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1 Introduction 

1.1 Purpose 

To guide the Design Engineer (DE) through the work they are required to do 
as part of a scheme following the Traffic Directorate (TD) Model Auditing 
Process (MAP). 

1.2 Structure & Target Audience 

The structure of this guide complements the TD MAP Overview document 
available from http://www.tfl.gov.uk/trafficmodelling.  

The target audience for this document is primarily the DE; however the 
Checking Engineer (CE) should also be familiar with this document. 

1.3 Expected Awareness and Competencies of the Reader 

This document assumes the reader has some awareness of basic traffic 
engineering principles covering traffic surveys, traffic flows and traffic signal 
control. The MAE should be familiar with terminology such as phase 
minimum, phase intergreen, phase delay, stage minimum, stage intergreen, 
cycle time, signal offset, saturation flow, degree of saturation, stop line flows, 
manual classified counts and demand flows. 

This level of awareness would typically come from introductory courses to 
traffic signals as well as courses for industry-standard software packages, 
combined with some experience in the traffic operations environment. 

If there are any additional competencies expected relating to a particular 
modelling package, these will be stated in the section for that package. 

1.4 Approach to MAP 

It is important to note that this document is only a guide and as such does not 
attempt to cover every modelling eventuality. It should be used in conjunction 
with the TfL Traffic Modelling Guidelines to identify best modelling practice. 
 
It is expected that the DE undertaking modelling work should be familiar with 
various techniques for traffic modelling and the applicable software to be used 
for specific tasks. Furthermore it is expected that the DE should have a 
thorough understanding of the area being modelled having carried out site 
visits. This is an essential aspect of modelling and crucial to being able to 
successfully complete an accurate model. 
 

http://www.tfl.gov.uk/trafficmodelling
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A competent modelling engineer must act as a Checking Engineer (CE) to 
review and approve the work completed by the DE before submitting the work 
to the Model Auditing Engineer (MAE). This is important because the MAE is 
obliged to notify the Promoter (P) that further auditing will cease should they 
lose confidence in the ability of the DE. 

1.5 Familiarisation with MAP 

Prior to undertaking a model exercise in accordance with LMAP, TMAP or 
VMAP, it is recommended that the DE is familiar with the TD MAP Overview 
document1. 
 
MAP is structured to include non-software-specific stages at the onset 
(Stage 1) and completion (Stage 6) of the scheme design and approval 
process, as shown in Figure 1. These stages are software independent 
because they collate information from several streams to determine the 
overall purpose of the scheme and finally to assess whether that purpose has 
been satisfied within the proposed design. 
 
While this document refers to ‘a model’ in relation to the scheme being 
audited in practice there could be a number of separate models relating to the 
one scheme, i.e. as would occur when proposals affect an area covering more 
than one UTC group.  
 
In this case the models covering the multiple areas would all require approval 
at each ‘MAP Stage’ before moving on to the next MAP Stage. If this situation 
arises it would be expected that the proposals would be significant and the 
work involved with the audit process would require careful planning. If this is 
the case it is recommended that the DE liaise closely with TD and specifically 
the MAE to coordinate the submission and audit of the models. A well planned 
approach will help to eliminate duplication in terms of auditing and amending 
models. 
 
It is vital that the DE is aware of the roles and responsibilities under MAP, i.e. 
Design Engineer (DE), Checking Engineer (CE), Model Auditing Engineer 
(MAE), Signals Auditing Engineer (SAE), Network Assurance Engineer (NAE) 
and Promoter (P). These are outlined in section 2 of the TD MAP Overview. In 
particular, the design engineer should be aware of their role as DE and that of 
the checking engineer (CE), and should confirm with the MAE that they 
understand their responsibilities as outlined within MAP Stage 1.  
 

                                            
1 TD Model Auditing Process: Overview, v3.0, Traffic Directorate, Transport for London, 2011. 
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Figure 1: The software-independent stages within MAP. 

 
 
The TD MAP Coordinator (MAC) will monitor the MAP cycle and should be 
involved at every formal submission stage. Formal responses from the MAE 
and SAE to the P/DE should be copied to the MAC at 
TDNPModelling@TfL.gov.uk to ensure that TD NP can track and monitor the 
process. 
 

1.6 What’s New in this Version of MAP? 

Version 3.0 of MAP contains a number of changes from previous versions. 
While many of these are minor in nature, others represent significant and 
fundamental differences. These have been driven by both user feedback and 
feature changes in recent versions of the modelling software used within 
TD NP. 
 
It is recommended that users take time to familiarise themselves with the new 
versions of the documents relevant to their MAP role, as detailed in section 
1.5. These include the Overview documentError! Bookmark not defined., 
the DE guide2, the MAE guide3 and the various MAP Stage Check Sheets. 
 
  

                                            
2 TD MAP Design Engineer Guide, v3.0, Traffic Directorate, Transport for London, 2011. 
3 TD MAP Model Auditing Engineer Guide, v3.0, Traffic Directorate, Transport for London, 
2011. 

mailto:TDNPModelling@TfL.gov.uk
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Areas of MAP that have significantly changed include: 
 

• New formalised MAP Stage 1 Check Sheet; 
 

• New MAP for multiple-controller LinSig models (LMAP); 
 

• Increased detail on TRANSYT v13 in TMAP; and 
 

• Minor amendments for VISSIM v5.3 in VMAP. 
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2 MAP Stage 1, Scheme and Network Scope Meeting 

 
 

MAP STAGE 1 
 

 
It is encouraged, and highly recommended, that MAP Stage 1 Scheme and 
Network Scope meetings occur prior to scheme detailed designs being 
developed. This will ensure that all TD knowledge and requirements are 
captured by the Promoter (P) and the Design Engineer (DE) prior to 
development of the scheme.  
 
TD will not accept MAP Stage 2 submissions that are not approved by the TD 
NP Chief Engineer. A Scheme and Network Scope meeting should be 
arranged as early as possible when it is clear that the P will require Base and 
Proposed Models to support their detailed design submission to the Forward 
Planning team (FPT). The DE key responsibilities for MAP Stage 1 are 
outlined below. 

2.1 MAP Stage 1 Check Sheet 

MAP Stage 1 has a Check Sheet which acts as a formal record of task 
completion within MAP Stage 1. The DE should complete this document 
following the MAP Stage 1 Scheme and Network Scope meeting and provide 
the completed version to the MAE. The following sections need to be agreed 
and documented: 
 
M101 Roles & Responsibilities 
 
The DE must acknowledge that as a representative of the P they understand 
the roles and responsibilities within MAP. The DE should confirm with the 
MAE an understanding of the MAP process and relevant duties during the 
Scheme and Network Scope meeting. The P and DE should understand that 
the software-specific MAP Stage 2 will not commence unless the scheme is 
approved for audit by the TD NP Chief Engineer. 
 
M102 Scheme and Network Scope Meeting 
 
The DE should document the date of the meeting they attended with 
representatives of the P and the MAE and SAE. The name and affiliation of 
those representing the P, MAE, SAE and DE will be noted and captured on 
the MAP Stage 1 Check Sheet. 
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M103 Baseline List of Proposed Method of Control Changes 

The P, DE and SAE should agree and document the junctions affected by the 
proposal. The DE can create an initial list based on their knowledge of the 
proposal. It is recommended that the DE creates this list prior to the first 
meeting and circulates the list to the interested parties. This will facilitate a 
productive meeting where the proposals can be discussed with all parties 
along with an agreement with the SAE about the junctions affected. 

M104 Baseline List of Junctions to be Modelled 

Once M103 has been agreed, the MAE has to consider the proposals and 
determine and agree the extent of the affected road network which needs to 
be modelled in order to carry out a valid network impact assessment. In order 
to create the list of affected junctions the DE should also have an appreciation 
for the extent of all physical changes which impact on the network as well as 
any method of control changes that would be required in conjunction with the 
proposals. 
 
The meeting with the NAE, the MAE, the DE and the P provides an 
opportunity for the extent of the area to be modelled to be discussed. 
  
The final decision and notification would normally be made following the 
meeting. This allows the MAE time to acquire any additional information, data 
or conduct a site visit if necessary. 

M105 ‘Purpose’ Statement for each Network Base Model 

Having established the extent of the network to be considered during M104, it 
is necessary to clarify what these models will be looking to assess. MAP aims 
to confirm that a submitted traffic model is both valid and accurate; therefore, 
the DE should aim, first and foremost, to reach a stage where the submitted 
model is a correct account of the study network. 
 
The level of detail and the accuracy of a model must reflect the purpose for 
which the model is intended. The objectives of a scheme will directly influence 
the type and purpose of any prerequisite modelling. Traffic modelling to 
support a scheme through TD approval represents the highest level of detail 
and accuracy required of a model. The term used in MAP to assess whether a 
model is valid and accurate is ‘Fit-for-purpose’. Through MAP, the MAE is 
being asked to assess the model and to declare whether a model is (or is not) 
‘Fit-for-purpose’. 

As the purpose of every individual model is different, the DE must provide to 
the MAE a clear statement detailing the purpose of each model. With this in 
mind the DE should produce a ‘Fit for Purpose Statement’ based upon the 
proposals being put forward by the P and taking into consideration local 
conditions of the network being modelled. A separate statement is required for 
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each separate model, i.e. not for each modelled period but for each modelled 
area. The purpose of the modelling should come from the P’s design brief to 
the DE.   
 
The statement of purpose created by the DE is a key term of reference for all 
parties involved in MAP. As a minimum it should contain the following 
information: 
 

• Stated purpose of the base models; 
 
• TfL junction numbers within the defined network; 

 
• Modelled time periods; 

 
• Scheme specific modelling requirements (M106); and 

 
• Software & agreed versions to be used during the model works (M107). 

 
An example is provided below: 
 
Example Definition of the Purpose of a Base Model 
 
Purpose of Base Models With Respect to the Defined Network 
The extent of the network under consideration is as agreed with TfL’s Traffic 
Directorate. The TfL junction numbers for the defined network are 01/051, 
01/052, 01/053, 01/054, 01/057, 01/058, 01/060, 01/061, 01/062, 01/104, 
01/260, 01/323, 01/324, 01/354, 01/003, 01/006, 01/056, 01/333 and 01/401. 
 
The Purpose of the three Base Network Models to be submitted is to provide 
an accurate reflection of the current performance of the Network for a typical 
cycle during the AM Peak, Inter Peak and PM Peak periods respectively. The 
modelling will be completed using LinSig version 3.1.0.0 & VISSIM 5.10-07.  
 
There are no scheme-specific modelling requirements beyond the 
considerations outlined in the TfL Traffic Modelling Guidelines. These models 
will be of sufficient quality to be used as benchmarks for assessment of the 
Network Impact of the proposals, modelled in three respective Proposed 
LinSig & VISSIM Models. VISSIM modelling will be used to assess the wider 
impact of the scheme. There is no requirement for the DE to supply final 
controller timings from the Proposed LinSig & VISSIM Models. 

M106 TD Modelling Requirement 

The DE must ensure that any scheme-specific TD modelling requirements 
that are stipulated during the Scheme and Network Scope Meeting have been 
correctly documented during M105.  
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The TfL Traffic Modelling Guidelines can be used as a reference source when 
justifying any additional scheme-specific modelling requirements stipulated by 
TD. 

M107 Software Version 

It is the collective responsibility of the DE and the MAE to ensure that models 
are developed using the correct software type and using the latest TD 
approved version of the software following the Scheme and Network Scope 
Meeting. The DE must ensure the agreed software and version have been 
correctly documented within M105 and the MAE must confirm to the DE that 
this software is available for use and supported within TD NP. 

2.1.1 Criteria for Moving to software specific MAP Stage 2 

The P, the DE and the MAC have received a signed/dated MAP Stage 1 
Check Sheet from the MAE. 
 

End of MAP Stage 1 

2.1.2 MAP Stage 1 to software-specific MAP Stage 2, Signal 
Control Data 

It is important to note that normally a period of time will have passed between 
MAP Stage 1 being completed and the submission of modelling work during 
the software-specific MAP Stage 2.  
 
However considering that during the period of time between MAP Stage 1 
being accepted by TD and the submission of MAP Stage 2 work, changes 
may have occurred to the network being modelled.  
 
With this in mind it is necessary for the DE to ensure that they have the latest 
signal control information. The MAE will be able to provide the DE with current 
TfL Signal Timing Sheets for all signalised nodes in the Network. 
 
If the junction is: 
 

• operating under UTC Control, the DE will need the UTC weekly 
timetable; 
 

• operating under Fixed Time Control, the DE will need fixed time plans; 
 

• operating under UTC SCOOT, the DE will need SCOOT messages for 
the period being modelled (M16, M18, & M37). It is important that the 
information is gathered for the correct period, during typical traffic 
conditions with all nodes under SCOOT control and containing no non-
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timetabled interventions. The MAE should therefore ensure there are 
no alarms and interventions during the collection period prior to 
supplying data; or 

 
• not operating under UTC Fixed Time or SCOOT Control, the MAE must 

agree on a modelling methodology and the information required. The 
agreed methodology for modelling should be recorded for future 
reference. 

 
With all of the above information, as well as traffic surveys and site 
observations, the DE should be able to submit a Calibrated Network Base 
Model during MAP Stage 2. 

2.1.3 Stage 1 to Stage 2, Helping Things Along 

As stated in 2.1.2, ensuring the DE has all the relevant information is a 
collective responsibility. The MAE is likely to be most suitable person to 
ensure this is done efficiently and correctly but the DE should collaborate for 
certain tasks. 
 
The MAE may consider it useful to be involved in gathering some or all of the 
data with the DE, both to promote a good working relationship and to provide 
advice based on the latest TfL Traffic Modelling Guidelines, or other sources 
of support considered as industry standard. 
 
It is also possible for the DE to arrange with the MAE to go into the TD offices 
to collect specific data, such as direct extraction of information from ASTRID 
and SCOOT. Ideally the DE should do this work with minimal supervision, 
however since they may not be familiar with the technical details of the UTC 
system or how signals operate in a live environment, the MAE should be 
available to guide and supervise the DE where necessary. 
 
The DE is encouraged to communicate regularly with the MAE throughout the 
initial development of base models, as the MAE may be able to provide 
valuable data or advice that will assist the DE in developing the models, such 
as through use of recommended modelling parameter values, standard 
templates or other modelling tools. 
 
Reaching agreement regarding modelling parameters before detailed 
development of the models should ensure that the models progress through 
the MAP process smoothly, and do not encounter auditing issues at later 
stages of MAP. 
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3 LinSig MAP (LMAP) 

3.1 LMAP Scope 

LMAP applies to all LinSig models that contain multiple traffic signal 
controllers. 
 
It is not necessary to apply LMAP to ‘skeleton’ or ‘controller-only’ LinSig 
models that have been submitted to support network modelling using other 
software such as TRANSYT or VISSIM. These LinSig models should still be 
checked for accuracy, for which elements of LMAP may prove useful, 
however LMAP should not be applied in full. 
 

 
LMAP STAGE 2 

 

3.2 LMAP Stage 2, Calibrated LinSig Base Model Submission 

3.2.1 What is a Calibrated LinSig Model? 

A Calibrated LinSig Model should contain: 
 

• all the signal control data with representative signal timings for the 
network during the period under consideration, without adjustments to 
account for the non-appearance of demand dependent stages; and 
 

• the appropriate network structure, measured cruise times, measured 
saturation flows and measured lane lengths. 

 
A single Calibrated LinSig Model is required for LMAP Stage 2. 

3.2.2 What is the purpose of a Calibrated LinSig Model? 

Experience has shown that the submission of one model early in the 
modelling exercise is a very useful starting point for both the DE and the MAE, 
and will improve the standard of subsequent model submissions.  
 
The Calibrated model submission will provide the MAE the opportunity to see 
that the DE has fully understood the UTC data they have been provided with, 
and has collected relevant knowledge of the network. This is particularly 
relevant if the MAE has not received any previous modelling from the DE. The 
initial model submission will ensure that the signal data is correct.   
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3.2.3 Tasks before looking at the LMAP Stage 2 Check Sheet 

• It is recommended that the DE obtains TfL Signal Timing Sheets for all 
the nodes in the network from the MAE, who should have checked 
them against the relevant controller specifications for accuracy; and 
 

• The DE should obtain a copy of each of the UTC timing plans from the 
MAE for all the nodes in the Network and for all modelled periods. 

3.2.4 LMAP Stage 2 Check Sheet 

LMAP Stage 2 has a Check Sheet, which should be completed and signed by 
the DE and CE before being submitted to the MAE for auditing along with the 
model and associated technical note. 
 
This section identifies the checks that the MAE will carry out, corresponding to 
individual numbered entries on the Check Sheet.  
 
L201 Technical Note 
 
The DE is required to submit a technical note along with Calibrated Model 
submissions, as described in Part B of the TfL Traffic Modelling Guidelines. 
 
The DE should ensure that the note contains, at a minimum: 
 

• The stated Purpose of the model, as agreed with the P and MAE during 
MAP Stage 1; 

 
• A list of all the TfL-referenced nodes in the modelled network, with 

addresses; 
 

• Notes on all relevant site observations, covering both the physical 
constraints of the network and vehicle behaviour. Where the behaviour 
is specific to a time of day, this should be noted. It is important to 
clearly explain how these factors have determined the structure of the 
model; 

 
• Site datasheets with measured cruise times and saturation flows; 

 
• A table of saturation flows for each lane in the network. The table 

should indicate clearly whether the value has been measured on-site or 
has been calculated using RR67. Where RR67 has been used an 
explanation should be given detailing why it couldn’t be measured; and 

 
• The derivation of the signal timings. In the case of Fixed Time junctions 

the UTC signal plans should be included. For SCOOT junctions, 
average representative timings should be calculated from SCOOT 
messages or ASTRID data and displayed clearly.  
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L202 Network Settings and Network Layout 
 
Here, the MAE will check the following aspects of the DE’s model: 
  
Network Settings: 
 

• PCU Length: this should be unchanged from the default value of 
5.75m. 

 
Network Layout View: 
 

• Junctions: ensure that all junctions to be modelled are included and 
clearly labelled with an appropriate description. All junctions should 
also be associated with the correct controller(s) where they include 
arms with signal-controlled lanes. 
 

• Arms: ensure that all relevant junction arms are included in the model 
and are associated with the correct junction. Junction arms should be 
named where appropriate to ensure it is clear which roads they 
represent. 

 
• Short/long lanes: short lanes should be used to model flares or right-

turn bays, unless the lane contains a multi-lane, and should be 
associated with an appropriate long lane. Where multi-lanes are used 
flare contributions can be directly entered within the multi-lane 
properties, otherwise a short lane’s Custom Occupancy should be 
adjusted to get the required flare usage. Flare usage will be checked in 
LMAP Stage 3. 

 
• Multi-lanes: where adjacent lanes exhibit identical behaviour in terms of 

queuing and signal control they can be grouped using the multi-lane 
option (analogous to single TRANSYT links containing multiple lanes). 
Where these are used the number of grouped lanes and on-street 
signal-control/queuing behaviour should be checked. 

 
• Connectors: all observed traffic movements at junctions should be 

represented by individual connectors, including any upstream lane-to-
lane connectors that may be required to capture the correct stopline 
queuing and turning behaviour. 
 

• Zones: zones and zone-based routes are only used where flows are 
entered using Origin-Destination (O-D) format, or where Matrix 
Estimation has been used to calculate O-D flows from turning count 
data. Neither of these approaches are supported by LMAP and zones 
should therefore not be used. Instead, flows should be entered directly 
onto lanes using appropriate Fixed Lane Flow Groups as described in 
L305. 
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The DE should perform site observations to ensure that relevant data is 
collected to recreate site-specific behaviour. Full details of typical site 
observations are provided in Part B of the TfL Traffic Modelling Guidelines but 
commonly include queuing behaviour, flared approaches, parking and loading 
issues, bus lane usage and setbacks, right turn behaviour, and exit blocking. 
As traffic behaviour changes by time of day it may be necessary to observe 
these phenomena for each modelled period.  
 
It is advised that DEs with limited experience ask their CE for assistance on 
key observations. This will provide the DE with an understanding of more 
detailed site-specific issues which may be highlighted in later stages of MAP. 
For example, the DE may find that whilst two lanes have been indicated on 
the site drawing, there is parking in the nearside lane close to the stop line, 
which results in a single lane discharge. 
 
Flare lengths should be modelled with special attention to how traffic behaves 
on-street, e.g. where a bus lane setback creates an effective flare. It is 
important that all flared approaches are accurately captured at this stage of 
MAP. If flares are not correctly coded the model may overestimate stop line 
capacity with a consequent impact during model validation. 
 
L203 Lane Data 
 
The lane data that will be audited within the DE’s model include: 
 

• Lane length:  
 
This should be as measured on-site for the lane concerned. 
 
The DE should record in the technical note how lane lengths were 
measured when building the model. 

 
• Saturation flow: 

 
This should be as measured on-site, or where not possible calculated, 
for the lane concerned. 
 
Saturation flows are fundamental to the integrity of any traffic model, 
and should have been measured on-site by the DE for all lanes. If this 
was not possible, an explanation should be given in the technical note. 
Where saturation flows have been calculated, TRL RR674 should have 
been used.  
 
It may be acceptable to use default saturation flows (1800 PCU hr-1 per 
lane) for Pelican crossings or side roads where there is insufficient 

                                            
4 Kimber R M, Macdonald M & Hounsell N B, The Prediction of Saturation Flows for Road 
Junctions Controlled by Traffic Signals, Transport and Road Research Laboratory, 
Department of Transport, Research Report 67, 1986. 
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traffic demand (or queuing) to measure saturation flows accurately, 
however this should be confirmed with the MAE. Similarly, it may be 
acceptable to specify some lanes as unconstrained (infinite saturation 
flow) where it is unnecessary or unadvisable to model lane capacity 
(e.g. exits from the network or dummy links modelling internal junction 
movements). 
 
The DE should identify the critical junction(s) and lane(s) in the 
network. If critical modelled saturation flows are not accurate, they are 
likely to result in modelling inaccuracies during later stages of MAP. 
 

• Right-turn storage in front of stopline: 
 
This should correspond to the storage (in PCU) available in front of the 
stopline for waiting vehicles from opposed, signalised movements. 
 

• Maximum turners during intergreen:  
 

This should correspond to the maximum number of turners (in PCU) 
that are able to clear the junction during the intergreen period. 

 
• Right Turn Move Up: 

 
This should be set to the default value of ‘Auto-Calc Using Storage’. 

 
• Right Turn Factor: 

 
This controls bonus capacity due to right-turning traffic storing in front 
of the stopline and should be left at the default value of 0.5. It should 
only be changed if accompanied by measured site data. 

 
• Non-blocking storage:  

 
Where a lane contains a mixture of both opposed and unopposed 
traffic, the number of PCUs of opposed vehicles that are able to store 
without blocking unopposed vehicles should be specified here. 

 
• Controlling phase(s) & controller: 

 
For signal-controlled lanes, the controlling phase(s) should be specified 
along with the corresponding traffic signal controller. 
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• Multi-lanes:  
 
Where it is considered appropriate to use multi-lanes (see L202), the 
following parameters need to be specified: 
 

o Number of lanes to be represented by the multi-lane; 
o Saturation flow, which should be the cumulative total of 

saturation flows for all long lanes in the multi-lane; 
o Number of flares; and 
o Individual flare lane saturation flows. 

 
• Start & end displacements: 

 
These should be left at the default values of 2s and 3s respectively, 
unless measured site data suggests different values (e.g. where a 
survey of start & end lost times has been performed).  

 
• Queue de-sliver:  

 
This should be left blank (i.e. zero) during LMAP Stage 2. Values up to 
1.0 PCU can be applied later during LMAP Stage 3 if sliver queues are 
observed to be produced once flows are added to the model (see 
L309). 

 
• Ignore random delay:  

 
This option should be left unchecked unless appropriate for the specific 
lane being modelled, for example circulating movements at signal-
controlled roundabouts where the distance between entry and 
circulating stoplines are small and platoon arrival patterns are regular 
and non-random. Where this option is enabled its use should be 
reported and justified. 

 
 
L204 Connector Data 
 
The connector data that will be checked includes: 
 

• Cruise time / cruise speed:  
 
Cruise times should be entered as measured on-site for each traffic 
movement. Cruise speeds should not be used, nor should the ‘Custom 
Lane Length’ feature be used unless agreed by the MAE and justified 
with valid site data. 
 
The cruise time for a connector in LinSig is defined as the average time 
for a free-flowing vehicle driving in a platoon to travel from the stop line 
of the upstream lane to the stop line of the downstream lane. The 
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connector cruise time will apply to all flows that pass through the 
connector unless a custom cruise time has been defined for a particular 
Fixed Lane Flow Group layer, which is checked in L305 during MAP 
Stage 3. 
 

• Platoon dispersion behaviour:  
 
The platoon dispersion behaviour & dispersion coefficient can be used 
to control whether or not platoon dispersion should be modelled. It may 
be appropriate not to model platoon dispersion for short lanes that are 
closely coordinated with adjacent upstream lanes, where traffic 
platoons remain tightly defined. 
 
Where platoon dispersion is modelled the platoon dispersion coefficient 
should be unchanged from the default value of 35 unless supported by 
site-measured data. 

 
 
L205 Controller Data 
 
The following controller information will be audited: 
  

• Controller name & SCN:  
 
Each LinSig controller should have a suitable description to aid in its 
identification, together with the specific TfL site reference number 
(SCN, or System Code Number) as shown on the appropriate TfL 
Signal Timing Sheet. The LinSig controller number that is used is 
arbitrary. 

 
• Controller type:  

 
Where known, the controller type should be entered for the specific 
hardware that operates on-street (e.g. ‘Siemens’, ‘Peek’, ‘Microsense’ 
etc). Where the hardware type is not known and cannot be determined, 
it may be acceptable to leave the type as ‘Generic’. 
 
It should be noted that the controller type can have a significant impact 
on the interpretation of values entered for phase delays in L206. Where 
‘Generic’ controller types are used, particular attention should be paid 
to ensure that phase delays are correctly represented. 

  
• Treat Phase Minimums as Street/Controller minimums: 

 
It is important that, in developing LinSig Models, phase minima are 
treated as ‘controller minimums’ rather than ‘street minimums’.  
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• Allow multiple stage streams: 
 
If a controller runs multiple streams on-street, then this should also be 
represented within the LinSig model. Where this option is specified the 
DE must ensure that all streams are correctly represented and 
associated with the correct controller. 
 

• Non-standard filters: 
 
This value should be left unchecked, preventing filter phases from 
terminating when the associated phase loses green, as this signal 
behaviour is not used in London. 

 
 
L206 Phase Data 
 
The following phase data will be checked by the MAE: 
   

• Associated stream & controller: 
 
These should be specified to ensure that the phase has been 
associated with the correct controller and stream. 

 
• Phase letters: 

 
These should correspond to the phase letters as used on the 
appropriate TfL Signal Timing Sheet. 
 

• Phase description: 
 
The phase description should be suitable to correctly identify the on-
street phase and/or movement that the modelled phase represents.  

 
• Phase type: 

  
This should be set to the appropriate value for the phase concerned, 
e.g. ‘Traffic’, ‘Pedestrian’, ‘Bus’, ‘Cycle’, ‘Filter’, ‘Indicative Arrow’ or 
‘Dummy’. 
 

• Phase minimum: 
 
The phase minima should be set to the values specified on the TfL 
Signal Timing Sheet and/or Controller Specification. 
 

• Phase delays: 
 
These should be specified using the Interstage & Phase Delays View, 
and should correspond to entries on TfL Signal Timing Sheets and/or 
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Controller Specifications. Particular care should be taken to ensure that 
phase delays are represented using the correct controller hardware 
and that appropriate values are used (i.e. relative or absolute values for 
phase-gaining delays). 
 
Typically, the values on TfL Signal Timing Sheets and Controller 
Specifications correspond to values for the specific controller, which 
may be either relative or absolute. These should correspond to the 
controller values in LinSig, rather than the directly entered value. 
Common sense can often determine the purpose of the phase delay 
and therefore which representation is correct, however green times can 
be rechecked on-street and compared to the timings in LinSig. 
  

 
L207 Lane Behaviour & Control Data 
 
The lane behaviour & control data that will be checked includes: 
 

• Signalised / give-way control:  
 
For lanes with signalised control the controlling phase and controller 
should already have been specified in L203. For lanes with give-way 
movements each movement that needs to give way should be specified 
individually, by ensuring that ‘This movement gives way’ has been 
selected. 
 

• Opposing lanes: 
 
For each lane that gives way, the opposing lanes and movements need 
to be individually specified. For each opposing lane, the give-way 
coefficient and ‘Clr Conflict’ parameter need to be entered. 
 
The give-way (or ‘slope’) coefficient represents the effect of the 
opposing flow on the capacity at the give-way line and is determined by 
the nature of the give-way movement. The LinSig manual5 suggests 
appropriate values of 0.22 for a give-way controlled left turn and 1.09 
for an opposed right-turn at a signalised junction. 
 
The ‘Clr Conflict’ parameter represents the time for a vehicle to travel 
from the opposing stopline to a point where it is no longer in conflict 
with the give-way movement. Thus vehicles that are giving way and 
stored in the junction at the end of green cannot clear until the ‘Clr 
Conflict’ time has passed following the start of the intergreen. A default 
value of 2s is typically used, however a larger value may be required 
for large junctions. 
 

                                            
5 Moore P, LinSig Version 3 User Guide & Reference, JCT Consultancy Ltd, v3.0, Ch 4, 2009, 
p194. 
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• Maximum flow while giving way: 
 
This should be set to the maximum capacity for the give-way 
movement (in PCU hr-1), during which vehicles are giving way but while 
there is no opposing flow (i.e. the ‘intercept’). The LinSig manual5 
suggests values of 715 PCU hr-1 are appropriate for give-way 
controlled left turns and 1440 PCU hr-1 for opposed right-turns at a 
signalised junction. 

  
• Flow when opposing traffic is stopped: 

 
This is the maximum flow for the give-way movement when the 
opposing traffic flow is stopped. It should be set to either: 
 

- ‘Use Maximum Flow when Giving Way’, where the rate of 
flow is unlikely to be different from the flow while giving way. 
This may be the case for some left-turn give-way movements 
where it is not clear from a driver’s point of view when the 
opposing traffic flow has stopped; 
 

- ‘Use Lane Saturation Flow’, where vehicles are free to 
discharge at the lane’s saturation flow, for example during an 
indicative right arrow where turning vehicles know they have 
priority; or 

 
- ‘Use Custom Value, where a user-specified value is 

considered more appropriate. If this is the case the reasoning 
should be given along with how the entered value has been 
determined. 

 
 
L208 Intergreen & Interstage Data 
 
The phase intergreen tables for each of the controllers in the model should be 
specified individually using data from the relevant TfL Signal Timing Sheets 
and/or Controller Specifications. If discrepancies are found when compared to 
UTC data, there may be UTC-specific explanations that the MAE will be able 
to advise on. 
 
After entering intergreen data using the Interstage & Phase Delays View, the 
DE should also ensure that any prohibited stage moves have been correctly 
specified. 
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L209 Stage Data 
 
The stage data that will be audited includes: 
 

• Stage number: this should match the stage number shown on the TfL 
Signal Timing Sheet where possible, or alternatively appropriate stages 
should be renumbered in a logical fashion (e.g. stage 0 may be 
renumbered to the highest unused stage or for an additional stream 
stage numbering can restart from 1). 
 

• Phases red/green in stage: 
 
These should correspond to the phase/stage relationship defined on 
the TfL Signal Timing Sheet and Controller Specification. 
 

• Stage minima: 
 
Stage minima should be calculated for all observed stage sequences 
by reducing the cycle time to a minimum in LinSig (it may be helpful to 
include a separate ‘MINS’ LinSig Scenario for this purpose).  
 
Where controllers are configured with dummy phases these need to be 
replicated in LinSig to ensure the correct stage minima. The stage 
minima may also be dependent on the stage sequence followed. 

 
 
L210 Stage Sequence and Signal Timings (without Demand-

Dependency) 
 
The DE is required to ensure that the stage sequence used for each stream & 
controller in the Network Control Plan for the LinSig Scenario is appropriate. 
The stage sequences used in the Calibrated LinSig Model should contain all 
demand-dependent stages appearing with 100% demand. 
 
The timings that will be checked by the MAE include: 

 
• Stage change points and cycle time: 

 
If the modelled network is running under Fixed Time UTC, the stage 
change points and cycle time should directly correlate with the UTC 
plans. If the modelled network is running under SCOOT Control, it is 
important to note that SCOOT Stages are not the same as the UTC 
Stages modelled in LinSig. The DE should examine the SCOOT 
background plans to understand the relationship between the SCOOT 
and UTC stages from the plan structure. The DE should provide the 
derivation methodology used to determination the average cycle time 
and SCOOT stage change points to the MAE in L201. 
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A common method of modelling SCOOT Control in LinSig is by use of 
SCOOT M16 or M37 messages recorded for a representative day, with 
no interventions to the weekly timetabled control. An alternative method 
for modelling SCOOT in LinSig is through use of ASTRID SCOOT 
stage duration information combined with SCOOT M18 offset 
messages. With either method, a DE with limited experience may 
require support from the CE in order to corroborate that timings are 
correct. 
 

• Phase green times: 
 
Assuming that the stage change points, phase delays (L206) and 
phase intergreens (L208) have been correctly specified, the phase 
green times should also be correct. It is nevertheless worth checking 
the phase green times in the Signal Timings View to ensure timings are 
correct, and in the case of Fixed Time UTC plans these should 
correlate directly with observed phase timings on-street for the stage 
sequence modelled. 

 
• Stage & interstage durations: 

 
Interstage durations should have been checked in L208, however the 
Signal Timings View also provides a way of checking interstage and 
stage durations using a graphical interface.  

 
L211 LinSig Scenarios 
 
It is important that all Scenarios contained within the LinSig model are clearly 
labelled so that their purpose can easily be understood. In addition, a specific 
Scenario must be entered on the LMAP Stage 2 Check Sheet so that it is 
clear to the MAE which Scenario is being submitted by the DE for auditing. 
 
In addition to the Scenario being submitted for auditing it may be useful to 
include additional Scenarios, for example when investigating alternative stage 
sequences or for looking at stage minima. 
 
L212 Other Modelling Issues 
 
The DE has no input into this section as any concerns the MAE may have with 
the model that have not already been covered by the checks in L201 – L211 
will be recorded.  

3.2.5 Acceptance/Rejection of Model 

Once the MAE has checked that the signal control data is correct and is also 
satisfied with the technical note, site observations, measurements and the 
model structure, then the submitted model may be accepted as a ‘Calibrated 
Model’. 
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Conversely, if the MAE is not satisfied with the modelling standard, the 
reasoning for rejecting the model should be provided in writing, and the 
models returned to the P, DE, and MAC. If there are fundamental flaws within 
the model, the MAE may organise a meeting with the DE.  

3.2.6 Criteria for Moving to LMAP Stage 3 

The P, the DE and the MAC have received an ‘Accepted’ LMAP Stage 2 
Check Sheet from the MAE. 
 

End of LMAP Stage 2 

3.2.7 Stage 2 to Stage 3, Demand Dependent Stage Count 
Information 

In order to model the frequency of demand dependent stages at a signalised 
node, the DE needs to retrieve data from the UTC system.  
 
UTC is able to retrospectively retrieve the frequency of demand dependent 
stage appearances that were observed over a specified period, divided into 
15-minute segments. For example, to get the observed frequency of a 
demand dependent stage between 9am and 10am (i.e. four 15 minute 
segments) for Group 59 on 2nd September 2010, the command is: 
 

‘achk g59 t=09:00 p=4 d=02-sep-10’ 
 
The UTC log provides the observed stage appearance frequency for every 
demand dependent stage in the following format: 
 

‘number of times called (IP)’ / ‘no. of opportunities’ (OP) 
 
If a junction is under SCOOT Control, it is important for the DE to check 
whether the junction was single or double cycling by identifying the number of 
opportunities in the plan against the actual opportunities reported by UTC. 
This should be equal to a whole multiple where a junction was forced to either 
single or double cycle for the entire observed period. Where a junction was 
free to either single or double cycle in SCOOT (and has done both within the 
observed period) a different number of actual opportunities will be seen. In 
this case the only way to work out the cycle times that occurred is to have 
SCOOT message data for the monitored period. 
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LMAP STAGE 3 

 

3.3 LMAP Stage 3, Validated LinSig Base Models Submission 

3.3.1 What is a Validated LinSig Model? 

LMAP defines that a Validated LinSig Model should be based on an approved 
Calibrated Model where the frequency of demand dependent stage 
appearance has been defined. 
 
Validation in LinSig is completed by comparing modelled degrees of 
saturation (DoS) with those recorded on-site. Queue lengths may also be 
examined but are not considered compulsory criteria for validation. 
 
Validated LinSig models are required for all time periods in LMAP Stage3. 

3.3.2 LMAP Stage 3 Check Sheet 

L301 Validation Report 
 
Validated Base Model submissions must be accompanied by a Validation 
report, as described in Part B of the TfL Traffic Modelling Guidelines. The DE 
should ensure that the following information is provided: 
 

• Detail on the traffic flows: 
o When were the traffic surveys done and by who? 
o What data was collected during the traffic surveys? 

 
• Demand dependency calculations: 

o Explanation on how the frequency of demand dependent stages 
has been accounted for by comparing Calibrated Model Timings 
to the Validated Model Timings; 

o UTC data should be recorded to confirm any site observations. If 
pedestrian counts are taken, the frequency of demand can be 
recorded on-site but should be used in conjunction with a UTC 
log. The output of the UTC log should be included in the report; 

 
• Evidence of validation, comparing on street data with LinSig results; 

 
• Flare usage observed on-site; 

 
• Flashing amber usage at pelicans; and 

 
• Queue lengths (if surveyed). 
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L302 Adjustments from Calibrated Model 
 
There should be few changes in the Validated Model as compared to the 
Accepted Stage 2 Calibrated Model, other than modification for peak-specific 
signal timings (checked in L303 & L304), the addition of flows (L305) and the 
inclusion of public transport (L306). Flare usage may also be expected to vary 
between models and should correspond to observed measurements recorded 
in each peak. 
 
Where any other changes have been made, the DE should identify what was 
changed and why the change was considered necessary within the Validation 
report. The following data should be examined for consistency: 
 

• Network settings &  PCU length, junctions, arms, short/long 
layout:    lanes, multi-lanes & connectors; 
 

• Lane data:    lane lengths, saturation flows, junction  
storage, flare usage, turners in intergreen,  
right-turn move-up, right-turn factor,  
start/end displacements, random delay; 

 
• Connector data:   cruise times, platoon dispersion; 

 
• Controller data:  controller types, streams, controller/street 

minima, non-standard filters; 
 

• Phase data:   phase letters/descriptions, phase types,  
phase types, phase minima, phase delays; 

 
• Lane behaviour &  signalised/give-way control, opposing  

control data:   movements, give-way parameters  
(slope/intercept), clr conflicts, flow without 
opposed traffic; 

 
• Intergreen &   phase intergreens, interstages, 

interstage data:  prohibited stage moves; 
 

• Stage data:   stage numbers, red/green phases in stages, 
stage minima; 

 
• Stage sequence &  stage change points, UTC/SCOOT stage, 

signal timings:  relationship, cycle time, phase green times, 
stage & interstage durations, network  
control plan; and 

 
• LinSig scenarios:  scenario name. 
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L303 Appropriate Peak-Specific Signal Timings 
  
The DE should ensure that appropriate peak-specific base timings and stage 
sequences have been used for each time period being modelled, as checked 
previously in LMAP Stage 2 during L210. 
 
Note that the timings shown in the Signal Timings View should not be affected 
by adjustments for Demand Dependency & Underutilised Green Time (see 
L304) as these will be implemented on a lane-by-lane basis using the Lane 
Timings View. 
 
L304 Adjustments for Demand Dependency & Underutilised Green Time 
 
The DE should detail adjustments to the traffic signal control information made 
to account for the non-appearance of demand dependent stages over the 
modelled period, and for situations where congestion-related issues prevent 
fully saturated discharge. 
 
The preferred method for modelling both demand dependency and 
Underutilised Green Time (UGT) in LinSig is to add or remove green time for 
individual lanes through Lane Timing adjustments. This is performed by 
adjusting the start & end of lane green times in the LinSig Lane Timings View, 
as shown in Figure 2. 
 

 
 

Figure 2: Lane Timings View in LinSig 3.1, showing Bonus Green adjustment. 
 
Separate Lane Timing adjustments should be made for each bonus green 
type, which include ‘Demand Dependency’, ‘Underutilised Green Time’ or 
‘Other’. Disaggregating components of bonus green allows for simpler 
auditing and also differentiates between modelling adjustments and the 
original interstage design approved during MAP Stage 2. 
 
Demand dependent stage frequency can vary by time of day to affect lane 
capacity. It is therefore imperative that the DE ensures that the modelled 
adjustments provide appropriate green times for critical lanes. As an example, 
if a junction has been modelled with a pedestrian stage being called every 
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cycle, when on site this situation occurs in 50% of signal cycles, then the 
model is likely to underestimate the capacity of one or more of the major 
movements. 
 
All demand-dependant stages within the network should show a frequency of 
at least 90% of that observed on-street. 
 
Where fully saturated traffic appears to discharge at a rate less than the 
saturation flow (e.g. due to driver behaviour or exit-blocking), this should not 
be accounted for by changing the saturation flow in a model. Instead, it is 
recommended that UGT is used to quantify this behaviour. UGT can 
commonly occur during periods of congestion within networks operating at or 
over capacity. Traffic may only be travelling marginally slower than would be 
the case during unrestricted saturation flow which may not be noticeable to an 
on-street observer but its impact will be captured by UGT during data 
processing. UGT is fully described within Part B and Appendix I of the TfL 
Traffic Modelling Guidelines. 
 
The DE should measure the average amount of green time that is lost due to 
UGT (e.g. wasted green due to exit blocking) and adjust the relevant lane 
timings accordingly. Site data showing how Demand Dependency and UGT 
values were measured and calculated should be provided with L301. 
 
L305 Traffic Flows and Flow Consistency 
 
LinSig models are usually constructed using stop-line flows from manual 
classified traffic surveys. The DE should select a common peak hour for the 
whole area under consideration, which should be illustrated for the MAE 
through a graph showing the sum of the total flow at each junction. In some 
situations, the appropriate peak will not be the peak for all modelled junctions 
but for a particular group of junctions within the network, such as a 
roundabout or gyratory system. This should be confirmed as acceptable with 
the MAE. 
 
Flows should be entered in LinSig using a Fixed Lane Flow Group, which 
requires flows to be entered directly onto modelled lanes and connectors for 
each defined flow group layer.  
 
Zone-based route flow allocation is not supported by LMAP and should 
therefore not be used.  
 
Flow group layer flows can be entered within the Edit Lane window for 
individual lanes, or alternatively via an interactive ‘drag and drop’ process 
using the ‘Lane Layer Flow Editing Mode’. The flow group’s start and end 
times should reflect the peak period being modelled. 
 
Typical flow group layers would include ‘Private Transport’ and ‘Public 
Transport’ at a minimum, with a combined ‘General Traffic’ layer if 
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appropriate. Additional flow layers can be defined to break flows down into 
further vehicle categories if necessary, though the DE should be aware that 
this will increase the amount of auditing required.  
 
When adding new layer flows, custom cruise time values can be used for 
specific flow layers that will override the connector cruise time, as explained in 
L204. Where custom cruise times have been used for specific lane flows the 
DE should clearly explain and document their use. 
 
As most traffic surveys are carried out manually, there will inevitably be 
human counting errors. It is not expected that neighbouring survey counts will 
match, and in cases where they do, this warrants closer inspection as they 
may have been manually adjusted. Further information on an acceptable 
approach to traffic flow smoothing can be found within section 2.4.3 within 
Part B of the TfL Traffic Modelling Guidelines. 
 
Where multiple upstream lanes feed two lanes downstream, the DE should 
provide evidence that they have recorded the percentage split of flow from 
each of the origin lanes to each of the destination lanes. In the example within 
Figure 3 the DE would record the percentage of traffic from origin A going to 
destinations D and E and likewise for origins B and C. Once this data has 
been gathered, the combination of flows from A, B and C with their respective 
percentage destinations can be calculated. The sum of the resulting inflows 
for lanes D and E should reconcile reasonably with the observed stop line 
flows from the original survey. 
 

 

 

A 

D 
B 

2 1 

E 

C 

 
 
 
Figure 3: Multiple lanes feeding downstream stop lines. 
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L306 Public Transport Modelling 
 
The DE should ensure that the following public transport elements of the 
model are correct: 
 

• Bus flows, routes & frequencies; 
 

• Bus lanes; 
 
• Location of bus stops; 
 
• Bus stop dwell times; and 
 
• Influence on general traffic. 

 
The DE should calculate bus flows, routes and their frequencies as described 
in the TfL Traffic Modelling Guidelines, based on available data which should 
be provided to the MAE. Bus lanes, hours of operation and vehicle type 
restrictions should also be checked against on-street data to ensure that bus 
lane usage is accurately represented. Buses should be added using one or 
more Fixed Lane Flow Group Layers on each lane along their routes, to 
distinguish Public Transport from Private Transport. When creating additional 
Fixed Lane Flow Group Layers for Public Transport in LinSig they should be 
specified as representing buses in the Flow Group Layer options. 
 
Where a bus stop exists on a lane, the ‘Mean Stopped Time’ on the upstream 
connector should be set to the average bus stop dwell time that has been 
determined. Where more than one bus stop exists, the dwell times should be 
added together with an additional delay added to reflect the time lost slowing 
down and accelerating for the additional bus stop(s). 
 
Cruise times can be specified separately for each Fixed Lane Flow Group 
Layer when adding flows, allowing different cruise times to be specified for 
Public Transport compared to General Traffic if desired. In a similar manner, 
different ‘Mean Stopped Time’ values can also be specified for each Flow 
Group Layer, allowing different dwell times to be used by different bus routes 
at the same bus stops if this level of detail is considered necessary. 
 
The scope of the LinSig model agreed in MAP Stage 1 will determine the level 
of detail required for public transport modelling. This may include detailed on-
street measurement of dwell times per bus stop and per time period, or 
separate Fixed Lane Flow Group Layers for different bus routes. However, in 
models where public transport is considered less of a priority the use of a 
collective ‘Public Transport’ Fixed Lane Flow Group Layer for all bus routes 
and/or default dwell times may be satisfactory. 
 
The influence of public transport on general traffic often can have a significant 
impact on network capacity and performance, such as the creation of effective 
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flares for general traffic in the case of bus lane setbacks and funnelling at bus 
lane entries. The DE should provide any notes or site observations in the 
accompanying technical report to demonstrate that influences on capacity due 
to public transport are accurately represented. 
 
L307 LinSig Scenarios 
 
All Scenarios contained within the LinSig model should be clearly labelled so 
that their purpose can easily be understood. In addition, a particular Scenario 
must be specified on the LMAP Stage 3 Check Sheet so that it is clear to the 
MAE which Scenario is being submitted for auditing. 
 
The scenario time period should match the specific peak period being 
modelled, which is determined by the start/end times of the relevant Fixed 
Lane Flow Group (as defined in L305). 
 
L308 Degree of Saturation Validation 
 
The degrees of saturation (DoS) recorded on-street and in the model should 
correlate. Lanes close to practical reserve capacity (90%+ DoS) should be 
given particular attention during the CE’s pre-submission audit. 
 
The following criteria should be used to indicate validation of base LinSig 
models: 
 

• Degrees of saturation within 5% of observed values; 
• Degree of saturation for lanes upstream of pedestrian crossings within 

10% of observed values; and 
• Observed Cyclic Flow Profiles (CFP) for critical lanes showing similar 

peaks, dispersion and spacing. 

It is important to note that, for models built using stop line counts, by 
definition, the degree of saturation cannot be over 100%. This is because a 
stop line count is the traffic that has cleared the stop line rather than the 
demand. For models with lane DoS above 100%, model discrepancies may 
exist for one or more of the following: saturation flows, lane/connector 
structure, green times, and/or stop line flows. 
 
Another consideration is that, although the signal timings in the model are 
accurate, the timings that were in operation during the traffic surveys may 
have been different to the modelled average signal timings, e.g. where 
contingency plans were in operation. This is possible but unusual if sufficient 
checks were made during the data collection phase of LMAP Stage 2. 
 
Flare usage should be represented correctly in each model and fully 
documented, based on observed measurements recorded in each peak. 
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There may be instances where periods of Underutilised Green Time have 
occurred on-street that have not been correctly accounted for in the models. 
In these cases, the modelled DoS is likely to be lower than was recorded on-
street for the lanes in question. Please refer to L304 for further guidance. 
 
L309 Appropriate Queue De-Sliver and Queue Length Correlation 
 
When analysing queue data in LinSig the DE should determine if and where in 
the model it is appropriate to use queue ‘de-sliver’. It is intended to be 
employed where artificially large and unrealistic queue lengths are generated 
due to LinSig’s algorithms not accounting for actual driver behaviour. The ‘De-
Sliver Threshold’ considers queue lengths less than a particular value to be 
treated as sliver queues, thus preventing additional vehicles from joining the 
back of an artificially created queue.  
 

 
Figure 4: Uniform queue graphs showing formation of a Sliver Queue (left) 

and removal using correct use of the De-Sliver Threshold (right) 

 
Where sliver queues are observed in a CFP (see Figure 4), the value of the 
De-Sliver Threshold should be set to the smallest value that just removes the 
sliver queue from forming, and should be no larger than 1.0 PCU. De-Sliver 
Thresholds should not be used where sliver queues are not observed.  
 
LinSig allows the display of a variety of queue-related information from models 
including Uniform Queues, Random & Oversaturation Queues, Mean 
Maximum Queues & Lane Length Excess Queues. 
 
Queue length analysis can be performed for individual lanes by adding 
Uniform Queue Graphs to the LinSig Network View. This is achieved by first 
selecting a lane, right-clicking the mouse and then choosing the ‘Add Cyclic 
Flow Profile Graph / Add Queue Graph’ option. Uniform Queue Graphs show 
the typical variation in uniform queue over a single cycle, but do not by default 
include the Random & Oversaturated Queue components, which become 
increasingly important above 90% DoS. These can be added by right-clicking 
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the Uniform Queue Graph and choosing the ‘Show Random and Oversat 
Component’. 
 
Queue results can also be displayed for all lanes simultaneously by accessing 
the Network Results View or Model Audit View. The most commonly 
referenced measure is the Mean Maximum Queue (MMQ) for each lane, as 
this indicates the average of the Maximum Queue that occurs across all 
cycles, including Random and Oversaturated Queue components. This can be 
measured on-street when platoon arrival patterns are regular and distinct, 
however if vehicle arrival patterns are less pronounced the MMQ is difficult to 
observe. 
 
If queue data has been surveyed, it is the responsibility of the DE to provide 
this data for audit by the MAE. Modelled queue lengths should not exceed the 
lane length as it cannot physically do so on street. Excess queuing is 
indicated in LinSig through Lane Length Excess Queue values greater than 
zero. This parameter should therefore be checked for each lane in the 
network to determine whether modelled queues exceed the storage space 
available on the lane. 
 
If queues in a model exceed lane lengths, the DE has to consider whether the 
green times, offsets, saturation flows and flows for the lanes are correct. If 
these parameters have been correctly modelled and queues are observed on-
street to block upstream lanes the DE may account for excess queuing by 
applying Underutilised Green Time to upstream lanes. Please refer to L304 for 
further guidance. 
 
L310 Fit-for-purpose Model 
 
If the MAE will reject the model as not ‘Fit-for-purpose’ if the model fails any of 
the checks L301-L309, or has other concerns relating to the standard of 
modelling. This model will be returned to the DE. 
 
If the MAE has passed the model on all of the checks L301-L309 and there 
are no other issues then, referring back to the purpose statement from MAP 
Stage 1, the MAE will pass the DE’s model as ‘Fit-for-purpose’ and authorise 
acceptance of the LMAP Stage 3 Check Sheet. 

3.3.3 Criteria for moving to LMAP Stage 4 

The P, DE and the MAC have received an ‘Accepted’ LMAP Stage 3 Check 
Sheet for all modelled periods from the MAE. 
 

End of LMAP Stage 3 
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LMAP STAGE 4 

 

3.4 LMAP Stage 4, LinSig Proposed Models Checkpoint Meeting 

3.4.1 Checkpoint Meeting 

As with the base models the P, DE, MAE, SAE and NAE meet to discuss the 
details of the proposals and re-confirm how they are to be modelled.  
 
It is possible that in some cases a significant amount of time may have 
passed between completion of LMAP Stage 3 and commencement of LMAP 
Stage 4. In this case the changes to the network will be discussed at the 
Checkpoint Meeting and any required adjustments to the modelling will be 
outlined. 
 
From the point of view of the P and the DE an important outcome from this 
meeting is an agreement of when the new methods of control will be checked 
by the SAE. It is a pre-requisite for LMAP Stage 5 that SQA-0064 compliance 
of the proposals be established. 
 
It is the responsibility of the DE to record the minutes of the meeting and 
formally submit these to the other parties who attended the meeting. The 
minutes will be authorised by the MAE and then accepted as an official 
account of the decisions reached.  

3.4.2 Details of the Proposals and Modelling Work Required 

As an outcome of the 3.4.1 meeting, the DE should prepare and submit a list 
outlining the works they will conduct to prepare the proposed models from the 
approved LMAP Stage 3 base modelling. This will include details of new 
methods of control which will require auditing by the SAE prior to the Stage 5 
submission. 
 
As with the base models scoped during in MAP Stage 1, the DE should 
provide the MAE with a statement detailing the purpose of each of the 
modelled proposals. The DE should outline the agreed strategy for model 
optimisation during each modelled period and the outputs required from the 
proposed modelling. 
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3.4.3 Criteria for Moving to LMAP Stage 5 

To move to LMAP Stage 5, the following need to be agreed by all parties: 
 

• List of work to be completed by the DE including method of control 
submissions to the SAE prior to the LMAP Stage 5 submission; and 
 

• Purpose statements for each of the models being submitted during 
LMAP Stage 5. 
 

 
End of LMAP STAGE 4 
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LMAP STAGE 5 

 

3.5 LMAP Stage 5, LinSig Proposed Models Submission 

3.5.1 Introduction 

The majority of the work, both in terms of creating and auditing a LinSig 
Model, is completed when generating fit-for-purpose base modelling. Once 
LMAP Stage 3 has been passed there is often a relatively small amount of 
work required to complete LMAP.  
 
The DE should make a copy of the accepted base models and input the new 
methods of control and/or lane structure in line with the proposals. In addition 
to ensuring that the model is correctly developed from a technical point of 
view the DE has the responsibility of demonstrating that the proposals can be 
accommodated within the network without jeopardising the normal day to day 
operation of the network. This will include maintaining acceptable levels of 
DoS and queue lengths as well as sufficient provision for pedestrian demand 
being modelled. 
 
As a representative of the TfL Traffic Manager who will have a duty to manage 
the new network (if the proposal is given the go-ahead by the Forward 
Planning Team), the MAE will highlight any issues and concerns with the DE’s 
proposals. These issues are likely to be in respect of safe, efficient network 
operation and current policy/guidelines.  
 
The DE will receive feedback from MAE and will need to address any issues 
highlighted. 
 
If required by the model scope the proposed timings must be suitable to be 
used as controller-held background timings for new methods of control. This 
means that the MAE’s audit is implicitly asking the DE: 
 

‘Are you satisfied that, if observing on-site when these proposals 
were commissioned, the timings in each of the submitted LinSig 
models would provide appropriate network operation under local 
control?’ 
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3.5.2 LMAP Stage 5 Check Sheet 

L501 SAE-Approved Proposed Methods of Control  
 
Before submitting any proposed modelling, the DE must ensure that all 
proposed methods of control have been approved by the SAE and 
documented on a ‘MAP Stage 5 SQA-0064 Compliance Check Sheet’, which 
should be provided to the MAE. 
 
Lack of an approved MAP Stage 5 SQA-0064 Compliance Check Sheet for 
any of the methods of control changes will prevent the MAE from proceeding 
with LMAP Stage 5.  
 
Proposed LinSig Models are required for all time periods in LMAP Stage 5. 
 
L502 Proposal Report 
 
Proposal submissions must be accompanied by a report, as described in the 
TfL Traffic Modelling Guidelines. The report needs to contain all necessary 
information and paperwork in order to assess criteria L503 - L507, together 
with an assessment of the likely impact of the proposals. 
 
As for the Validated Model report in LMAP Stage 3, it is vital that the DE 
communicates all of their assumptions relating to the proposals and how they 
have been modelled. This should include detailed technical accounts of how 
all parameters that are not known have been derived. All known data which 
has been used (whether from surveys or trusted third parties) should be 
referenced and included in full as appendices to the report.  
 
All changes to the models should be clearly stated along with the reasoning 
behind the changes and any required supporting information or data. 
 
There must be clear comparisons between the results of the validated base 
models and the proposed models for the corresponding periods. The inclusion 
of comparisons for all links which are deemed critical is required. It is the 
responsibility of the DE to identify all the critical links. Normally (but not 
exclusively) critical links would be those which experience high traffic flows, 
are close to capacity and/or those links which are affected by the proposals. If 
the MAE believes that the DE has not included links in the comparison which 
are critical then they will ask the DE to amend the report accordingly.  
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L503 Changes to Model (LMAP Stage 3 to LMAP Stage 5) 
 
There are likely to be three main changes from base to proposed models 
which should be detailed by the DE: 
 

• Method of control changes, in which junction and lane control data will 
have changed; 

 
• Road layout changes, in which case the network structure may have 

changed, including alterations to lanes, connectors and saturation 
flows; and 

 
• The model will have been optimised following the pathway detailed in 

the TfL Traffic Modelling Guidelines, in which case the signal timings 
may have been modified.  

 
L504 Flow Consistency Check 
 
The flows within a proposal may often be similar to those in the base model. 
However, if there are changes to the routing of traffic e.g. where the base 
model is of a one way system but the proposed model moves introduces a 
two way system, then the DE should provide the MAE with the detailed 
methodology, assumptions and all other relevant information used during the 
reassignment of traffic flows.  
 
L505 Degrees of Saturation 
 
The proposal report (L502) should contain a quantitative comparison of base 
and proposed degrees of saturation and the implications for the operation of 
the network. Where these are observed to change, analysis should be 
presented to determine the reason for the change, what the impact is and 
whether it will have an adverse effect on operation of the network.  
 
The report does not necessarily have to contain a comparison of every link in 
the model, but it is the responsibility of the DE to ensure that all links which 
are considered as critical to the model or the proposals are included. The DE 
must also ensure that any adjustments to saturation flows, effective flare 
lengths or traffic flows on links that exhibit changes in DoS have been fully 
documented. If they have not been documented then the MAE will approach 
the DE to fully explain their impact on degrees of saturation. 
 
It is important to note that it is not possible to provide a datum at which DoS 
becomes significant. Every link will be different and in some cases small 
changes in DoS or even relatively low values of DoS can cause problems, for 
example within a circulating carriageway or staggered junctions. 
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L506 Queue Lengths 
 
The proposal report (L502) should contain a quantitative comparison of base 
and proposed queue lengths and the implications for the operation of the 
network, in a similar manner to the analysis undertaken in L505 for DoS.  
 
Modelled queue lengths should not exceed lane lengths as they could not 
physically do so on street. Excess queuing is indicated in LinSig through Lane 
Length Excess Queue values greater than zero. This parameter should 
therefore be checked for each lane in the network. 
 
Particular attention should be paid to lanes with limited stacking capacity for 
queued traffic. If small lanes operate at or near physical capacity the network 
can be susceptible to cross junction exit blocking and eventually locking up. 
Therefore, if the queue lengths on these lanes are at, or close to, the lane 
length then consideration should be given to whether signal timings can be 
manipulated to place queued traffic into less sensitive areas of the network. 
 
L507 Demand Dependent Stage Frequencies 
 
The proposal report (L502) should comment on the frequency of demand 
dependent stages in the base model and the assumptions that have been 
made for the proposed network. These will need to be audited by the MAE. 
 
Proposals must consider pedestrians as described in the TfL Traffic Modelling 
Guidelines. From a modelling point of view this means allowing for the 
appearance of pedestrian stages where they are envisaged to operate in 
parallel to traffic movements on a demand dependent basis. 
 
L508 Advising the client 
 
It is important that the traffic models delivered for the scheme are fit-for-
purpose (i.e. the base and proposed models provide an accurate reflection of 
the likely network conditions) and have been approved by the MAE.  
 
The DE may find it useful during the design process to consider arranging 
meetings with the MAE or following advice on optimising signal timings within 
capacity constrained networks as outlined in Part B of the Traffic Model 
Guidelines. The approach should be to discuss design issues with the DE, P 
and the SAE in order that the final design is practical. This will save time for all 
stakeholders when the scheme is being prepared for submission of the TSSR. 
 
However, even with an approved set of models, results can indicate that there 
are capacity or operational impacts in which case the MAE will be obliged to 
outline these in the Traffic Signal Supplementary Report (TSSR). If this is the 
case, the DE and P will typically have an opportunity to make changes to the 
proposed models to address any issues before they make a submission to the 
FPT.  It may be the case that the proposal is unsound, for example where a 
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proposed junction has much less capacity than existing and that the network 
impact in terms of degrees of saturation, queuing and delay is estimated to be 
severe. In this case, the MAE may have no alternative but to document this in 
the TSSR. It is ultimately the P and the DE’s responsibility to provide a 
workable design and remains their choice whether to submit a TSSR to FPT.  
 
L509 Fit-for-purpose 
 
The model will not be fit-for-purpose and will be ‘Rejected’ and returned to the 
DE if the MAE has failed any of the checks L501 - L507 or has found other 
significant issues with the models. 
 
If the MAE has passed the model during L501- L507 and there are no other 
outstanding issues then, referring back to the purpose statement from LMAP 
Stage 4, the MAE may pass the model as fit-for-purpose and authorise 
release of the LMAP Stage 5 Check Sheets. 
 
A separate LMAP Stage 5 Check Sheet will be completed for each of the 
modelled periods. 

3.5.3 Criteria for moving to MAP Stage 6 

 
The MAE has completed ‘Accepted’ LMAP Stage 5 Check Sheets for all 
modelled periods and has informed the P, DE, SAE and MAC. 
 

End of LMAP STAGE 5 
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4 TRANSYT MAP (TMAP) 

4.1 TMAP Scope 

TMAP applies to all TRANSYT modelling submitted to TD. 
 

 
TMAP STAGE 2 

 

4.2 TMAP Stage 2, Calibrated TRANSYT Base Model Submission 

4.2.1 What is a Calibrated TRANSYT Model? 

A Calibrated TRANSYT Model should contain: 
 

• all the signal control data with representative signal timings for the 
network during the period under consideration, without adjustments to 
account for the non-appearance of demand dependent stages; and 
 

• the appropriate link structure, measured cruise times, measured 
saturation flows, traffic flows and measured link lengths. Traffic flows 
should also be included to allow TRANSYT to produce output data, 
however these will not be checked until TMAP Stage 3. 

 
A single TRANSYT model is required for TMAP Stage 2. 

4.2.2 What is the purpose of a Calibrated TRANSYT Model? 

Experience has shown that the submission of one model early in the 
modelling exercise is a very useful starting point for both the DE and the MAE, 
and will improve the standard of subsequent model submissions.  
 
The Calibrated model submission will provide the DE with an opportunity to 
demonstrate to the MAE that they have fully understood the UTC data they 
have been provided with, and have collected relevant knowledge of the 
network.  

4.2.3 Tasks before looking at the TMAP Stage 2 Check Sheet 

It is recommended that the DE builds a skeleton LinSig model for each of the 
junctions included in the Calibrated TRANSYT model to allow for convenient 
checking of the phase-stage relationship. Since TRANSYT uses ‘links’ to 
represent the different traffic streams it is more complicated for both the DE 
and the MAE to ensure that minimum green and interstage times are correct 
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when using TRANSYT alone. A skeleton LinSig model allows the MAE to 
easily check and confirm correct representation of phases, phase minimums, 
stages, stage minimums, the stage sequence, intergreens and phase delays 
against up to date timing sheets. 
 
The software package TranEd has a function which allows phase/link 
intergreen conversion. It is recommended that this is used, however it does 
not negate the usefulness of LinSig as a tool and it is therefore recommended 
that the DE uses both. In cases where there are parallel stream stages in 
separate nodes only LinSig allows the correct representation of the phase-
stage relationship. For proposed junction designs it will be necessary to 
produce LinSig models, therefore providing more reason to generate LinSig 
models at the beginning of a project. 
 
A skeleton LinSig model does not need to include traffic flows (traffic flows will 
be included in TRANSYT) and will effectively be a “control-data-only” model, 
as described in the TfL Traffic Modelling Guidelines. The stage sequence 
should be based on the current UTC timing plans, and the cycle time should 
be reduced within LinSig to the minimum cycle time. It is good practice to 
name the filename using the UTC junction number and the issue number of 
the timing sheet used, e.g. “02055_tsheet_iss10.lsgx”.  
 
There is also a “Junction Information” section in LinSig (accessed from the 
“Junction” menu) which the DE is encouraged to complete with the junction 
location, controller data source (e.g. timing sheet/controller specification issue 
number) and purpose of the LinSig model (e.g. skeleton model for auditing 
purposes). 
 
It is important that, when developing LINSIG models, phase minimums are 
treated as “controller minimums” rather than “street minimums”. 

4.2.4 TMAP Stage 2 Check Sheet 

TMAP Stage 2 has a Check Sheet, which must have been completed by the 
DE and CE before being submitted for auditing along with the model and 
associated technical note. 
 
Below are the checks that the MAE will carry out, corresponding to the 
individual numbered entries on the Check Sheet. Where examples are given 
for illustrative purposes, TRANSYT 12 examples are taken from the output 
‘.PRT’ file and TRANSYT 13 examples are from the Report Builder: 
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T201 Technical Note 
 
The DE is required to submit a technical note with the Calibrated Model which 
describes the network being modelled and the various input data used, as 
described in Part B of the TfL Traffic Modelling Guidelines. The technical note 
provides the opportunity for the DE to outline the way in which the model has 
been set up. It should not be treated as simply a ‘tick box’ requirement. It is an 
engineering document and it should be specific to the model it accompanies. 
 
The technical note should contain: 
 

• The stated Purpose of the model as agreed with MAE during MAP 
Stage 1; 

 
• A list of all the TfL-referenced nodes in the network with addresses as 

agreed within MAP Stage 1; 
 

• Clear notes on all site observations, covering both the physical 
constraints of the network and vehicle behaviour. Where the behaviour 
is specific to a time of day, this should be noted. It is important to 
clearly explain how these factors have determined the structure of the 
model; 

 
• Site datasheets with measured saturation flows; 

 
• Table indicating Saturation Flows for each link in the network. The table 

should indicate clearly whether the value has been measured on-site or 
has been calculated using RR67. Where RR67 has been applied an 
explanation should be provided as to which site conditions prevented 
measurement; 

 
• Site datasheets with measured cruise times; and 

 
• The derivation of the signal timings. In the case of Fixed Time junctions 

the UTC signal plans should be included. For SCOOT junctions, 
average representative timings should be calculated from ASTRID data 
or SCOOT messages.  
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T202 Network Data 

Below is a list of the ‘Network Data’ inputs that the DE is required to specify. 

For TRANSYT 12 or earlier T202 will be audited via information contained 
within the data input section of the .PRT file. The same data will be audited 
within TRANSYT 13 via the Report Builder.  The DE must ensure that the 
Traffic Model is set to the Platoon Dispersion Model (PDM), with the Cruise 
Scaling Factor set to 100%. TfL does not currently accept TRANSYT 
modelling using the Cell Transmission Model (CTM).   

For both TRANSYT 12 and TRANSYT 13 the DE needs to ensure that the 
following are specified correctly: 
 

• Cycle Time: matches the MAE agreed on street value for the modelled 
period; 
 

• Number of steps per cycle: the same as the Cycle Time up to 64s cycle 
and half the Cycle Time thereafter; 
 

• Time Period: 60 minutes; 
 

• Effective Green Displacements: Start = 2s, End = 3s; 
 

• Equisat: 0; 
 

• Equal Cycle: 1; 
 

• Flow Scale: 100%; 
 

• Cruise Speeds Card 32: zero (Times); 
 

• Optimise: zero as Base Models should not be optimised; 
 
• Delay Value P per pcu-h: as per latest values displayed in the Traffic 

Modelling Guidelines; 
 
• Stop Value P per 100: as per latest values displayed in the Traffic 

Modelling Guidelines; 
 
• List of Nodes to be optimised: should be empty for a Base Model, 

however, TranEd requires a single node
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T203 Stage Minimums 
 
The DE should ensure that the stage minimum is correctly represented as 
determined by the phase minimums running in the stage. The most 
transparent method for calculating the stage minimums for any junction is to 
use a skeleton LinSig as described in 4.2.3. 
 
The TRANSYT ‘Card Type’ which corresponds to the stage minimum is Card 
Type 10. For TRANSYT 12 the Card Type 10 values can be seen in the .PRT 
file, while for TRANSYT 13 they can be seen in the Stages data table within 
Report Builder.  
 
Before submitting the ‘Calibrated Model’ during TMAP Stage 2 it is suggested 
that the DE compares data to the LinSig calculated stage minimums to check 
that the TRANSYT model is correct. Note that for TRANSYT 13 the Stage 
Index does not necessarily correspond to the actual on-street stage number 
and may change between TRANSYT runs, so the Display ID should be used 
as the stage reference. 
 
T204 Interstage Durations 
 
The interstage duration will be determined by the phases present in the 
current and previous stages, and the corresponding phase intergreens. The 
DE should determine the correct interstage durations by creating skeleton 
LinSig models.  
 
The TRANSYT ‘Card Type’ which corresponds to the stage intergreen is Card 
Type 11. For TRANSYT 12 the Card Type 11 values can be seen in the .PRT 
file, while for TRANSYT 13 they can be seen in the Stages data table listed as 
‘TRANSYT Actual Preceding Interstage’.  Note that for TRANSYT 13 the 
Stage Index value may not necessarily match the stage number and could 
change between TRANSYT runs, so the Display ID should be used as the 
stage reference. 
 
Before submitting the ‘Calibrated Model’ during TMAP Stage 2 it is suggested 
that the DE compares data to the LinSig calculated stage intergreens to check 
that the model is correct.  
 
T205 Stage Change Points 
 
If the modelled network is running under Fixed Time UTC, the stage change 
points should directly correlate with the UTC plans. If the modelled network is 
operating under SCOOT Control, the methodology used to derive the stage 
change points should be agreed with the MAE. At this point within TMAP, the 
TRANSYT Model should include the appearance of all demand dependent 
stages. 
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A common method of modelling SCOOT Control in TRANSYT is by use of 
SCOOT M16 messages recorded for a representative day, with no 
interventions to the weekly timetabled control.  An alternative method for 
modelling SCOOT in TRANSYT is by use of ASTRID SCOOT stage duration 
information combined with SCOOT M18 offset messages. 
 
It is important to note that SCOOT Stages are not identical to UTC stages. 
The DE should examine the SCOOT background plans to understand how 
SCOOT stage change points (which M16 logs relate to) correspond to the 
UTC stage change points (which are modelled in TRANSYT).  
 
For TRANSYT 12, stage change points can be seen in the .PRT file specified 
by Card Type 12.  For TRANSYT 13 stage change points are listed in the 
Stages data table under ‘TRANSYT Stage Start’. Note that for TRANSYT 13 
the Stage Index value may not necessarily match the stage number and could 
change between TRANSYT runs, so the Display ID should be used as the 
stage reference. 
 
T206 Link Control Data 
 
The link control data defines the following for each link in the network: 
 

a. The stage in which the link’s start of green occurs (TRANSYT Start 
Stage); 

b. The number of seconds into that stage the start of green occurs 
(TRANSYT Start Lag); 

c. The stage in which the link’s end of green occurs (TRANSYT End 
Stage); and 

d. The number of seconds into the stage the end of green occurs 
(TRANSYT End Lag). 

 
As in previous sections, a skeleton LinSig model should be used by the DE to 
verify that the correct link control information is entered based on the link-
phase relationships. For TRANSYT 12 these parameters can be seen within 
the .PRT file, while for TRANSYT 13 they can be found in the Link Green 
Periods data table. At this stage of TMAP the columns for Relative Start and 
End Displacement should be zero. 
 
For TRANSYT 13 the Starting and Ending Stages refer to the Stage Index, 
which does not necessarily match the stage number. The DE should refer to 
the Stages table to verify the correct Stage Index using the Display ID as the 
stage reference, especially as the Stage Index can change between 
TRANSYT runs. 
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T207 Cruise Times 
 
The cruise time for a link in TRANSYT is defined as the average time for a 
free-flowing vehicle driving in a platoon to travel from the stop line of that link 
to the to the stop line of the link downstream. Cruise times should be recorded 
on site for every link as this is the only way to achieve the required level of 
accuracy. The TfL Traffic Modelling Guidelines provide detailed guidance on 
how to measure cruise times but the method and approach used should be 
outlined in T201. 
 
For TRANSYT 12, link cruise time information can be found within the .PRT 
file. For TRANSYT 13 the equivalent data is split between two ‘Link Sources’ 
tables: one for entry links and one for internal links. 
 
T208 Link Lengths 
 
Link lengths should ideally be physically measured on site or up-to-date 
electronic mapping. The DE should detail the methodology used for link 
measurement within T201. 
 
T209 Saturation Flows 
 
Saturation flows are fundamental to the integrity of a TRANSYT Model. 
Saturation flows should be measured on-site by the DE for all links. If this is 
not possible, an explanation should be given in T201. Where saturation flows 
have been derived, TRL RR676 should be used and the calculations 
recorded.  
 
If modelled saturation flows are not accurate, they are likely to result in 
modelling inaccuracies which may cause problems during later stages of 
MAP. Saturation flow data can be found in the .PRT file for TRANSYT 12, 
while for TRANSYT 13 it is listed in the Links data table within Report Builder. 
 
T210 Link Structure, Bus Links, Flares, Give Ways 
 
While on-site measuring link lengths, cruise times and/or saturation flows, the 
DE should observe and record site-specific behaviour in order to construct a 
representative link structure. 
 
Typical site observations are provided in Part B of the Traffic Modelling 
Guidelines but include common queuing behaviour, flared approaches, 
parking/loading issues, bus lane usage and setbacks, right turn behaviour, 
and exit blocking. These should not be considered conclusive however, and 

                                            
6 Kimber R M, Macdonald M & Hounsell N B, The Prediction of Saturation Flows for Road 
Junctions Controlled by Traffic Signals, Transport and Road Research Laboratory, 
Department of Transport, Research Report 67, 1986. 
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other observations may need to be made depending on engineering 
judgement. As traffic behaviour changes by time of day it may be necessary to 
observe these phenomena for each modelled period.  It is essential that the 
DE has a thorough understanding of the area covered in the modelling they 
are undertaking.  
 
For TRANSYT 12, the relevant information is held within the .PRT file. 
TRANSYT 13 retains bus link data within the Link Sources tables whilst Give 
Way and Flare data are in separate locations. Beyond that any observed 
behaviour which impacts on the operation of the network should be reported 
in T201. 
 
T211 Other Modelling Issues 
 
Any concerns the MAE may have with the model that have not been included 
within T201 – T210 will be recorded in the ‘Other Modelling Issues’ section of 
the TMAP Stage 2 Check Sheet.  

4.2.5 Acceptance/Rejection of Model 

Once the MAE has checked that the signal control data is correct and is also 
satisfied with the site observations, measurements and the model structure, 
then the submitted model may be accepted as a ‘Calibrated Model’. 
 
Conversely, if the MAE is not satisfied with the modelling standard, the 
reasoning for rejecting the model should be provided in writing, and the 
models returned to the P, DE, and MAC. 
 
If there are fundamental flaws within the model, the MAE may organise a 
meeting with the DE. At the MAE’s discretion, the P may also be invited as 
they are often the budget holders for the DE and may be required to observe 
that the quality of work is as agreed in the project brief. 

4.2.6 Criteria for Moving to TMAP Stage 3 

The P, the DE and the MAC have received an ‘Accepted’ TMAP Stage 2 
Check Sheet from the MAE. 
 

End of TMAP Stage 2 

4.2.7 Stage 2 to Stage 3, Demand Dependent Stage Count 
Information 

In order to model the frequency of demand dependent stages at a signalised 
node, the DE needs to retrieve data from the UTC system.  
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UTC is able to retrospectively retrieve the frequency of demand dependent 
stage appearances that were observed over a specified period, divided into 
15-minute segments. For example, to get the observed frequency of a 
demand dependent stage between 9am and 10am (i.e. four 15 minute 
segments) for Group 59 on 2nd September 2010, the command is: 
 

‘achk g59 t=09:00 p=4 d=02-sep-10’ 
 
The UTC log provides the observed stage appearance frequency for every 
demand dependent stage in the following format: 
 

‘number of times called (IP)’ / ‘no. of opportunities’ (OP) 
 
If a junction is under SCOOT Control, it is important to check whether the 
junction was single or double cycling by identifying the number of 
opportunities in the plan against the actual opportunities reported by UTC. 
This should be equal to a whole multiple where a junction was forced to either 
single or double cycle for the entire observed period. Where a junction was 
free to either single or double cycle in SCOOT (and has done both within the 
observed period) a different number of actual opportunities will be seen. In 
this case the only way to work out the cycle times that occurred is to have 
SCOOT message data for the monitored period. 
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TMAP STAGE 3 

 

4.3 TMAP Stage 3, Validated TRANSYT Base Models Submission 

4.3.1 What is a Validated TRANSYT Model? 

TMAP defines that a Validated TRANSYT Model should be based on the 
TMAP Stage 2 approved Calibrated Model (see 4.2.1) where the frequency of 
demand dependent stage appearance has been defined. 
 
Validation in TRANSYT is completed by comparing modelled degrees of 
saturation (DoS) with those recorded on-site. Queue lengths may also be 
examined but are not considered compulsory criteria that determine the 
validation of a model. 
 
Validated TRANSYT models are required for all time periods in TMAP Stage3. 

4.3.2 TMAP Stage 3 Check Sheet 

 
T301 Validation Report 
 
Validated Base Model submissions must be accompanied by a Validation 
report, as described in Part B of the Traffic Modelling Guidelines. 
 
The DE should include the following information in the report: 
 

• Detail on the traffic flows: 
o When were the traffic surveys done and by who? 
o What data was collected during the traffic surveys? 

 
• Demand dependency calculations: 

o Explanation on how the frequency of demand dependent stages 
has been accounted for by comparing Calibrated Model Timings 
to the Validated Model Timings; 

o UTC data should be recorded to confirm any site observations. If 
pedestrian counts are taken, the frequency of demand can be 
recorded on-site but should be used in conjunction with a UTC 
log. The output of the UTC log should be included in the report; 
 

• Evidence of validation, including comparison between on street data 
and TRANSYT results; 
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• Flare usage observed on-site; 
 
• Flashing amber usage at pelicans; and 

 
• Queue lengths (if surveyed). 

 
T302 Adjustments from Calibrated Model 
 
There should be few changes in the Validated Model as compared to the 
Accepted Stage 2 Calibrated Model, other than modification for peak-specific 
signal timings, the formal addition of flows, and the inclusion of public 
transport.  
 
Where any other changes have been made, the DE should identify what was 
changed and why the change was considered necessary within the Validation 
report. The DE should specifically document any changes to the following 
data that was checked during TMAP Stage 2: 
 

• Network settings & layout:; 
 

• Stage minimums;   
 

• Interstage design;  
 

• Stage change points; 
   

• Link Control data;  
  

• Cruise times; 
 

• Links Lengths; 
   

• Saturation flows; and  
  

• Link structure.  

 
T303 Appropriate Peak-Specific Signal Timings 
 
The stage information that was specified in TMAP Stage 2 during T205 & 
T206 should be repeated for each time specific TRANSYT Base model to 
ensure that appropriate base signal timings have been applied to the period 
being modelled. 
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Note that the timings may be affected by adjustments for Demand 
Dependency (T304) & Underutilised Green Time (T308) but any modifications 
from the base timings should be clearly described by the DE within L301. 
 
T304 Demand Dependent Stage Adjustments 
 
The DE should adjust traffic signal control information to account for the non-
appearance of demand dependent stages over the modelled period. All 
demand-dependant stages within the network are required to show a 
frequency of at least 90% of that observed during data collection. 
 
The preferred method for modelling demand dependency in TRANSYT 12 is 
to adjust appropriate links by modifying start and/or end lags. If the TRANSYT 
12 model is constructed using TranEd, the DE should use the ‘Bonus Greens’ 
facility to adjust the start and end lags as these differentiate modelling 
adjustments from the original interstage design. In TRANSYT 13 these 
adjustments to the effective green time should be modelled using Relative 
Start and End Displacements.  
 
Demand dependent stage frequency can vary by time of day to directly 
influence link capacity. It is recommended that the DE confirms with the MAE 
that the modelled adjustments provide appropriate green times for critical links 
within the modelled network. As an example, if a junction has been modelled 
with a pedestrian stage being called every cycle, when on site this situation 
occurs for 50% of signal cycles, then the model is likely to underestimate the 
capacity of one or more of the major movements. 
 
T305 Flow Consistency Check 
 
TRANSYT models are usually constructed using stop-line flows from manual 
classified traffic surveys. The DE should calculate a common peak hour for 
the entire modelled network as agreed in MAP Stage 1. This should be 
illustrated for the MAE by a graph showing the sum of the total flow at each 
junction over the survey period, typically divided into 15-minute segments, 
thereby illustrating the peak hour for all junctions in the model.   
 
As most traffic surveys are carried out manually, there will be human counting 
errors. It is not expected that neighbouring survey counts will match, and in 
cases where they do, this warrants closer inspection as they may have been 
manually adjusted.   
 
If it is necessary to adjust the surveyed flow data to reduce inconsistencies, 
the DE should make adjustments and detail the changes in the validation 
report. Normally it would be expected that where two flows do not balance the 
higher of the two should be used and the lower flows manually increased to 
match. Problems with model validation can often be caused by use of 
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incorrect flow data. Careful checking of flow data by the CE is recommended 
before submitting the Validated Model for approval at TMAP Stage 3. 
 
Where multiple upstream links feed two links downstream, the DE should 
have recorded the percentage split of flow from each of the origin links to each 
of the destination links. In the example within Figure 5 the DE would record 
the percentage of traffic from origin A going to destinations D and E and 
likewise for origins B and C. Once this data has been gathered, the 
combination of flows from A, B and C with their respective percentage 
destinations can be calculated. The sum of the resulting inflows for links D 
and E should reconcile reasonably with the observed stop line flows from the 
original survey. 
 

 

 

A 

D 
B 

2 1 

E 

C 

 
 
 
 

Figure 5: Multiple links feeding downstream stop lines. 

Traffic flows should be placed onto the modelled network using direct data 
entry for each link.  
 
TRANSYT 13 contains an option for flow allocation to be based upon 
origin/destination traffic flows specified in a matrix, where flows are placed 
onto links according to paths between different zones. This methodology for 
flow allocation is not currently supported by TMAP. 
 
T306 Degrees of Saturation 
 
The correct recording of on-street DoS is essential to the validation of a 
model. The TfL Traffic Modelling Guidelines outline the preferred approach for 
surveying DoS, however it is strongly recommended that the DE contacts the 
MAE prior to surveys being undertaken to discuss the approach to be used. It 
may also be appropriate for the MAE to accompany the DE on an initial site 
visit to observe and/or measure DoS. 
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The degrees of saturation (DoS) recorded on-street and in the model should 
correlate, especially on links operating close to their practical reserve 
capacity. 
 
The following criteria should be used to indicate validation of base TRANSYT 
models: 
 

• Degrees of saturation within 5% of observed values; 
• Degree of saturation for links upstream of pedestrian crossings within 

10% of observed values; and 
• Observed Cyclic Flow Profiles (CFP) for critical links showing similar 

peaks, dispersion and spacing. 

It is important to note that, for models built using stop line counts, by 
definition, the degree of saturation cannot be over 100%. This is because a 
stop line count is the traffic that has cleared the stop line rather than the 
demand. For models with link DoS above 100%, model discrepancies may 
exist for one or more of the following: saturation flows, link structure, green 
times, and/or stop line flows. 
 
Another consideration is that, although the signal timings in the model are 
accurate, the timings that were in operation during the traffic surveys may 
have been different to the modelled average signal timings, i.e. where 
contingency plans were in operation. This is possible but unusual if sufficient 
checks were made during TMAP Stage 2. 
 
It is possible that Underutilised Green Time may have occurred on-street and 
this has not correctly accounted for in the model. In these cases, the DoS in 
the model is likely to be lower than that surveyed on-street. Please refer to 
‘T308 Modelling of Underutilised Green Time’ for further guidance. 
 
T307 Queue Lengths 
 
TRANSYT calculates the Mean Maximum Queue (MMQ) for each link as the 
average of the maximum queue that occurs throughout the signal cycle. This 
can be measured on-street where platoon arrival patterns are observed to be 
regular and distinct. However, if vehicle arrival patterns are less pronounced 
then the MMQ can be difficult to accurately survey. If queue data has been 
surveyed, it is the responsibility of the DE to provide this data to the MAE.  
 
Modelled queue lengths should not exceed the link length as they cannot 
physically do so on street. Excess queuing is indicated by a ‘+’ in the ‘Average 
Excess Queue’ column in the TRANSYT 12 output .PRT file, and by a ‘+’ in 
the ‘Mean Max Queue’ column in the TRANSYT 13 Report Builder. 
 
If queues in a model exceed link lengths, the DE has to consider whether the 
green times, offsets, saturation flows and flows for the links are correct. If 
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these parameters have been correctly modelled, the DE should consider the 
advice in ‘T308 Modelling of Underutilised Green Time’.  A model will undergo 
further scrutiny by the MAE if an excess queue is indicated within modelled 
results. 
 
T308  Modelling of Underutilised Green Time 
 
Where fully saturated traffic appears to discharge at a rate less than the 
saturation flow (e.g. due to driver behaviour or exit-blocking), this should not 
be accounted for by changing the saturation flow in a model. Instead, it is 
recommended that Underutilised Green Time (UGT) is used to quantify this 
behaviour. UGT can commonly occur during periods of congestion within 
networks operating at or over capacity. At times traffic may only be travelling 
marginally slower than would be the case during unrestricted saturation flow. 
This may not be noticeable to an on-street observer but its impact will be 
captured by UGT during data processing. UGT is fully described within Part B 
and Appendix I of the TfL Traffic Modelling Guidelines. 
 
UGT is calculated to quantify situations where congestion-related issues 
prevent fully saturated discharge. Where UGT is measured on street during 
the modelled period, it needs to be accounted for with manual adjustments 
during validation. The DE should calculate the average amount of green time 
that is lost due to UGT (e.g. wasted green due to exit blocking) and adjust the 
link control data accordingly. For TRANSYT 12 adjustments to effective green 
time should be made via appropriate start and end lags whilst in TRANSYT 13 
these should be modelled using Relative Start and End Displacements. 
Where the model is built in TranEd, the bonus green facility should be used as 
it differentiates modelling adjustments from interstage design. 
 
T309 Fit-for-purpose Model 
 
If the MAE fails the model during any of the checks T301-T308, or concerns 
exist relating to the standard of modelling, then the model is not fit-for-purpose 
and will be rejected and returned to the DE. 
 
If the MAE has passed the model on all of the checks T301-T308 and there 
are no other issues then, referring back to the purpose statement from MAP 
Stage 1, the MAE will pass the model as fit-for-purpose and authorise the 
TMAP Stage 3 Check Sheet. The MAE will complete a TMAP Stage 3 Check 
Sheet for each of the modelled periods.   
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4.3.3 Criteria for moving to TMAP Stage 4 

The P, DE and the MAC have received an ‘Accepted’ TMAP Stage 3 Check 
Sheet for all modelled periods from the MAE. 
 

End of TMAP Stage 3 
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TMAP STAGE 4 

 

4.4 TMAP Stage 4, TRANSYT Proposed Models Checkpoint 
Meeting 

4.4.1 Checkpoint Meeting 

As with the MAP Stage 1 the P, DE, MAE, SAE and NAE are required to meet 
to discuss the details of the proposals and re-confirm how they are to be 
modelled.  
 
It is possible that a significant amount of time may have passed between 
approval of TMAP Stage 3 Validated Model to commencement of TMAP 
Stage 4. In this case changes to the network should be discussed at the 
Checkpoint Meeting and any adjustments required of the modelling will be 
outlined. 
 
From the point of view of the P and the DE an important outcome from this 
meeting is an agreement of when the new methods of control will be checked 
by the SAE. It is a pre-requisite for TMAP Stage 5 that SQA-0064 compliance 
of the proposals be established prior to audit so correct timetabling of the SAE 
check is imperative for further progress of the proposal within TMAP. 
 
It is the responsibility of the DE to record the minutes of the meeting and 
formally submit these to the other parties who attended the meeting. The 
agreed minutes will be held as an official account of the decisions reached.  

4.4.2 Details of the Proposals and Modelling Work Required 

As an outcome of the 4.4.1 meeting, the DE should submit a list outlining the 
works they will conduct to prepare proposed models from TMAP Stage 3 
approved base modelling. This should include agreed details of when new 
methods of control will be checked by the SAE prior to TMAP Stage 5 
submission.  
 
As with the base models scoped during MAP Stage 1, the DE should provide 
the MAE with a statement detailing the purpose of each of the modelled 
proposals.  The DE should outline the strategy for model optimisation during 
each modelled period and confirm agreement of the outputs required from the 
proposed modelling. 
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4.4.3 Criteria for Moving to TMAP Stage 5 

To move to TMAP Stage 5, the following need to be agreed by all parties: 
 

• List of work to be completed by the DE including method of control 
submissions to the SAE prior to the TMAP Stage 5 submission; and 

 
• Purpose statements for each of the models being submitted during 

TMAP Stage 5. 
 

End of TMAP STAGE 4 
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TMAP STAGE 5 

 

4.5 TMAP Stage 5, TRANSYT Proposed Models Submission 

4.5.1 Introduction 

The majority of the work, in terms of creating and auditing a TRANSYT Model, 
is completed prior to TMAP Stage 5 when generating fit-for-purpose base 
modelling.  
 
The DE should make a copy of the TMAP Stage 3 accepted base models and 
input new methods of control and/or link structure in line with the outlined 
proposals. In addition to ensuring that the model is correctly developed from a 
technical point of view the DE has the responsibility of demonstrating that the 
proposals can be accommodated within the network without jeopardising the 
day to day operation of the network. This will include maintaining acceptable 
levels of DoS and queue lengths as well as sufficient provision for pedestrian 
demand. 
 
If required by the model scope, the proposed timings must be suitable to be 
used as controller held background timings for new methods of control. This 
means that the MAE is implicitly asking the DE: 
 

‘Are you satisfied that, if observing on-site when these proposals 
were commissioned, the timings in each of the submitted 
TRANSYT models would provide appropriate network operation 
under local control?’ 

 
Proposed TRANSYT models are required for all time periods in TMAP Stage 
5.  During TMAP Stage 5 the DE may receive feedback from MAE and will 
need to address any issues highlighted.  

4.5.2 TMAP Stage 5 Check Sheet 

T501 SAE-Approved Proposed Methods of Control  
 
Before submitting any proposed modelling, the DE must ensure that all 
proposed methods of control have been approved by the SAE and 
documented on a ‘MAP Stage 5 SQA-0064 Compliance Check Sheet’, which 
should be provided to the MAE. 
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Lack of an approved MAP Stage 5 SQA-0064 Compliance Check Sheet for 
any of the methods of control changes will prevent the MAE from proceeding 
with TMAP Stage 5.  
 
T502 Proposal Report 
 
Proposal submissions must be accompanied by a report, as described in the 
TfL Traffic Modelling Guidelines. The report needs to contain all necessary 
information and paperwork in order to assess criteria T503 - T506, together 
with an assessment of the likely impact of the proposals. 
 
There must be a comparison between the results of the validated base 
models and the proposed models for the corresponding periods. The inclusion 
of comparisons for all links which are deemed critical is required.  
 
It is the responsibility of the DE to identify critical links. Normally (but not 
exclusively) critical links would be those which experience high traffic flows, 
are close to capacity and/or those links which are affected by the proposals. 
 
T503 Changes to Model (TMAP Stage 3 to TMAP Stage 5) 
 
There are likely to be three significant changes from base to proposed models 
which should be detailed by the DE: 
 

• Method of control changes, in which node and link control data will 
have changed; 

 
• Road layout changes, in which case the link structure and saturation 

flows may have changed; and 
 

• The model will have been optimised following the pathway detailed in 
the TfL Traffic Modelling Guidelines, in which case the stage change 
points may have been modified.  

 
T504 Flow Consistency Check 
 
The flows will often be similar to those in the base model. However, if the 
proposal changes the routing of traffic e.g. where the base model is of a one 
way system but the proposed model introduces a two way system, then the 
DE should provide the methodology, assumptions and all other relevant 
information used during the reassignment of proposed traffic flows.  
 
T505 Degrees of Saturation 
 
The proposal report (T502) should contain a quantitative comparison of base 
and proposed degrees of saturation and the implications for the operation of 



 

 

 

63 

 

the network. The MAE will need to be satisfied that the proposed scheme 
degrees of saturation are acceptable.  
 
The report does not necessarily have to contain a comparison of every link in 
the model, but it is the responsibility of the DE to include all links which are 
considered as critical to the model or the proposal. The DE should ensure that 
any adjustments to saturation flows, effective flare lengths or traffic flows on 
links that exhibit changes in DoS have been fully documented. 
 
It is important to note that it is not possible to provide a datum at which DoS 
becomes significant. In some cases a small change in DoS or even relatively 
low values of DoS can cause problems, for example on the circulatory 
carriageway of a roundabout or at staggered junctions. 
 
T506 Queue Lengths 
 
The proposal report (T502) should contain a quantitative comparison of base 
and proposed queue lengths and the implications for the operation of the 
network, in a similar manner to the analysis undertaken in T505 for DoS. 
Excess queuing is indicated by a ‘+’ in the ‘Average Excess Queue’ column in 
the TRANSYT 12 output .PRT file, and by a ‘+’ in the ‘Mean Max Queue’ 
column in the TRANSYT 13 Report Builder.  
 
Particular attention should be paid to links with limited stacking capacity for 
queued traffic. If short links operate at or near physical capacity the network 
can be susceptible to cross junction exit blocking and loss of capacity. 
Consideration should be given to whether signal timings can be manipulated 
to place queued traffic into less sensitive areas of the network if queue lengths 
on critical links are at, or close to, the link length. 
 
T507 Stage Minima & Demand Dependent Stage Frequencies 
 
Where proposals have impacted stage minima these should be carefully 
modelled by the DE ensure the proposed stage minimums can be used to 
generate local signal timings. Modified stage minima should be compliant with 
the signal controller hardware being used within the proposed design. 
 
The report (T502) should comment on the frequency of the appearance of 
demand dependent stages in the base model and whether any assumptions 
regarding demand have been made for the proposed network. If a change in 
demand has been forecast then this must be explicitly noted for consideration 
by the MAE. 
 
Proposals should consider pedestrians as described in the TfL Traffic 
Modelling Guidelines. From a modelling point of view this means allowing for 
sufficient appearance of pedestrian stages where they operate on a demand 
dependent frequency. 
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T508 Advising the client 
 
It is important that the traffic models delivered for the scheme proposal are fit-
for-purpose (i.e. the base and proposed models give an accurate reflection of 
the likely network conditions) and have been approved by the MAE.  
 
The DE may find it useful during the design process to consider arranging 
meetings with the MAE or to follow advice on optimising signal timings within 
capacity constrained networks as outlined in Part B of the Traffic Model 
Guidelines. The MAE’s approach should be to discuss design issues with the 
DE, P and the SAE in order that the final design is practical. This will save 
time for all stakeholders when the scheme is being prepared for submission of 
the TSSR. 
 
However, even with an approved set of models, results can indicate that there 
are capacity or operational impacts in which case the MAE will be obliged to 
outline these in the Traffic Signal Supplementary Report (TSSR). If this is the 
case, the DE and P will typically have an opportunity to make changes to the 
proposed models to address any issues before they make a submission to the 
FPT. It may be the case that the proposal is unsound, for example where a 
proposed junction has much less capacity than existing and that the network 
impact in terms of degrees of saturation, queuing and delay is estimated to be 
severe. In this case, the MAE may have no alternative but to document this in 
the TSSR. It is ultimately the P and the DE’s responsibility to provide a 
workable design and remains their choice whether to submit a TSSR to FPT.  
 
T509 Fit-for-purpose 
 
If the MAE has failed the proposed models on T501-T507 or has commented 
on other significant issues with the models, then the models will be “Rejected” 
as not fit-for-purpose and returned to the DE. 
 
If the MAE has passed the model during T501-T507 and there are no other 
outstanding issues then, referring back to the purpose statement from TMAP 
Stage 4, the MAE will approve the model as fit-for-purpose and authorise 
release of the TMAP Stage 5 Check Sheets. 
 
A TMAP Stage 5 Check Sheet will be completed for each of the modelled 
periods. 

4.5.3 Criteria for moving to MAP Stage 6 

The MAE has completed ‘Accepted’ TMAP Stage 5 Check Sheets for all 
modelled periods and has informed the P, DE, SAE and MAC. 
 

End of TMAP STAGE 5 
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5 VISSIM MAP (VMAP) 

5.1 VMAP Scope 

VMAP applies to all VISSIM modelling submitted to TD. 

5.1.1 Supporting Modelling 

It is recommended, and common practice, that base and proposed VISSIM 
models are developed for networks which already have supporting MAP-
approved modelling using traffic signal optimisation software such as LinSig or 
TRANSYT. This allows for signal optimisation of the proposal and easier 
auditing of saturation flows in VISSIM. Skeleton LinSig models, although not 
covered by MAP, are also useful for the purpose of auditing signal timings and 
controller behaviour. 
 
 

VMAP STAGE 2a 
 

5.2 VMAP Stage 2a, Skeleton Base Model Submission 

5.2.1 What is a Skeleton VISSIM Model? 

A Skeleton VISSIM Model is a non time-specific model that contains the basic 
network structure and correct parameter sets required for model development. 
The skeleton model should be submitted with a report detailing the modelling 
methodology, i.e. the approach used for traffic flow assignment and routing. 
 
It is recommended that a base TfL VISSIM template file containing 
recommended settings is obtained from TD NP. This is not compulsory, but 
Skeleton VISSIM models should contain TD approved values for the following: 
 

• Simulation Parameters; 
 
• Model Units; 

 
• Background; 

 
• Functions; 

 
• Desired Speed Distributions; 
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• Vehicle Data; 
 

• Driving Behaviour Parameters; and 
 

• Link Types. 
 
A single VISSIM Model submission is required for VMAP Stage 2a. 

5.2.2 What is the purpose of a Skeleton Base VISSIM Model? 

VMAP Stage 2a ensures the model is being constructed using an agreed 
template and is unlikely to require further changes during subsequent 
development / auditing stages of VMAP.  Once a model has been validated, 
changing the basic parameter sets outlined in section 5.2.1 may impact 
performance and require the model to be re-calibrated and validated. It is 
therefore important for the DE to agree fundamental VISSIM modelling 
parameters with the MAE prior to any model development, calibration, and 
validation. 

5.2.3 VMAP Stage 2a Check Sheet 

VMAP Stage 2a has a Check Sheet, which needs to be completed by the DE 
and CE before being submitted to the MAE. This section identifies the audit 
checks that the MAE will be required to carry out within VMAP Stage 2a, 
corresponding to individual numbered entries on the Check Sheet. 
 
V201 Technical Note 
 
Skeleton VISSIM Model submissions should be accompanied by a report, as 
described in Part B of the TfL Traffic Modelling Guidelines. 
 
The technical note provides an opportunity for the DE to outline the way in 
which the model has been set up. It should not be treated as simply a ‘tick 
box’ requirement. It is an engineering document and it should be specific to 
the model it accompanies. Key elements are outlined below: 
 

• The scope and purpose of the VISSIM models, as agreed at MAP 
Stage 1; 
 

• Extent of the modelling area, as agreed at MAP Stage 1; 
 

• Modelling periods, as agreed at MAP Stage 1; 
 

• Details of any variation from default VISSIM parameters defined within 
the TfL VISSIM template, with justification for changes; 
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• Source of data used to define parameters within the skeleton model; 

 
• The traffic assignment method to be used in the models. If ‘dynamic 

modelling’ is to be used, the DE should provide justification as to why 
static route modelling would not be sufficient for the proposal; and 
 

• Any other modelling assumptions that will impact development of the 
VMAP Stage 2b calibrated base VISSIM models. 

 
V202 Simulation Parameters 
 
The DE should ensure the following parameters are appropriate: 
 

• Traffic regulation: should be ‘Left-side traffic’ for UK models; 
 

• Simulation period: should include the peak period, plus a warm-up and 
cool-down period as defined within the TfL Traffic Modelling Guidelines 
(NB: one hour equals 3600 simulation seconds); and 
 

• Simulation resolution: should be set to ‘5’ to ensure accuracy during 
simulation. Higher values will result in mathematically more accurate 
model behaviour but slower simulation speeds. 

 
V203 Model Units 
 
VISSIM model units may be set to any value but the below are TfL 
recommended units for modelling in UK. Modelling parameters such as 
speeds and acceleration profiles are checked against these model units to 
ensure consistency. 
 

• Distance:  m and km; 
 

• Speed:  mph (for comparison with site speed limits); and 
 
• Acceleration: m/s2 

 
V204 Background 
 
The DE should use a VISSIM background file at a resolution sufficient for 
network development whilst ensuring it is up-to-date, correctly scaled and 
undistorted. 
 
If the background file lacks detail or is not scaled correctly, it will result in the 
development of a VISSIM network to incorrect dimensions and potentially 
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erroneous layout data. The coarse network structure should be correct within 
a VMAP Stage 2a submission. 
 
V205 Functions 
 
Changes to the maximum and desired acceleration/deceleration profiles from 
default values, as defined within the appropriate TfL VISSIM template, should 
be specified in V201 and supported by suitable field data or documented TfL 
advice.  
 
V206 Desired Speed Distributions 
 
Details of speed limits present within the modelled network should be 
specified in the technical note of V201. The DE should then ensure 
appropriate speed distributions have been defined for: 
 

• Different speed limits in the study area; 
 

• Different vehicle types: 
o Pedestrians; 
o Light vehicles; 
o Buses and heavy vehicles; 
o Cyclists. 

 
• A range of reduced speeds for turns, depending on turning radii; and 

 
• A range of reduced speeds for saturation flow calibration. 

 
TD NP have acceleration profiles for some vehicle types, notably articulated 
buses and HGVs. TD NP also have a range of speed distributions for cars, 
motorcycles and buses, for different UK road speed limits. These distributions 
are contained within the TfL VISSIM template and are based on data 
published by the Department for Transport7. 

V207 Vehicle Data 
 
The DE should specify vehicle data as listed below: 
 

• Vehicle Model: correct 3D models selected for additional vehicles such 
as taxis, articulated buses and other vehicle types; 
 

• Vehicle Types: correctly identified and defined using the following 
parameters: 
 

                                            
7 Vehicle Speeds in Great Britain 2005, Transport Statistics Bulletin, SB(06)21, Department 
for Transport, 2006. 
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o Vehicle Category; 
o Vehicle Model; 
o Acceleration/deceleration profiles; 
o Colours; and 
 

• Vehicle Classes. 
 

It is common for incorrect desired and maximum acceleration / deceleration 
profiles to be selected for vehicle types. This may have a significant impact on 
network performance and hence journey times in later stages of model 
development. All vehicle types in the skeleton model should therefore be 
correctly defined. 
 
V208 Driving Behaviour 
 
Driving behaviour parameters should be specified prior to development of the 
VISSIM model in order to accurately recreate observed vehicle behaviour.  
 
Parameter values should not be changed from VISSIM default values, or 
those contained within the base TD NP VISSIM template, unless supported by 
site observation and measurement. Where driving behaviour parameters are 
changed from default values this should be explicitly documented and justified 
within V201. 
 
The DE should specify appropriate values for the following parameters: 
 

• Look ahead distance (min & max): when combined with ‘observed 
vehicles’, these determine how vehicles react to other vehicles either in 
front or to the side. Where lateral behaviour is important (i.e. for 
overtaking) the ‘min look ahead distance’ can be increased from zero; 
 

• Observed vehicles: determines how well vehicles predict and react to 
other network elements and vehicle movements. Increasing this value 
can be necessary where multiple network elements occur within a short 
distance; 

 
• Look back distance (min & max) [VISSIM 5.1+]: determines how far a 

vehicle can see backwards in order to react to approaching vehicles. 
Where lateral behaviour is important (i.e. for overtaking), the ‘min look 
back’ distance can be increased; 

 
• Standstill distance: defines the average desired distance between 

stopped cars. It is recommended to set this value to 1.2m; 
 

• Additive and multiplic. parts of safety distance: impacts upon link 
saturation flow. Should remain as default because the TfL Traffic 
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Modelling Guidelines recommend the use of reduced speed areas for 
saturation flow calibration; 
 

• Lane change: should remain as default values as illustrated in Figure 6. 
Changes to these values should be supported by DE justification within 
V201. 
 
In VISSIM version 5.3 and higher it is possible to manually edit the 
*.INP file to model cooperative lane changing (determined by the 
inclusion of the keyword COOPERATIVE within the file header). If 
cooperative lane changing has been applied its use should be stated 
and justified by the DE in V202 and previously agreed in MAP Stage 1; 
 

• Lateral driving behaviour: should be left at default with desired position 
at free-flow set to ‘Middle of the Lane’, unless ‘overtaking on the same 
lane’ is to be enabled in the model.  If ‘overtaking on the same lane’ is 
to be active in the VISSIM model, additional link types may be defined 
using the Urban (motorized) parameter set as a base, as described in 
V209; and 

 
• Signal control – reaction to amber signal: should remain at default with 

the decision model set to ‘Continuous Check’. 
 

 

Figure 6:  Default lane change parameters for the Urban (motorized) 
parameter set, as in the TD NP base VISSIM 5.1 template v4. 
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V209 Link Types 
 
Model link types should correspond to the correct Driving Behaviour 
Parameter Sets. The number of link types in any model should be kept to a 
minimum. The creation of additional link types may sometimes be necessary, 
but supporting evidence explaining their use should be presented in V201. 
 
TD NP recommends use of the following link types: 
 

• Default: Urban (motorized); 
 

• Default: Right-side rule (motorized); 
 

• Default: Freeway (free lane selection); 
 

• Default: Footpath (no interaction); 
 

• Default: Cycle Track (free overtaking); 
 

• Bus Lane; and 
 

• Overtaking Lane. 
 
V210 Route Assignment Choice 
 
The TfL Traffic Modelling Guidelines advise against use of dynamic route 
assignment unless static routes cannot be established with accuracy. In cases 
where dynamic modelling is justified, a combined static-dynamic assignment 
is preferred to encourage model convergence. 
 
V211 Network Structure 
 
The initial model network structure should be accurate and consistent to the 
base mapping. The TfL Traffic Modelling Guidelines contain advice 
concerning appropriate link/connector structures. 
 
Key elements of the network structure are: 
 

• Link Structure:  
o Number of lanes; 
o Link lengths; 
o Lane utilisation; 
o Bus lanes and lane closures; 
o Pedestrian and cycle links; and. 
o Presence of Flared approaches. 
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• Connectors: 
o All possible movements; 
o Lane to lane structure; 
o Connector lengths; and 
o Connector closures. 

 
It is recommended that a single connector be used when modelling the gain or 
loss of a lane within the carriageway. Multiple lane-to-lane connectors often 
incorrectly enforce strict lane change behaviour. ‘Lane change’ and 
‘emergency’ stop distances for connectors should be carefully specified as 
they play a role in lane changing behaviour on upstream links. 
 
V212 Other Modelling Issues 
 
This section will contain any concerns the MAE may have with the DE’s 
submission but have not already covered by the checks during V201 – V211.  

5.2.4 Acceptance/Rejection of Model 

When the MAE is satisfied with the modelling parameters and the basic 
network structure of the Skeleton VISSIM model, the model will be accepted 
to proceed into VMAP Stage 2b. 
 
If the MAE is not satisfied with the standard of the submission, the model will 
be rejected and returned with reasoning to the P, DE, and MAC. 
 
If there are fundamental flaws within the model or a conflict of opinion, the 
MAE may organise a meeting with the DE. At the MAE’s discretion, the P may 
be invited as they are often the budget holders for the DE and may need to 
discuss that work is as agreed in the project brief. 

5.2.5 Criteria for Moving to VMAP Stage 2b 

The P, the DE and the MAC have received an ‘Accepted’ VMAP Stage 2a 
Check Sheet from the MAE. 
 

End of VMAP Stage 2a 
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5.2.6 Stage 2a to Stage 2b, Demand Dependent Stage Count 
Information 

In order to model the frequency of demand dependent stages at a signalised 
node, the DE needs to retrieve data from the UTC system.  
 
UTC is able to retrospectively retrieve the frequency of demand dependent 
stage appearances that were observed over a specified period, divided into 
15-minute segments. For example, to get the observed frequency of a 
demand dependent stage between 9am and 10am (i.e. four 15 minute 
segments) for Group 59 on 2nd September 2010, the command is: 
 

‘achk g59 t=09:00 p=4 d=02-sep-10’ 
 
The UTC log provides the observed stage appearance frequency for every 
demand dependent stage in the following format: 
 

‘number of times called (IP)’ / ‘no. of opportunities’ (OP) 
 
If a junction is under SCOOT Control, it is important for the DE to check 
whether the junction was single or double cycling by identifying the number of 
opportunities in the plan against the actual opportunities reported by UTC. 
This should be equal to a whole multiple where a junction was forced to either 
single or double cycle for the entire observed period. Where a junction was 
free to either single or double cycle in SCOOT (and has done both within the 
observed period) a different number of actual opportunities will be seen. In 
this case the only way to work out the cycle times that occurred is to have 
SCOOT message data for the monitored period. 
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VMAP STAGE 2b 

 

5.3 VMAP Stage 2b, Calibrated VISSIM Base Model Submission 

5.3.1 What is a Calibrated VISSIM Model? 

A calibrated VISSIM model should have: 
 

• Appropriate traffic flow data from on-street surveys, in accordance with 
the scope and purpose of the model as defined in MAP Stage 1; 

 
• Public transport data collected from reliable sources, and modelled 

accurately. The level of detail of public transport modelling is 
dependent on the purpose of the model as defined in MAP Stage 1; 

 
• Correct on-street signal control data with representative signal timings 

for the network during the period under consideration; 
  

• Accurately modelled priority rules that result in the correct modelled 
representation of existing on-street conditions; 

 
• Reduced speed areas placed at appropriate places in the network, and 

used as a mechanism to calibrate saturation flows at signalised 
junctions; and 

 
• An appropriate link structure to replicate on-street traffic behaviour. 

 
Calibrated VISSIM models will be required for all time periods in VMAP Stage 
2b. 

5.3.2 What is the purpose of Calibrated VISSIM Models? 

The submission of calibrated models prior to model validation is useful for 
both the DE and the MAE, and will improve the standard of the validated 
model submissions. Calibrated model submissions provide an opportunity to 
ensure that the DE has understood the UTC and network data they have been 
provided with, and have collected sufficient knowledge of the network.  
 
An accepted method of reducing potential bias in model results is to run 
several simulations using a range of initial seeds and to present mean 
average results. For this reason the DE should ensure that calibration data is 
collated using a minimum of five seed values. 
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5.3.3 VMAP Stage 2b Check Sheet 

VMAP Stage 2b has a Check Sheet, which should be completed and signed 
by the DE and CE before being submitted along with the model and 
associated technical note. 
 
Below are the checks the MAE will carry out, corresponding to individual 
numbered entries on the VMAP Stage 2b Check Sheet: 
 
V221 Technical Note 
 
The DE is required to submit a technical note with the Calibrated Model, as 
described in the TfL Traffic Modelling Guidelines.  The technical note provides 
an opportunity for the DE to outline how the model has been constructed. It 
should not be treated as a ‘tick box’ requirement. It is an engineering 
document and it should be specific to the model it accompanies. 
 
The Calibrated Model technical note should contain: 
 

• The stated purpose of the model, as agreed during MAP Stage 1; 
 
• A list of all the TfL-referenced nodes in the network with addresses, as 

agreed during MAP Stage 1; 
 
• Notes covering site observations which detail physical constraints 

within the network and vehicle behaviour. Where behaviour is specific 
to a time of day, this should be noted. It is important for the DE to 
explain how these observations have determined the structure of the 
model; 

 
• Site datasheets with measured saturation flows or data from 

accompanying approved TMAP Stage 3 TRANSYT or LMAP Stage 3 
LinSig models; 

 
• The source signal timings. If there are no accompanying MAP Stage 3-

approved LinSig or TRANSYT models, then in the case of Fixed Time 
junctions the UTC signal plans should be included. For SCOOT 
junctions, average representative timings should be calculated using an 
approved method and clearly presented for audit; 

 
• List of any network changes to the approved VMAP Stage 2a model 

with justification; 
 
• Sources of data used for development of the VISSIM model (e.g. traffic 

data, signal data and public transport timetables/routes); 
 
• List of all modelling assumptions with supporting evidence; and 
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• List of any default parameter changes with supporting evidence. 

 
V222 Traffic Data 
 
The DE should define the following parameters: 
 

• Simulation start time: should be set to a time before the start of the 
modelled peak, to allow for a suitable warm-up period during which 
representative traffic flow and queues can be obtained within the 
network prior to the start of the peak period; 

 
• Simulation period: should cover the warm-up period, the whole of the 

modelled peak and a cool-down period; 
 
• Traffic composition; 
 
• Vehicle types and the associated speed distributions. The TfL Traffic 

Modelling Guidelines advise against use of cyclists and motorcycles in 
VISSIM due to their impact on the modelling of vehicle capacity. They 
should not be included unless they are determined as essential to the 
purpose of the model during MAP Stage 1; 

 
• Vehicle inputs: flows should be specified using the ‘Exact Volume’ of 

vehicles on entry points, rather than a ‘Stochastic Volume’. Flow inputs 
during the warm-up and cool-down periods may vary from the peak 
flows, but should result in correct conditions during the peak; 

 
• Vehicle input profiles; and 
 
• Routing decisions and distributions: the DE must ensure routing 

decision start points are placed sufficiently upstream of any junction, to 
allow vehicles to get into the appropriate lanes. All vehicle inputs into 
the model will require at least one routing decision as in absence of 
this, VISSIM does not produce warnings, but instead routes traffic 
randomly within the network.  

 
All static routing decisions should have a legitimate link-connector 
sequence. VISSIM allows static routing decisions to be specified by 
vehicle type, however this extends the auditing time required and the 
MAE may advise against this approach.  

Where dynamic assignment has been used, vehicle input flows should 
be correctly specified in the O-D matrix files (*.FMA). It is also 
important to review the modelled network for stability during the flow 
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assignment process to ensure that the model reaches a converged 
state.  

Where dynamic assignment has been used convergence will be 
deemed to have been satisfactorily achieved when the following criteria 
have been met over the modelled peak period: 

• 95% of all path traffic volumes change by less than 5% for at 
least four consecutive iterations; and 

• 95% of travel times on all paths change by less than 20% for at 
least four consecutive iterations. 

Once convergence has been achieved the convergence evaluation file 
(*.CVA), path file (*.WEG) and cost file (*.WGA) for each calibrated 
model should be stored for use during subsequent modelling works. 

 
 
V223 Public Transport 
 
The scope of the VISSIM model, as agreed during MAP Stage 1, will 
determine the level of detail required for public transport modelling. For 
example, if the models are being prepared to assess the impacts of a bus 
priority scheme on bus journey times, the DE should ensure all public 
transport elements have been modelled in detail.  
 
The DE should ensure that the following public transport elements are 
correctly calibrated: 
 

• Bus routes; 
 

• Bus lanes; 
 

• Bus frequencies; 
 

• Bus route offsets; 
 

• Bus stop dwell time distributions; 
 

• Location and size of bus stops and stands; and 
 

• Interference with general traffic. 
 
Bus lanes, hours of operation and vehicle type restrictions should be checked 
against on-street data to ensure there are correct restrictions active during the 
modelled period.  Data collection may include measurement of dwell time per 
route, per time period on-street, or the use of actual passenger numbers at 
each bus stop. 
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The interaction between public transport and general traffic can have a 
significant impact on network performance. Site visits should therefore be 
undertaken by the DE to ensure that any disruptive behaviour that influences 
junction or link capacity has been modelled accurately, which should be 
detailed in V221.  
 
V224 Signal Data 
 
Work carried out under section 2.1.2 should ensure a sufficient quality of 
traffic signal control data has been provided to the DE by the MAE. The DE 
has a responsibility to use this data and incorporate the following into the 
calibrated VISSIM submission: 
 

• Controller configuration; 
 

• Cycle times; 
 

• Stage change points; 
 

• Stage durations; 
 

• Interstage Design: 
o Phase Intergreens; 
o Phase Delays; 

 
• Node offsets; 
 
• The presence of SVD Bus Priority; and 

 
• Signal head positioning: where heads should be positioned on links 

rather than connectors, and at least two meters upstream of the end of 
the link/start of the connector. 

 
It is common practice for MAP Stage 3-approved LinSig or TRANSYT models 
to be submitted with all base VISSIM models. If this is not the case the DE 
must produce skeleton LinSig models for more complex junctions, as outlined 
in section 5.1.1, to enable audit of signal data in VISSIM. These skeleton 
LinSig models need to contain signal data (no traffic flow data is required). 
 
If base LinSig or TRANSYT models have been submitted with VISSIM 
models, it is essential that the signal data held in both VISSIM and 
accompanying approved LinSig/TRANSYT models should be consistent. The 
DE should use the Signal Times Table Window to verify the operation of 
signal controllers in VISSIM models, allowing the interstage, phase duration 
and stage change points to be visualised. 
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It is important that VISSIM handles the starting red/amber period as red to 
correctly represent vehicle behaviour as observed on-street. The TfL Traffic 
Modelling Guidelines detail a methodology to achieve this by extending the all 
red period by two seconds. Where this approach is employed the DE should 
ensure that the first two seconds of green for all traffic phases are included in 
the ‘red-amber’ aspect of signal groups. Alternatively, in VISSIM versions 5.3 
and above the driver behaviour parameter “behaviour at red/amber signal’ can 
be set to ‘Stop’ to achieve the same effect. 
 
Section 5.2.6 describes how the frequency of demand dependant stages can 
be obtained from the UTC system. The recommended method for modelling 
demand-dependent stages in VISSIM is described in the TfL Traffic Modelling 
Guidelines.  

The DE submission will be audited to ensure that demand-dependant stages 
within the network show a frequency of at least 90% of that observed on-
street. The average count should be reported in the technical note (V221) and 
supplied along with VAP TRACE files for each simulation run. 

 
V225 Priority Rules/Conflict Areas 
 
Priority rules have an impact on congestion and vehicle journey times, 
especially in networks with give-way junctions and opposed movements at 
signalised junctions. It is important that the DE models priority rules correctly 
in VISSIM, thus replicating on-street behaviour in the models. 
 
For priority rules the DE should ensure that the following are appropriate: 
 

• Position of the yielding markers; 
 

• Priority between different streams of traffic; 
 

• Operation of the priority rules; 
 

• Headways (time and distance); and 
 

• Yellow box junctions. 
 
With respect to Conflict Areas, the DE should verify that movement priority, 
visibility, gaps and safety distance factors are specified accurately and 
realistically enough to reflect on-street observations. 
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V226 Reduced Speed Areas 
 
Reduced speed areas are used in VISSIM models for a variety of purposes, 
most importantly to: 
 

• Replicate lower speeds used by turning vehicles within the model; 
 
• Represent localised changes in speeds due to network geometry or 

driver psychology; and 
 

• Calibrate saturation flows at junction stop lines. 
 
The TfL Traffic Modelling Guidelines recommend that reduced speed areas 
should be placed at all stop lines and wherever road geometry or other factors 
cause drivers to decelerate, for example at bends, turning movements, speed 
reduction measures, complex junction layouts or where there is poor visibility.  
 
Suitable desired speed distributions should be associated with each reduced 
speed area. Where separate distributions are applied to different vehicle 
types, the DE should verify that each vehicle type has an appropriate desired 
speed distribution. 
 
V227 Link-Connector Structure / Network Operation 
 
The network structure was confirmed during VMAP Stage 2a, but it is not until 
traffic is simulated that the structure of the modelled network can be fine-
tuned by the DE. The experience of the DE, with guidance from MAE, will 
determine how the network is structured to deliver the best ‘fit-for-purpose’ on-
street representation.  
 
The DE should ensure that the following are correctly applied: 
 

• Network changes from the approved VMAP Stage 2a model; 
 

• Lane utilisation; 
 

• Flare utilisation; 
 

• Traffic stream merges / diverges; 
 

• Exit blocking; 
 

• Bottlenecks in the network; 
 

• Lane change behaviour; and 
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• Overtaking. 
 
The DE should maintain an active dialogue with the MAE throughout V227 as 
this allows the DE to explain the techniques used, for approval by the MAE. 
Techniques may not be approved if they achieve certain behaviour at the cost 
of unrealistically representing on-street conditions.  
 
V228 Other Modelling Issues 
 
Any concerns the MAE may have with the model during audit that have not 
already been covered by the checks in V221 – V227 will be recorded in the 
‘Other Modelling Issues’ section of the VMAP Stage 2b Check Sheet. These 
additional issues may relate to project specific agreements formalised during 
MAP Stage 1 or the MAE may wish to report concerns regarding model 
methodology to the DE.  

5.3.4 Acceptance/Rejection of Model 

When the MAE is satisfied with VISSIM modelling parameters, network 
structure, traffic signals, traffic flow and public transport components of the 
VMAP Stage 2b VISSIM model, the model can be accepted and DE can 
proceed to VMAP Stage 3. 
 
Conversely, if the MAE is not satisfied with the standard of the submission, 
the reasoning for rejecting the model will be provided in writing, and the 
models returned to the P, DE, and MAC. If there are fundamental flaws or 
conflict of opinion with the standard of modelling, then the MAE may choose 
to convene a meeting with the DE and / or P to provide all parties an 
opportunity to discuss the project.  

5.3.5 Criteria for Moving to VMAP Stage 3 

The P, the DE and the MAC have received an ‘Accepted’ VMAP Stage 2b 
Check Sheet from the MAE. 
 
 

End of VMAP Stage 2b 
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VMAP STAGE 3 

 

5.4 VMAP Stage 3, Validated VISSIM Base Models Submission 

5.4.1 What is a Validated Base VISSIM Model? 

VMAP specifies that a validated VISSIM model should be based on an 
approved VMAP Stage 2b model (see 5.3). In addition, the DE will be required 
to demonstrate that the models have been validated against on-street data 
that is independent of data used for model calibration.  
 
The TfL Traffic Modelling Guidelines provide guidance to support VISSIM 
model validation, including validation of saturation flows and the use of 
random seeds to demonstrate model stability. Validation should be conducted 
using a minimum of five seed values and results presented as a mean 
average of all simulation runs. 

In VISSIM versions prior to 5.3, it is important that the VISSIM Simulation 
Parameters are set to use a single processor core, as described in the TfL 
Traffic Modelling Guidelines. This is to ensure that validation data can be 
reproduced. 

Validated VISSIM models are required for all time periods in VMAP Stage 3. 

5.4.2 VMAP Stage 3 Check Sheet 

V301 Validation Report 
 
Validated base model submissions must be accompanied by a validation 
report, as described in Part B of the TfL Traffic Modelling Guidelines. 
 
The DE should ensure that the following information is provided: 
 

• Detail on the traffic flows: 
o When the traffic surveys were done and by who; 
o What data was collected during the traffic surveys; 

 
• Demand dependency calculations: 

o Explanation on how the frequency of demand dependent stages 
has been accounted for by comparing calibrated model timings 
to the validated model timings; 

o UTC data should be recorded to confirm any site observations. If 
pedestrian counts are taken, the frequency of demand can be 



 

 

 

83 

 

recorded on-site but should be used in conjunction with a UTC 
log. The output of the UTC log should be included in the report; 

 
• Evidence of validation, including comparison between on-street data 

and TRANSYT results; 
 
• Flare usage observed on-site; 

 
• Flashing amber usage at pelicans; 

 
• Queue lengths (if surveyed); 

 
• Observed network bottlenecks; 

 
• Parking/loading restrictions/behaviour; 

 
• Details on priority intersections; and 

 
• Details on observed congestion or recorded Underutilised Green Time 

(UGT). 
 
The validation report should contain a list of all changes made to the approved 
VMAP Stage 2b calibrated model, with justification for any revisions, 
alongside validation support data aligned to the VMAP Stage 3 Check Sheet.  
 
Validation data collected from VISSIM models should be the average of 
several (minimum five) runs using different random seeds, as stated in 5.4.1. 
 
V302 Adjustments from VMAP Stage 2b Calibrated Model 
 
There should be few changes from the VMAP Stage 2b approved model other 
than for calibration of saturation flows (checked in V303), adjustments for 
satisfactory validation of traffic flows (checked in V304), queue length 
correlation (checked in V305) and journey times (checked in V306). Where 
significant changes have been made, these should be detailed in the 
validation report as described in V301.  
 
The DE must ensure that any changes are both appropriate and reasonable, 
and should note changes to data that was previously checked during VMAP 
Stage 2a & VMAP Stage 2b: 
 

• V202  Simulation Parameters; 
 

• V203  Network Data; 
 

• V204  Background 
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• V205  Functions; 

 
• V206  Desired Speed Distributions; 

 
• V207  Vehicle Data; 

 
• V208  Driving Behaviour; 

 
• V209  Link Types; 

 
• V210  Route Assignment Choice; 

 
• V211  Network Structure; 

 
• V222  Traffic Data; 

 
• V223  Public Transport; 

 
• V224  Signal Data; 

 
• V225  Priority Rules/Conflict Areas; 

 
• V226  Reduced Speed Areas; and 

 
• V227  Link-Connector Structure / Network Operation. 

 
 
V303 Saturation Flows / Degrees of Saturation 
 
The DE must ensure that link saturation flows are measured on-site for all 
important network links and be validated against data collected in VISSIM. 
Saturation flows can be measured from VISSIM in a number of ways, but the 
two preferred approaches are: 
 

• Using ‘special evaluation files’ as described in the VISSIM manual. TD 
NP Operational Modelling can provide a spreadsheet to compile 
VISSIM output information and aid collation of saturation flow data for 
audit; or 
 

• By producing output from a VAP routine that reports saturated vehicle 
headways. 

 
Comparison of the observed and modelled saturation flows is required during 
model validation as it provides a measure of the capacity of signal-controlled 
approaches. 
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Where reduced speed areas are applied to turning movements in close 
proximity to stop lines, the turning movements can significantly affect stop line 
saturation flows. In these situations priority should therefore be given to 
calibration of the ahead movements at stop lines before the turning 
movements. 
 
If saturation flows are seen to vary between peaks in the associated MAP 
Stage 3-approved LinSig or TRANSYT models (e.g. due to tidal flow 
movements), those saturation flows should be validated separately within 
each VISSIM base model. 
 
All observed and modelled saturation flows should be tabulated and the 
percentage error between the two values reported.  

Modelled saturation flow values should be within 10% of observed values, or 
values used in any corresponding approved LinSig or TRANSYT modelling. 

While it cannot be calibrated directly in VISSIM, DoS can be estimated to 
ensure it correlates with on-street observations at internal stoplines within the 
modelled network. This will not be the case for entry links as there will be no 
coordination with upstream signals outside the modelled network. Where the 
modelled DoS is found to differ significantly from observations, it may indicate 
that areas of the model are in error, which the DE should investigate. 

 
V304 Traffic Flow Comparison 
 
The validation report (V301) should contain evidence of a comparison 
between traffic flows and turning counts recorded on-site against modelled 
flows and turning counts. 
 
The DE must ensure that the traffic flows and turning counts closely match 
surveyed data. The GEH statistic is fully explained within the TfL Traffic 
Modelling Guidelines but generally it is a standard measure of the ‘goodness 
of fit’ between observed and modelled flows. Unlike flow comparison using 
percentage difference the GEH statistic places more emphasis on larger 
flows. 
 
The DE should aim for GEH values less than five when comparing modelled 
flow volumes to observed flow volumes. However, TD NP advocates GEH 
values of less than three for important or critical links within the model area. 
Results should be presented in V301 showing observed and modelled flows 
together with calculated GEH values. Modelled flows should be averaged over 
multiple seeds, as described in 5.4.1. 
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All entry links into the network should show modelled flows within 5% of 
observed flows. This requirement should be achieved for all entry links as 
vehicle flows on external links are direct input values. The MAE will not 
approve a model beyond VMAP Stage 2b where entry flows do not match 
observed counts as this indicates that all assigned vehicle flows have not 
been successfully loaded onto the network during the peak modelled period. 

V305 Queue Length Analysis 
 
Comparison of simulated queue lengths in VISSIM to actual queues 
measured on-site is a common method of calibration. However, validation of 
VISSIM traffic models using queue lengths collected on-site for input links, 
without adjusting the traffic flows, is incorrect. Queue length comparison is 
therefore not considered a suitable validation criterion. 
 
Modelled queues should, however, correlate reasonably with site observations 
of queuing behaviour and significant discrepancies may indicate that areas of 
the model require further calibration. 
 
If turning count traffic surveys have been used to determine model input flows, 
then in reality no significant queues should exist on model entry links as the 
collected on-site data represents the counted flow across the stop line. 
However, queues may occur due to high traffic demand during the warm-up 
period (e.g. queues at the start of the peak hour), or small queues forming due 
to fluctuations in vehicle arrival patterns. 
 
V306 Journey Time Comparison 
 
Journey time validation is the most suitable measure of VISSIM model 
validation.  
 
Modelled journey times should be averaged over multiple seeds and be within 
15% of surveyed on-street journey times. Journey time output should be 
measured for vehicles originating from the start of the route, and be presented 
as the cumulative journey time for individual journey time segments as well as 
the total journey time for the complete route. It may also be necessary to 
restrict journey time measurements from VISSIM to the same vehicle type that 
the site measurements were based on (e.g. private vehicles, buses, or taxis). 

The MAE will need to be satisfied that journey time validation has been 
completed according to the principles set out in Part B of the TfL Traffic 
Modelling Guidelines. If the model has not been validated, the MAE will not 
approve the model for progression beyond VMAP Stage 2b. 
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V307 Error Logs 
 
VISSIM and VAP error files (*.ERR files) are generated at the end of a 
simulation. These files should be audited by the DE and CE as they may 
indicate such errors as: 
 
• Minimum green and / or minimum stage lengths violations; 
 
• Unusual stage change sequence; 
 
• Disappearing vehicles / buses in the network; and 
 
• Not all vehicles being loaded onto the network. 
 
Ideally, no error files should be produced at the end of the simulation runs. 
However, small error files with non-critical error messages will be acceptable 
to the MAE. 
 
V308 Other Modelling Issues 
 
Any concerns the MAE may have with the validation submission that have not 
been covered by V301 – V307 will be recorded in the ‘Other Modelling Issues’ 
section of the VMAP Stage 3 Check Sheet.  

5.4.3 Acceptance/Rejection of Model 

If the MAE fails the model within V301 - V308, or other concerns are raised 
relating to the standard of modelling, then the model will be deemed as not fit-
for-purpose and will be rejected and returned to the DE. 
 
If the MAE has passed the model on all of the checks (V301 - V308) and has 
found no other issues, then referring back to the purpose statement from MAP 
Stage 1, the MAE may pass the model as fit-for-purpose by authorising a 
VMAP Stage 3 Check Sheet for each modelled period. 
 
The TD MAC will be informed on the Approval or Rejection of the submission. 
 

End of VMAP Stage 3 

5.4.4 Criteria for Moving to VMAP Stage 4 

The P, DE and the MAC have received an ‘Accepted’ VMAP Stage 3 Check 
Sheet for all modelled periods from the MAE. 
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VMAP STAGE 4 

 

5.5 VMAP Stage 4, VISSIM Proposed Models Checkpoint Meeting 

5.5.1 Checkpoint Meeting 

As with MAP Stage 1, the P, DE, MAE, SAE and NAE are required to meet in 
order to discuss the details of the proposals and how they are to be modelled.  
 
It is possible that in some cases a significant amount of time may have 
passed between approval of VMAP Stage 3 and the start of VMAP Stage 4. In 
this case changes to the road network will be discussed at the Checkpoint 
Meeting to outline any adjustments required of the base modelling. 
 
For the P and the DE an important outcome of this meeting is to reach 
agreement with the SAE on when the new methods of control will be checked. 
It is a pre-requisite for VMAP Stage 5 that SQA-00648 compliance has been 
established. 
 
It is the responsibility of the DE to record minutes of the meeting and submit 
these to the other parties who attended the VMAP Stage 4 meetings. The 
agreed minutes will be held as an official account of the decisions reached 
and should therefore capture all of the details discussed. 

5.5.2 Details of the Proposals and Modelling Work Required 

The DE should prepare and submit to the MAE an overview of the work they 
will conduct to prepare proposed models from the approved VMAP Stage 3 
base modelling. This should include details of when new methods of control 
will be submitted for audit by the SAE, i.e. prior to the VMAP Stage 5 
submission. 
 
It is important that the DE develops any proposed models using the same 
version of VISSIM that was used to create the base models. 
 
As with the base models in MAP Stage 1, the DE should provide the MAE with 
a statement of the purpose of each of the modelled periods. This should 
outline the proposed strategy for signal timing optimisation and confirm 
agreement of the outputs required from the proposed modelling. If LinSig or 
TRANSYT models are to be used for signal optimisation these need to be 
                                            
8 Design Standards for Signal Schemes in London, Specification SQA-0064, Issue 1, 
Directorate of Traffic Operations, Transport for London, 2007. 
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provided during VMAP Stage 4 to allow the MAE an opportunity to confirm 
that they are suitable for use during VMAP Stage 5. 

5.5.3 Criteria for Moving to VMAP Stage 5 

To move to VMAP Stage 5, the following need to be agreed by all parties: 
 

• Agreed and dated list of work to be completed by the DE, including 
method of control submissions to the SAE prior to the VMAP Stage 5 
submission; and 

 
• Purpose statements for each of the proposed models being submitted 

during VMAP Stage 5. 
 

End of VMAP STAGE 4 
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VMAP STAGE 5 
 

5.6 VMAP Stage 5, VISSIM Proposed Models Submission 

5.6.1 Introduction 

The majority of the work both in terms of creating and auditing a VISSIM 
model is completed during the first three stages of MAP. Once a VISSIM base 
model has been accepted by the MAE there will often be a relatively small 
amount of modelling work required to complete VMAP.  
 
The DE must make a copy of the accepted base models and input the new 
methods of control and/or link structure in line with the proposals agreed 
during VMAP Stage 4. Any changes to flows must also be incorporated.  
 
In addition to ensuring that the model is correctly developed from a technical 
point of view, the DE should demonstrate that the proposals can be 
accommodated without jeopardising the normal day to day operation of the 
network. This will include maintaining acceptable levels of saturation and 
queue lengths as well retaining sufficient provision for the pedestrian demand 
being modelled. 
 
It is common practice that proposed LinSig or TRANSYT models are 
produced alongside the proposed VISSIM models. The signal timings from 
these models are often incorporated into the VISSIM models, and manually 
fine-tuned where necessary. The TfL Traffic Modelling Guidelines contain a 
strategy for traffic signal optimisation.    
 
If required by the model scope defined within VMAP Stage 4, the proposed 
timings within the VISSIM model may be suitable to be used as controller-held 
background timings. This means that the MAE will be implicitly asking the DE: 
 

‘Are you satisfied that, if observing on-site when these proposals 
were commissioned, the timings in each of the submitted VISSIM 
models would provide appropriate network operation under local 
control?’ 
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5.6.2 VMAP Stage 5 Check Sheet 

 
V501 SAE-Approved Proposed Methods of Control  
 
Before commencing the audit of any proposed models, the MAE will ensure 
that all proposed methods of control have been approved by the SAE and 
documented on the ‘MAP Stage 5 SQA-0064 Compliance Check Sheet’. 
 
Lack of an approved MAP Stage 5 SQA-0064 Compliance Check Sheet for 
any of the methods of control changes will prevent the MAE from proceeding 
with the VMAP Stage 5 submission. 
 
Proposed VISSIM models are required for all time periods in VMAP Stage 5. 
 
V502 Proposal Report 
 
Proposal submissions must be accompanied by a report, as described in the 
TfL Traffic Modelling Guidelines. The report needs to contain all necessary 
information and paperwork in order to allow the accurate assessment of 
criteria V503 - V506. 
 
All assumptions and changes to the models should be clearly stated along 
with the reasoning behind those changes. There should be clear comparisons 
between the results of the validated base models and the proposed models 
for the corresponding periods.  
 
The inclusion of comparisons for all areas of the network which are deemed 
critical is required. It is the responsibility of the DE to identify all the critical 
areas. Normally (but not exclusively) critical areas would be those which 
experience high traffic flows, are close to capacity and/or those areas which 
are affected by the proposals. 
 
V503 Changes to Model (Stage 3 to Stage 5) 
 
There are likely to be three main changes from base to proposed models 
which should be covered by the DE: 
 

• Method of control changes, in which node and link data will need to be 
changed; 

 
• Road layout changes, in which case the link structure and saturation 

flows (reduced speed areas) will be changed; and 
 

• Signal timings will have been changed as a result of the proposals. 
These changes would normally be represented in an accompanying 
LinSig or TRANSYT model. However, if timings may have been 
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subsequently fine tuned in VISSIM, all sources of signal timing 
information must still corroborate within the final submission. 

 
The DE will need to ensure that all modelling parameters including driving 
behaviour parameters, acceleration and speed data, and others are consistent 
with the base models passed during VMAP Stage 3. If there are 
inconsistencies these should be highlighted for the MAE and discussed by the 
DE in V502.     
 
 
V504 Flow Consistency Check 
 
Traffic flows should be similar to those in the base model. However, if there 
are changes to the routing of traffic e.g. where the base model is a one way 
system but the proposed model introduces two way operation, then the DE 
should provide the methodology, assumptions and other relevant data used to 
reassign traffic flows from the approved base case. The TfL Traffic Modelling 
Guidelines provide advice to achieve stable convergence should the proposal 
use dynamic assignment and these outputs will be audited during V504. 
 
V505 Saturation flows, queue lengths and journey times 
 
The proposal report (V502) should contain a comparison of base and 
proposed saturation flows, and the implications for the operation of the 
network. The MAE will need to be satisfied that the proposed scheme 
saturation flows are acceptable. Any adjustments to saturation flows, effective 
flare lengths or traffic flows on a link must therefore be documented by the 
DE. 
 
The report does not have to contain a comparison of every link in the model, 
but it is the responsibility of the DE to ensure that all areas which are 
considered as critical to the model or the proposals are included for audit. 
 
The V502 report should contain a comparison of base and proposed queue 
lengths and journey times. There should be interpretative comment regarding 
the implication of this data upon network performance. If VISSIM indicates a 
negative impact on queue lengths and journey times (for traffic and/or public 
transport) these should be investigated and discussed by the DE.  
 
V506 Stage Timings & Demand Dependency 
 
The proposal report (V502) should comment on the frequency of demand 
dependent stages in the base model and whether any assumptions have 
been applied to the proposed network. 
 



 

 

 

93 

 

Proposals should consider pedestrians as described in the TfL Traffic 
Modelling Guidelines. From a modelling perspective this means allowing for 
sufficient appearance of pedestrian stages where they operate on demand. 
 
V507 Advising the client 
 
It is important that the traffic models delivered for the scheme proposal are fit-
for-purpose (i.e. the base and proposed models give an accurate reflection of 
the likely network conditions) and have been approved by the MAE.  
 
However, even with an approved set of models, results can indicate that there 
are capacity or operational impacts in which case the MAE will be obliged to 
outline these in the TSSR. If this is the case, the MAE will provide the DE and 
P an opportunity to make changes to the proposed models to address these 
issues before they make a submission to the FPT. It may be useful to 
consider advice with regards to optimising signal timings within capacity 
constrained networks as outlined in Part B of the Traffic Model Guidelines. 
 
It may be the case that the proposal is unsound, for example where a 
proposed network has much less capacity than existing and that the network 
impact in terms of degrees of saturation, queuing and delay is estimated to be 
severe. In this case, the MAE may have no alternative but to document this in 
the TSSR. However, the approach will be to discuss design issues with the 
DE, P and the SAE in order that the final design is practical. This will save 
time for all stakeholders when the scheme is being prepared for submission of 
the TSSR. 
 
It is ultimately the P and the DE’s responsibility to provide a workable design 
and remains their choice whether to submit a TSSR to the FPT. If the MAE 
has informed all parties of the issues that will be raised in the TSSR, the other 
parties (P and DE) may still wish to proceed with the proposal. 
 
V508 Fit-for-purpose 
 
If the MAE has failed the proposed model during V501-V506 or has other 
separate issue with the models, then the models will be classified as not fit-
for-purpose and will have to be ‘Rejected’ and returned to the DE. 
 
If the MAE has passed the model during V501-V506 and there are no other 
outstanding issues then, referring back to the purpose statement from VMAP 
Stage 4, the MAE will pass the model as fit-for-purpose and authorise release 
of the VMAP Stage 5 Check Sheets. 
 
A VMAP Stage 5 Check Sheet should be completed for each of the modelled 
periods. 



 

 

 

94 

 

5.6.1 Criteria for moving to MAP Stage 6 

The MAE has completed ‘Accepted’ VMAP Stage 5 Check Sheet for all 
modelled periods and has informed the P, DE, SAE and MAC. 
 

End of VMAP STAGE 5 
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6 MAP Stage 6, Submission of TSSR 

 
MAP STAGE 6 

 

6.1 Submission of TSSR 

6.1.1 MAE Responsibilities 

The TSSR is written by the P, DE, MAE and the SAE. 
 
The P and the DE should complete the relevant sections of the TSSR and 
then submit this to the MAE and SAE. The MAE and the SAE will complete 
the appropriate sections of the TSSR and provide the signed off TSSR to the 
P, DE and MAC. 
 
If the P and DE have any issues with the contents of the TSSR they can query 
the content and the MAE/SAE can consider whether to redraft the report. 
However, if the MAE/SAE does not wish to make any changes, they are 
entitled to retain the original content. 
 
If they deem it appropriate, the P and the DE will complete the remainder of 
the TSSR before submitting to FPT. 

6.1.2 Criteria for Completion of MAP Stage 6 (end of MAP) 

MAP Stage 6 is the final stage of MAP. The process is declared complete 
when the P submits the TSSR to the FPT. 
 
It is possible, but not common, that the P will choose not to submit the 
proposal to FPT. If this is the case, it is recommended that written 
confirmation is provided between the P/DE and MAE/SAE/MAC stating that 
the proposal has completed MAP Stage 6 and that no further work is required.  
 
If the proposals are to be submitted at a later date this date should be no later 
than two years after completion of the initial MAP, and the road network 
should be reviewed to ensure it has not undergone major changes prior to 
submitting the TSSR. 
 

End of MAP STAGE 6 (MAP complete) 
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