June
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Figure 3-A

•

2009_AWT

2010_AWT

2011_AWT

2012_AWT

Variation in daily traffic flow at M40 Junction 4 between 2008 and 2012

Based on the lack of major land use and road network changes over this
time period (with the exception of the opening of the Eden Shopping Centre),
the distribution of turning movements through the junction would not be
expected to have changed.

Wycombe_LP_Model_Specification_Report_v1_to_HA
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Journey Time Data
Journey time data gathered from ANPR surveys in 2010 was used as part of the
existing model validation. This data will be supplemented with Trafficmaster journey
time data for key routes collected during 2012 in order to validate journey times in
the refreshed model.

Wycombe_LP_Model_Specification_Report_v1_to_HA
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4

Key Features of the Model
4.1

Fully modelled Area and External Area

The fully modelled area of the existing strategic model is shown in Figure 4-A. This
area is slightly larger than the urban area of High Wycombe. As required by the
guidance, the modelling of this area is characterised by:
•
•
•

small zones, decreasing in size in proportion to the density of land use in the
zone (i.e. smaller zones in the town centre);
all trip movements are represented;
the network and junctions are modelled in detail, providing a close
representation of the network as it is on the ground.

As part of the update process, the boundary of the fully modelled area will be
examined in relation to potential development sites (applicable to any forecast
modelling) and amended if necessary.

Figure 4-A

Extent of Fully Modelled Area

Wycombe_LP_Model_Specification_Report_v1_to_HA
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The external area is the remainder of the network lying outside the fully modelled
area. The extent of the external area is shown in Figure 4-B. This area has
• larger zones
• fixed speed links
• a skeleton road network
• only trips to, from and through the fully modelled area (with the exception of the
M40)
The main purpose of this wider network is to allow trips to re-route through or avoid
the fully modelled area.

Figure 4-B

4.2

Extent of External Area

Zoning System

The zones in the original CONTRAM model were based on 2001 Census
Enumeration Districts. This zoning system was maintained in the 2010 models.
The detailed zoning system for the fully modelled area of the existing model is
shown in Figure 4-C. It may be necessary to make minor adjustments to the zone
structure to ensure that specialised land uses such as schools and car parks are
Wycombe_LP_Model_Specification_Report_v1_to_HA
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included in their own zones, and that the model is compatible with census output
areas. Empty zones will also be added to facilitate testing of new land uses in the
future.

Figure 4-C

4.3

Zoning system for High Wycombe urban area

Network Structure

Within the fully modelled area all roads that carry vehicular traffic, including those in
residential areas, are represented. Junction modelling is very detailed (including
junction form, operation, gap acceptance criteria and fixed time signal settings) and
zones are quite small (refer to Figure 4-C).
In the external area only major roads and other roads known to be used as “rat runs”
are included. Links are fixed speed and few junctions are modelled in detail. Most
zones are based on wards or larger administrative areas.

4.4

Centroid Connectors

Trips to and from zones are loaded onto the network from the zone centroid (centre
of gravity of the zone) using specialised links known as centroid connectors. The
points at which these connectors load on to the network have been chosen to reflect
actual access points and to avoid major junctions.

Wycombe_LP_Model_Specification_Report_v1_to_HA
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Ideally, a zone should have only one connector. The model will be examined to
review whether any zones need to be split or connectors adjusted in order to
stabilise loading during assignment.

4.5

Time Periods

The model time periods were inherited from the original CONTRAM model and are
set as the morning (AM) peak hour (08:00-09:00) and afternoon (PM) peak hour
(17:00-18:00). These were confirmed through examination of ATC data for a number
of sites in the town. It is not intended to change these peak hours. Inter-peak or offpeak models have not been developed.

4.6

User Classes

The existing model includes three private transport modes - the 2006 vehicle
purpose split was not incorporated into the base model as no intensive economic
analyses was planned. Hence only car, LGV and HGV were included as user
classes, with one matrix for each mode.
For the existing model, specific calibration of the LGV and HGV matrices was not
applied due to a lack of observed traffic count data. This will be reviewed in the
updated model – if adequate data is available the LGV and HGV matrices will be
calibrated to 2013 traffic counts. If adequate data is not available then the LGV and
HGV matrices will be adjusted by factors representing the overall growth in vehicle
movements observed between 2006 and 2013.
For the updated model, the underlying trip purpose data from the 2006 RSI matrices
will be retained and their reliability determined through a review of the required
changes to the 2006 matrices in order to match observed traffic volumes in 2013.

4.7

Assignment Methodology

The assignment procedure to be adopted for the highway model is based on an
equilibrium assignment with multiple demand segments for a typical hour in the
morning and evening peaks, operating within the constraints of the convergence
criteria set out in this report.
The assignment will be path-based and will not include disaggregated time-slices or
blocking-back responses.

4.8

Generalised Cost Formulations and Parameter Values

VISUM can be set to consider route costs as a “generalised cost” which is a
combination of time, distance and monetary charges e.g. tolls. The formula used is
as follows:
C = PPM*T + PPK*D + M
Where:
C
PPK
PPM
T
D
M

= Generalised Cost
= Pence per Kilometre – converts distances into generalised costs.
= Pence per Minute – converts times into generalised cost.
is time in units of minutes
is distance in kilometres
is monetary charge in pence

Wycombe_LP_Model_Specification_Report_v1_to_HA
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The value of M will be set to 0 as there are no fixed tolls in the base model network.
Values for the PPM and PPK parameters will be derived from Unit 3.5.6 of WebTAG
for 2013 conditions and similarly for future year scenarios.

4.9

Capacity Restraint Mechanisms

Capacity restraint will be applied in the fully modelled area using a combination of
link-based speed/flow relationships and detailed junction modelling.
VISUM applies what is called Intersection Capacity Analysis (ICA) to detailed
junctions during the highway assignment, which reflects the algorithms in the USbased Highway Capacity Manual. This reflects the available capacity for turning
movements at a junction against the opposing movements.

4.10

Application of Variable Demand Modelling

Whilst the inclusion of a Variable Demand Modelling (VDM) component to the
Wycombe model would theoretically add an additional response to the assignment
results produced by the model, the added complexity and cost of incorporating this
against limited data sources means that a simpler highway assignment-only
approach will be adopted.
The proposed approach is to incorporate basic VDM testing (as set out in WebTAG
units 3.10) alongside stress tests applied to the calibrated model. If the VDM test
results indicate a need for some form of VDM to be applied, this will be approached
through the application of sensitivity testing to the forecast model results.

Wycombe_LP_Model_Specification_Report_v1_to_HA
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5

Calibration and Validation Data Specification

5.1

Traffic Counts and Roadside Interview Sites

Traffic counts (existing and planned) will be applied to the following purposes:
•
•
•

re-expanding the 2006 roadside interview matrices;
calibrating 2013 trip matrices by means of matrix estimation; and
validation of the 2013 trip matrices.

The following 95% confidence intervals for traffic counts will be assumed:
•
•
•
•
•

automatic Traffic Counts: total vehicles:
manual Classified Counts: total vehicles:
manual Classified Counts: cars and taxis:
manual Classified Counts: light goods vehicles:
manual Classified Counts: all goods vehicles:

A)

Roadside Interview Survey (RSI) Sites

± 5%;
± 10%;
± 10%;
± 24%;
± 18%.

Roadside interviews were carried out at twelve sites in High Wycombe in May 2006
as part of the CONTRAM model building process. They form a cordon around the
fully modelled area No new RSI surveys are planned.
B)

Automatic Traffic Count (ATC) Data

A good quantity of recent ATC data is available for the Wycombe urban area from
both permanent and temporary sites. Additional data collected in 2013 will be
incorporated into the model.
C)

Manual Classified Count (MCC) Data

There are a good number of recent manual classifies junction counts available
throughout the Wycombe urban area. Data from additional sites surveyed in 2013,
particularly along the eastern A40, where there has been considerable commercial
development since 2010, will be incorporated into the model.

5.2

Traffic Counts for Matrix Estimation

When calibrating the existing model, a comparison of traffic survey data from 2006
and 2010 indicated that traffic growth was not uniform across the network.
Therefore the 2006 matrix was calibrated to 2010 counts by scaling the matrix on a
cordon and screenline basis.
It is proposed to adopt a similar strategy to update from 2006 to 2013. In order to
facilitate this process, ATC counts are planned at all twelve of the 2006 RSI
locations. A selection of new and existing counts organised into screenlines will be
used to assist in this process.
The impact of matrix validation on the source 2006 RSI matrices will be recorded
and reported in the revised Local Model Validation Report.
Wycombe_LP_Model_Specification_Report_v1_to_HA
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5.3

Traffic Counts for Validation

As in 2010, a selection of link counts, mainly from MCCs, will be retained for the
purpose of trip matrix validation.

5.4

Journey Time Surveys for Calibration and Validation

Journey times are required for:
•
•

calibrating cruise speeds (speeds between junction queues); and
validating the model.

It is proposed to use the extensive automatic numberplate recognition data (ANPR)
collected in 2010 for calibration. Any new journey time data recorded by BCC or
WDC will be incorporated. Validation will be performed by means of in-vehicle
journey time observations along key routes.
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6

Network Development Methodology
6.1

Network Data, Coding and Checking

The data for the model area was imported from the OS MeridianTM2 mapping. It
includes information for links, such as length, geometry and the road type (e.g. Aroad, B-road, minor road). Each link and junction was assigned a model-specific
reference number. Additional characteristics were coded using aerial images, street
level photographs and on-site observations.
OS MeridianTM2 is updated regularly, so the opportunity will be taken to import any
amendments to the network.
A)

Links

Links are coded by direction and the following characteristics are included:
•
•
•
•
•

Number of lanes
Link capacity (vehicles per hour)
Maximum free-flow speed in kilometres per hour
Class(es) of vehicles permitted to traverse the link (e.g. car, HGV,
pedestrian, bus only)
Traffic counts (for comparison with modelled flows).

Link capacities are assigned based on a number of factors including link type,
number of lanes, single or dual carriageway, street characteristics and amount of
on-street parking. These factors and the speed limit pertaining to each link are used
to determine the appropriate maximum free-flow speed.
Tools available within the VISUM program suite will be used to check the “logic” of
the network. The links are derived from a geographically correct source, therefore
the link length parameter will be checked against both “crow flies” distance and the
length of the link calculated by VISUM.
B)

Junctions

Junctions are described by the following parameters:
•
•
•
•
•

the junction type (traffic signals, roundabout, priority);
the number of approach arms
the number and width of lanes on each approach, flare length and lane
discipline
permitted and prohibited turns by vehicle type
additional parameters according to junction type (e.g. saturation flows, signal
timings and phasing, and gap acceptance)

As part of the validation of key junctions to be performed within the model refresh,
the junction coding will be checked. The existing TRANSYT model of M40 Junction
4 (Handy Cross) will be used to verify the signal setting and delay assumptions in
the VISUM model.
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7

Trip Matrix Development
7.1

Travel Demand Data

The zones in the 2006 and 2010 models are built up from 2001 Census OAs. There
is very close correspondence between 2001 and 2011 Census OAs in the Wycombe
urban area, therefore Census data can be used to validate the level of demand in
each model zone. 2011 census data available is at OA level for a number of
variables including:
•
•
•
•
•
•

number of households
household size
car/van availability
mode of travel to work
age profile
employment status

The 2011 Census journey to work matrices will not be available in time to inform this
model refresh, but may be incorporated at a future date.

7.2

Partial Trip Matrices from Surveys

Observed matrices developed from 2006 survey data are available for each vehicle
class and will be adapted according to the changes in observed traffic movements.

7.3

Trip Synthesis

Synthesised trip matrices for 2006 will be used as a basis for producing 2013
synthesised trip matrices for each vehicle type. For areas of new land use, trips will
be synthesised using trip generation levels from the TRICS database and trip
distributions from neighbouring zones with similar land use characteristics.

7.4

Merging Data from Surveys and Trip Synthesis

This will be an iterative process, whereby matrix estimation will be performed on the
RSI cordon using the partial matrix. The 2006 synthesised trips will then be subject
to matrix estimation while the 2013 partial matrix will be held constant.
Some manual adjustments may be necessary in areas of the model where there
have been land use changes since 2006 using the trip generation and distributions
as set out in Section 7.3.
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8

Network Calibration and Validation Methodology
8.1

Network Calibration

An initial trip matrix will be assigned to the coded network and checked to ensure
that speeds and flows on links and delays at junctions are as expected. Routes
between key origins and destinations will be checked to ensure that trips are not
being diverted by faulty link or junction coding. Appropriate adjustments will be
made to link and junction parameters.

8.2

Network Validation

The network validation will take the form of a thorough review of all the validation
results from flows and journey times to ensure that there are no remaining areas for
improvement.
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9

Route Choice Calibration and Validation
9.1

Route Choice Calibration

The flow bundle capability of VISUM (which is similar to the “select link” function in
SATURN) will be used to check that traffic routing is logical and accords with
observed routing. Routing will be reviewed with BCC and WDC officers as required.

9.2

Route Choice Validation

The modelled routes between a selection of origin and destination zone pairs will be
selected for route choice validation where these routes:
•
•
•
•
•
•

relate to significant numbers of trips;
are of significant length or cost;
pass through areas of interest (e.g. key junctions or scheme impacted areas);
include both directions of travel;
link different compass areas (e.g. north to south, east to west, etc.); and
coincide with journey time routes.

The routes modelled for each user class will be examined separately.
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10

Trip Matrix Calibration and Validation Methodology
10.1

Trip Matrix Calibration

Matrix estimation will be used to refine the observed and synthesised matrices. The
changes brought about by matrix estimation will be measured by the following
means:
•
•
•
•

scatter plots of matrix zonal cell values, prior to and post matrix estimation with
2

regression statistics (slopes, intercepts and R values);
scatter plots of zonal trip ends, prior to and post matrix estimation with
2
regression statistics (slopes, intercepts and R values);
trip length distributions, prior to and post matrix estimation, with means and
standard deviations
sector to sector level matrices, prior to and post matrix estimation, with absolute
and percentage changes.

10.2

Trip Matrix Validation

Trip matrix validation will be measured by the comparison of observed and modelled
flows across screenlines and cordons (which will be similar to those selected in the
existing model).
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11

Assignment Calibration and Validation Methodology
11.1

Assignment Calibration

The methodology proposed for the calibration of the network, routes and trip
matrices has been described above. However, further steps can be taken to
improve areas of weakness in the validation of these separate elements:
•
•
•
•

the number of zone centroid connectors, their coded times and the points at
which they connect to the network reconsidered and adjusted if necessary;
flow bundle analysis used to understand routing and adjustments made to
competing routes;
modelled and surveyed journey times compared and analysed in order to
identify queue locations and check outturn capacities on congested approaches
and hence adjust signal timings, saturation flows, lane use, etc.; and
‘stress tests’ will be applied and the model response evaluated. The model will
be “stressed” by increasing the trip demand in the matrices by 10% or 20%, or
by the inclusion of new zones. This may reveal errors in the network which
previous checks have not detected.

11.2

Assignment Validation

In addition to evidence of network, route and trip matrix validation, the Local Model
Validation Report will include evidence of the validation of the assignment, in the
following terms.
•

•

•

Traffic flows on links - modelled flows and counts will compared per time
period, for roadside interview survey screenlines, for screenlines used as
constraints in matrix estimation and for screenlines used for independent
validation. The measures, criteria and acceptability guidelines given in Table
3-B will be used.
Journey times - modelled and surveyed journey times will be compared along
routes, by time period. End to end route times will be analysed, with the means
and 95% confidence intervals of observed times being presented alongside the
modelled times. The measures, criteria and acceptability guidelines given in
Table 3-C will be used.
Turning movements at key junctions will be validated by time period. Because
most available counts will be single day MCCs, turning movements may not
validate to the standards achieved for link flows. Nevertheless, modelled
turning flows and counts will be compared by time period and assessed using
the link flow criteria and acceptability guidelines given in Table 3-B.
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12

Summary of Model Development, Standards Proposed and
Fitness for Purpose
12.1

Summary of Model Development

The 2013 AM and PM peak traffic models for Wycombe will be developed using
PTV VISUM software, based on roadside interview data collected in May 2006 and
highway assignment matrices development as part of 2006 CONTRAM models.
The proposed methodology is described above.
A Local Model Validation Report (LMVR) will be produced to document the
methodology employed and the results of model validation, and will adhere to the
advised structure and content as set out in the guidance in WebTAG unit 3.19.

12.2

Summary of Standards Proposed

As far as possible, given the constraints of programme and budget, the guidance set
out in WebTAG Unit 3.19 and summarised in Section 3 of this report will be
followed.

12.3

Proposed Assessment of Fitness for Purpose

The aim of the process set out in this report is to produce well validated models, with
evidence of their fit to the 2013 traffic conditions and confidence in their application
to forecast scenarios based on stress testing. Further evidence of the fitness for
purpose will include validation of key junctions within the network area.
The assessment of the application of 2006 RSI data to the models will be based on
evidence of the changes in traffic between 2006 and 2013 at the RSI sites, and the
changes applied to the 2006 matrices through matrix estimation.
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Appendix A

Current Local Model Validation Report

High Wycombe Transport Model - Local Model Validation Report
(November 2011)
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Appendix B

Traffic Volume Data to be used in Validation
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High Wycombe Data Availability 2013

Contains Ordnance Survey data © Crown copyright and database right 2013

Appendix C

M40 Junction 4 (Handy Cross) TRADS Data

TRADS data availability
January 2013
Working
Not working

Entry
Contains Ordnance Survey data © Crown copyright and database right 2012

Exit

The figure indicates all the TRADS locations. To supplement the sites not working
along the approach from Wycombe Road (south) an ATC counter will be placed at
this location during March 2013.
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