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2. This analysis should be undertaken for internal zones with an origin (when comparing origins) or destination (when comparing 
destinations) within RoF only. In the first instance, the analysis should be undertaken at local authority district level, where the 
criterion is expected to be met, in order to confirm that the data is suitable when aggregated to a certain degree. If the criterion is 
not met at district level, usability of data should be reviewed. If the criterion is met, the trip-ends should then be compared with JTW 
and NTEM trip-ends at model zones level. If the criterion is not met for this, model zones should then be conflated to define mobile 
sectors until the criterion is met (see Figure 3-1).  

3. This comparison should be done at county level within RoF. NTS sample size should be used to calculate 95% confidence interval 
of estimated mean values. In calculating NTS trip rates, similar modes should be used (i.e. car, van, and bus).  

4. Trip rates should be calculated at the sector level defined as the outcome of test A, within RoF (at model zone level if test A criteria 
is met).   

5. Initially, this test should be undertaken at district level and for trips started within RoF. Consistent modes from JTW should be used. 
Intra district trips should be excluded from the comparison initially given under-identification of short trips.    

6. This comparison should be undertaken at an aggregate sector level to minimise sampling error in the RSI data. Ideally, the 
comparison should only be made on RSI observed direction if all interview directions are consistent across cordons / screenlines. 
The comparison should be made for all trips across all time period, as well as by trip purpose and time period. Allowances might be 
required to account for differences in vehicle types between the two datasets and any ‘holes’ in cordon / screenlines.  

7. This test should be done for all trips started within the RoF. For NTS, distances greater than about 2 km are recommended to be 
used for consistency. Coincidence Ratio (CR) of the distribution curves, calculated using the following formula, should be used to 
assess the correlation between observed and modelled trip length distributions.   

  
 
where:  
CR is Coincidence Ratio  
PMT is proportion of modelled distribution in interval T  
POT is proportion of observed distribution in interval T  
T is histogram interval of distance  
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Table 8 – Summary of All Data Covered in the MDCR 
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Table 11 – Summary of Available Traffic Count Data 
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Figure 3 – Journey Time Coverage by Type of Route 
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Figure 38 – AM Peak - Post ME - Mini Screenlines 
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Figure 39 – Inter Peak - Post ME - Mini Screenlines 
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Figure 40 – PM Peak - Post ME - Mini Screenlines 
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Figure 41 – AM Peak - Post ME - SRN Links on Mini Screenlines 
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Figure 42 – Inter Peak - Post ME - SRN Links on Mini Screenlines 
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Figure 43 – PM Peak - Post ME - SRN Links on Mini Screenlines 
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Figure 44 – AM Peak – Post-ME – Comparison of Modelled and Observed Journey Time Routes 
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Figure 45 – Inter-peak – Post-ME – Comparison of Modelled and Observed Journey Time Routes 
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Figure 46 – PM Peak – Post-ME – Comparison of Modelled and Observed Journey Time Routes 
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10.1 Introduction 

This Chapter discusses the development, calibration and validation of the Variable 
Demand Model (VDM) and Public Transport (PT) aspects of the Regional 
Transport Model’s (RTMs). 

10.2 Model Development 

10.2.1 Basis of whether to include variable demand in the model 

A key objective of the RTMs is to provide a multi-modal platform for transport 
scheme assessment.  The scale and spatial coverage of transport schemes to be 
assessed by the RTMs is significant.  Furthermore, many of the schemes to be 
considered will be in sections of the Strategic Road Network (SRN) that are 
subject to congestion.   

In consequence, a VDM approach has been developed which adheres to 
WebTAG guidance12 where appropriate and models the key traveller choices of; 
route, mode, destination and time of day. 

10.2.2 Model Form 

In order to ensure consistency between all regional models with respect to 
approach to VDM, it was agreed (by Highways England) that DfT’s DIADEM 
(Dynamic Integrated Assignment and DEmand Modelling) software would be 
used.   

DIADEM is software designed to enable practitioners to set up variable demand 
models. It provides a user-friendly method for setting up a multi-stage transport 
demand model and finding equilibrium between demand and supply, using the 
SATURN package as the supply model. The process iterates between demand 
calculations and highway assignments until a converged solution is reached. 

DIADEM is also compliant with WebTAG guidance with respect to model form, 
most notably model hierarchy and incremental nature of the model.  The approach 
makes use of cost changes from incremental differences between base and test 
scenario operated using a pivot point approach. Thus the demand model form is 
incremental rather than absolute. 

                                              
12 https://www.gov.uk/government/uploads/system/uploads/attachment data/file/542504/webtag-unit-m2-
variable-demand-modelling-forthcoming-change-november-2016.pdf 
 

10 Variable Demand Model  
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DIADEM inputs and outputs are entirely based in text files which have prescribed 
file names.  While DIADEM provides a user interface to control model runs, a 
bespoke software tool HEIDI (Highways England Integrated Demand Interface) 
was developed as part of the RTM development programme to: 

 control the application of DIADEM; 
 enable consistent application of DIADEM across all RTMs; 
 to simplify file management; 
 organise and implement forecast model runs;  
 assemble trip ends; 
 undertake multiple model runs; and 
 prepare ‘template’ reporting of VDM runs. 

HEIDI is a C#-based Graphical User Interface which interrogates a SQL database 
containing model inputs and outputs.  This approach simplifies the overall model 
flow, where HEIDI controls DIADEM which in turn controls the SATURN 
assignments within internal loops of supply\demand calculations until 
convergence is reached.  Further information relating to HEIDI can be found in the 
HEIDI User Manual as follows: 

HighwaysEngland_HEIDI_User_Guide_v4.3_20170214, SYSTRA 14 February 
2017 

10.2.3 Model area and zone size 

The model area is illustrated in Figure 1 with zone plans provided i Appendix I. 
The zonal dimensions of the model are provided below: 

 1,849 Simulation Zones; 
 163 Buffer Zones; and 
 2,012 Total Zones. 

10.2.4 Model Parameters 

A wide range of model parameters and inputs to DIADEM have been prepared. 
Table 63 below contains a list of those applied to the VDM Model. 
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10.2.5 Representation of public transport supply and demand 

It should be noted that the representation of public transport demand varies 
between the five RTM models, but the approach used to represent public 
transport supply is common. 

A representation of Public Transport (PT) demand and supply data was required 
for the VDM.  With the RTM’s focusing on Inter-urban travel, and the need for a 
proportionate approach to representing PT, it was deemed that rail travel was the 
main competitor to inter urban car travel and that bus\coach need not be 
represented. The following approach to representing rail within the VDM was 
undertaken: 

10.3 Derivation of Base Year Public Transport Demand 

The process for deriving the base year public transport demand is set out below. 

 Extract demand from PLANET: AM peak period (0700-1000), OD matrix, 3 
purposes (EB, Commute, Other) by car availability, with car available demand 
retained for mode choice modelling in the final RTM matrices. 

 Factor the three journey purposes in PLANET to the five journey purposes 
required for the RTMs using National Rail Travel Survey (NRTS) by area 
classification, splitting out home-based and non-home base demand 
segments; 

 For Home-Based demand calculate factors from NRTS to remove “to home” 
trips in AM peak period then factor to 24-hour PAs using factors derived from 
NRTS by purpose and area classification; 

 For Non-Home-Based demand factor AM period OD trips to IP, PM, OP and 
24 hour using factors derived from NRTS by purpose and sector; 

 Factor demands from 2010-11 to 2015 using sectored Office of Rail and Road 
(ORR) station usage estimates at a local authority level, resulting in a 13% 
increase overall. 

 Re-zone demand from PLANET to TPS zone system using simple proportion 
overlap approach. 

 Checking output demands against independent data sources such as: 
- Office of the Rail and Road (ORR) station usage estimates; 
- National Transport Model (NTM) rail trip ends (from NTEM); and 
- MOIRA data. 

The representation of external demand in PLANET North is negligible, with trips 
traversing the modelled area or not completed within the 3-hour assignment 
period not included. The matrices were therefore adjusted to improve the external 
demand representation, using MOIRA. As part of this analysis it became apparent 
that PLANET also underestimated trips to/from/within the study area. A matrix of 
factors was developed at a Local Authority level to improve the match with the 
MOIRA totals. 

Figure 47 shows the comparison of the final TPS matrix trip ends (including Non-
Car Available demand) to MOIRA at the Local Authority Level, within the study 
area.  It shows a very strong correlation between the datasets. 
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After the preparation of the GTFS data and Zone system into VISUM, a number of 
additional stages were required before cost skims could be produced as follows:  

 Connectors were added to connect zones to stop nodes.  A filter was placed 
on the nodes, so as only rail and light rail/underground stop nodes were active.  
The first iterations of this was: 

- Connectors added to the closest five nodes to the zone centroid, which 
are less than 1.6km (1 mile) from the centroid with mode set to “walk”.  
Journey time determined by a walk speed of 3 miles per hour.  

- For zones with less than two connectors after Stage A, connectors were 
added to the closest Nodes with mode set to “other”.  This is to 
represent a combination of walking, bus and other modes which could 
be used to reach these railway stations.  Journey time determined by 
assuming a speed of 3 miles per hour for the first mile, then 30 miles 
per hour for all remaining distance.  

 Major rivers and inlets were reviewed to identify possible inappropriate 
connectors where crossing points are not available.  Inappropriate connectors 
were deleted and, where possible, replacement zone connectors were added. 

 The resultant network was assigned a ‘flat’ demand matrix (of 1’s) to identify 
errors and highlight areas where connectivity was limited or broken.   

The skim tool is currently configured to produce skim matrices for Perceived 
Journey Time (PJT) and In Vehicle Distance (IVD).  The perceived generalised 
journey time for public transport are calculated as follows: 

 In-vehicle time (actual from timetable) 
 Access/Egress time (from distance based connectors described above) 
 Transfer walk time (from distance based connectors at key interchange 

locations) 
 Transfer wait time (from timetable) 
 Number of Transfers × 10 minutes   

It should be noted that there is no weighting applied to the walk or weight times.  
Using the VISUM timetable based assignment method there are also no initial 
wait times included. In general, it’s important to note that the rail skim tool is not 
intended to be a PT model and is simply a method of extracting comparable PT 
costs for the demand modelling with a focus on determining change in rail journey 
times in forecast scenario(s).  Therefore, the in-vehicle time is the most important 
skim component, unless station choice becomes more of a critical aspect, in 
which case access/egress may also feature more strongly in terms of change. 

Some further key features of the rail skim tool: 

 Time Periods: The process represents AM Peak (07:00-10:00) only.  Following 
analysis of IP and PM data, it was shown that, although there were differences 
between the time periods, the effort of preparing three forecast time periods 
and the context of the RTM’s (with respect to PT representation) suggested 
that the pragmatic approach is to focus on AM Peak only service 
representation.   

 Journey Purpose: The process is configured to represent an average of all rail 
journeys regardless of journey purpose.  Given the absence of fares, with 
differences in the value of time by purpose, it is not considered that route 
choice would vary greatly and segmentation would significantly increase the 
skim tool run times 
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 Modes: The following modes are included in the skim tool: 
- Rail 
- Light Rail/Tram (Trams in Sheffield, Manchester, etc. plus Newcastle 

Metro) 
- London Underground 
- Ferries 

For simplicity, all modes are represented with no capacity restraint on services.  
Buses are not considered in this skim tool. 

Walking is considered with regards to connections to, from and between public 
transport stations.  In addition, a proxy “Other” mode is used to represent 
travellers accessing rail stations by modes such as bus, car, etc. where the 
average speed is greater than walk. 

From the resultant National rail skim, individual regional model skims are derived 
using demand weighted aggregation. 

10.5 Rail Fares 

MOIRA was used to derive a distance based fare function. MOIRA contains 
demand and revenue information between each station pair, split by ‘Full’, 
‘Reduced’ and ‘Season’ ticket types.  NRTS data were assigned to these ticket 
types to derive different splits by the RTM journey purposes. 

The revenue was divided by the demand between each station pair within the 
TPS area to derive an average fare for that station pair, for each journey purpose.  

A linear distance based fare function was derived for each journey purpose 
where: 

Fare = Intercept + Distance Factor * Crow Fly Distance 

The parameters derived for each journey purpose are provided in Table 65, along 
with the R2 illustrating the goodness of fit of the data.  Due to the high degree of 
scatter, as seen in Figure 2, in the distance and fare relationship, the R2 values 
are reasonable, though not particularly strong.  This illustrates that real-world 
fares are not purely a function of distance and different operators, ticket types and 
regional aspects influence the ticket prices.   
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10.6 Software used 

The software required to run the VDM comprises: 

 SATURN Version 11.3.12 
- Highway Assignment Software 

 DIADEM Version 6.3.3 
- VDM Software 

 HEIDI Version 4.1 
- C# Graphical User Interface to control DIADEM 

 SQL Server 2016 SP1 Express 
- Model Database 

 VISUM 15 
- Development of rail skims 

10.7 Calibration 

10.7.1 Calibration of variable demand model 

The source of demand data for highway and rail is, respectively explained in 
Chapter 6 and Section 9.1.5. These data were assembled for model application 
and do not provide a structured data source of sufficient standard directly to 
estimate the demand model coefficients, although the highway matrix 
development did consider trip distribution, as discussed further below. 

Accordingly, the approach taken to determine demand model coefficients and 
structure followed WebTAG M213 Section 5.6.  The research evidence from which 
the guidance is derived is based on the calibration of a selection of urban models. 
The main considerations related therefore to extrapolation of this evidence to the 
relatively long distance range of trips using the Strategic Road Network 
represented in the RTMs.  The estimation of long distance UK travel behaviour 
most recently undertaken by RAND14 was limited to trips longer than 50 miles and 
is not directly applicable. Nevertheless, it demonstrates the same 
mode/destination choice structure recommended in guidance and the lower 
generalised cost sensitivity is consistent with guidance on cost damping. 

10.7.2 Choice of model parameters and comparison against published values 

Model sensitivity parameters 

Mode, destination and (macro) time period choices are represented in the demand model.  
The assumed logit choice parameters have been drawn from Median illustrative values 
set out in WebTAG unit M2, as summarised in   

                                              
13 An update to WebTAG unit M2 was published for consultation during July 2016 and references are made 
to this ‘draft for consultation’; Hereafter where the draft guidance differs from previous 2014 guidance 
specific note is made and the section references are distinguished by ‘(M2-2014)’.  
14 Modelling Longer Distance Demand for Travel Phase 2, Final Report, Scott Wilson Ltd, August 2009. 
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Table 66Table 66.  The destination parameters give the sensitivities per minute of 
generalised car time, the mode and time parameters define the sensitivity of these 
choices relative to destination choice. These parameters imply that mode and 
(macro) time period choices are equally sensitive to changes in generalised car 
time. 

  

















     
   

 

Trans Pennine South RTM Page 177 Model Validation Report 
 

𝑮ሖ =  𝒎𝒂𝒙 ቆ𝟏, ൬
𝒅

𝒌
൰

ି𝜶

ቇ 𝑮 

Where G is the generalised cost combining time and monetary cost 

  d is the trip distance 

  k is a distance cut off, 30Km 

  𝛼 is a parameter, 0.5 

10.9 Model convergence  

All variable demand models need to iterate between the demand model and the 
assignment (or supply) model. This is because the volume of demand affects 
travel times, which in turn affect the volume of demand and so on. 

As in any such modelling system it is important to monitor the convergence of this 
iterative process. Poor convergence causes noise in the model outputs, which in 
turn introduces errors into subsequent analyses such as economic appraisal, 
noise and air quality. 

WebTAG requirements for VDM convergence are set out in Section 6.3 of 
WebTAG Unit M2. This defines the demand/supply gap as the preferred measure 
of convergence and states that: 

‘Tests indicate that gap values of less than 0.1% can be achieved in many cases, 
although in more problematic systems this may be nearer to 0.2%. Where the 
convergence level, as measured by the %GAP, is over 0.2% remedial steps 
should be taken to improve the convergence, by increasing the assignment 
accuracy.’ 

WebTAG also states that ‘ideally the user benefits, as a percentage of network 
costs, should be at least 10 times the % Gap achieved in the Without-Scheme 
and With-Scheme scenarios.’ However, this relates to economic appraisal and 
forecasting and cannot be applied to base year realism testing. 

One of the new features introduced into version 6 of DIADEM for the RTMs is the 
ability to calculate the demand/supply gap over a subset of matrix cells. This 
feature was requested because of a concern that the whole-model gap would be 
dominated by external zones with very high flows, and may give a misleading 
picture of convergence within the region of focus (RoF). 

The gap calculated over a subset of matrix cells is referred to the ‘subarea gap’. 
The subarea has been defined as all internal to external movements within the 
RoF. 

Based on WebTAG guidance, and on practical experience in terms of what is 
achievable with the RTMs, the stopping criteria in DIADEM were set as: 

 Whole-model gap < 0.1% AND subarea gap<0.2%. 

The gap values achieved during realism testing (discussed in the following 
section), along with the number of demand-assignment loops required, were as 
follows: 
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  C1 and C0 indicate levels of cost in the test and base runs 

Given that the RTMs are designed to appraise schemes on the strategic highway 
network, most of the focus in the VDM group discussions has been around the 
fuel cost kilometrage elasticities. However, the realism of the rail fare elasticities 
has also been assessed. 

Fuel cost elasticities 

The Section 6.4 TAG unit guidance on fuel cost elasticities is that the overall 
annual fuel cost elasticity across purposes should lie in the range -0.25 to -0.35. 
Guidance around expected purpose variation is also provided: 

 values for business travel expected to be in the region of -0.1  
 values for commuting and education expected to be in the region of the -0.3 

average 
 values for discretionary travel expected to be closer to -0.4. 

The research on values of time incorporated into WebTAG databook in 2016 
substantially increased the value of time of commuting and reduced for business 
and other, the effect of which would be expected to bring the business and 
commuting elasticities close together and increase the elasticity of other travel.  

Fuel cost elasticities would be expected to increase with distance, and analysis of 
the RTMs has confirmed that all five models exhibit a strong variation in elasticity 
with distance. Figure 56Figure 56 scatters, for each region, distance in kilometres 
and fuel cost elasticity. 

Figure 56 – Variation in fuel cost elasticity with distance 

 
 

For all five regions there is a strong relationship between fuel cost elasticity and 
distance, with broadly similar shaped curves that increase rapidly for the first 
100km, and level off after 300km. However, there are differences between the 
regions: in particular, for a given trip distance the elasticities in South West are 
larger than those for other regions, and those for North smaller and in a few cases 
positive (reflecting redistribution between short and long trips). 
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research evidence on fuel cost and fare elasticities and thus within the criteria set 
out in WebTAG. 

Analysis of the wide range of trips represented in the RTMs demonstrates 
variations in sensitivity with other purpose trips being most sensitive to price as 
would be expected (and in accord with WebTAG. Recommended values of time 
were updated in the November 2016 databook following research that indicated 
significantly lower values of time for business travel and higher for home based 
work travel. Accordingly the RTM elasticities demonstrate higher sensitivity for 
business and lower for home based work trips than indicated in WebTAG, which 
has not been updated in respect of this change in evidence on values of time. 

The models demonstrate that sensitivity to a proportionate cost change increases 
with distance – i.e. there are higher elasticities for long distance trips.  

The calibration of the models has been at a national level and in consequence 
there will be variation in sensitivity at a local level that appropriately reflects the 
detailed variation in local travel patterns.  Previous practice to calibrate demand 
models representing smaller areas to national elasticities will have resulted in 
some of these variations to be moderated and the outcome of using the RTMs is 
likely therefore to result in greater variation in demand response between 
schemes in different locations. 

 

 

  



     
   

 

Trans Pennine South RTM Page 183 Model Validation Report 
 

 

 

11.1 Background to Regional Traffic Models 

Highways England have determined that to progress the schemes identified in the 
Road Investment Strategy (RIS) within the first Road Period (2015-2020), a 
significant amount of modelling and appraisal work will be required. The ‘Traffic 
Modelling Strategy’ developed for Highways England by the Traffic Appraisal, 
Modelling and Economics (TAME) group identified the creation of five ‘regional’ 
models as critical to the future delivery of schemes. 

The primary purpose of the regional model programme is to assess RIS highway 
schemes which are major schemes with a cost estimate greater than £10 million. 
The models may be used directly (Type A usage), or for smaller schemes to 
enable more rapid development and calibration of detailed local models (Type B 
usage). Where there is a strong interaction between the Strategic Road Network 
(SRN) and the local urban networks consideration should be given to applying the 
local models 

11.2 Technical Consistency Groups  

As part of the governance of the regional models programme, Highways England 
has established the following technical consistency groups: 

 Data Consistency; 
 Mobile Phone Data / Matrix Development; 
 Variable Demand Modelling; 
 Network Coding; 
 Calibration / Validation; and 
 Forecasting. 

These groups were tasked with ensuring that all elements of that work stream 
were undertaken in a consistent manner and to share best practice in order to 
maximise the value of the experience of the supply chain in delivering this 
programme. 

11.3 TransPennine South Regional Traffic Model Area (TPS RTM) 

The Region of Focus (RoF) of the Trans Pennine South Regional Traffic Model is 
illustrated in Error! Reference source not found.. The area covers 
approximately 7,300 square miles and includes 90016 miles of Strategic Road 
Network (SRN) with almost 75% of that being motorway.  

There are over 50 local authorities within the RoF. The area includes the major 
metropolitan areas of: 

 Merseyside; 

                                              
16 This is a link based figure i.e. total carriageway length would be twice this value. 

11 Conclusion  
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speeds through urban and external buffer areas were sourced from Trafficmaster 
data. 

The RoF included some 32 major roadworks (subject to traffic management of 
more than 6 month duration), which are represented in the base year.  

Road tolls were represented at the following locations 

 Mersey Tunnels (Kingsway & Queensway) 
 Humber Bridge 
 Dunham Bridge 
 Warburton Bridge Rd 
 M6 Toll 

Structured verification following best practice set out by the TCG was followed to 
test and refine the network coding. 

11.7 Highway Demand Matrices 

The key sources of data used in developing the model were: 

 Mobile Phone (all trips) provided by Telefonica (O2) UK; given the timing of the 
release of the data in relation to other Highways England projects, the data 
were referred to as the ‘Provisional data’; 

 TrafficMaster (Light Goods Vehicles);  
 GB Freight Model (Heavy Goods Vehicles); and 
 Air passenger demand data sourced, by DfT, from CAA surveys. 

The Matrix TCG developed a guidance document reflecting the innovation in 
establishing methods to use mobile phone data to produce OD matrices. The 
structured process incorporated verification checks, both ensuring internal 
integrity of the data processing and consistency between the RTMs. The aim of 
the process developed was to make best use of the mobile data, using other data 
sets to exclude non car trips, to infill missing trips and to identify and correct 
inherent biases in the dataset.  

Analysis of the mobile phone data demonstrated poor representation of short trips 
and these were replaced by synthetic estimates using a conventional gravity 
modelling approach. These synthesised matrices reflect (NTS) trip length 
distributions and trip rate / population variations across the region but not detailed 
and unobserved local characteristics. While representing about half the demand. 
these synthesised trips represent 17% of traffic on the network and a smaller 
proportion of traffic using the SRN which predominantly served long distance 
travel. The implications are of higher confidence in longer distance demand. 

LGV data were sourced from traffic master. This represents data from roundly 2% 
of the vehicle fleet and there will be appreciable variation in trip rates at zonal 
level. HGV data were sourced from the DfT’s Base Year Freight Model (BYFM), 
disaggregated to the model zones. 

The resulting prior matrices satisfy the verification criteria defined by the TCG 
demonstrating adequate consistency with census journey to work NTS and traffic 
count data and with the other RTM matrices.  
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11.8 Calibration and Verification Data and Standards 

The Data TCG examined the standards associated with the processing of data.  

Traffic count data were sourced from bespoke ATCs, local authority and HATRIS, 
with journey time data from Trafficmaster. Data were checked for compliance with 
age and duration criteria and for consistency by removing outliers that arise from 
unusual events.  Having derived the flows for the period of the observations, a 
series of factors were derived for day, month and year factors to enable data to be 
converted to represent March 2015.  

The TCGs considered the model purpose and scope in defining the verification 
standards appropriate to their purpose. 

11.9 Highway Network Model Calibration 

Matrix estimation was applied to refine the prior matrix using count data. This was 
based on mini-screenlines. 

11.10 Highway Network Model Validation 

The performance of any transport model is judged against a series of 
performance criteria. Drawing on WebTAG unit M3.1, the Cal/Val TCG produced 
guidance on the RTM standards against a series of criteria including: 

 flows across cordons; 
 flows on individual links; 
 journey times; 
 convergence; and 
 impact of matrix estimation. 

The model performance is tested across a number of cordons and screenlines 
across the RoF demonstrating acceptable performance against these standards. 
It should be noted that these are commensurate with the scale of the model and 
more local and spatially detailed data may be required to refine the model for 
specific schemes  

11.11 Variable Demand Model 

A key objective of the RTM’s is to provide a multi-modal platform for transport 
scheme assessment.  The scale and spatial coverage of transport schemes to be 
assessed by the RTM’s is significant.  Furthermore, many of the schemes to be 
considered will be in sections of the Strategic Road Network (SRN) that are 
subject to congestion.   

In consequence, a VDM approach has been developed which adheres to 
WebTAG guidance17 where appropriate and models the key traveller choices of; 
route, mode, destination and time of day. 

 
The model was implemented using DIADEM software, together with a bespoke 
RTM database onmterface tool, HEIDI, better to control and present the demand 
data.  

                                              
17 https://www.gov.uk/government/uploads/system/uploads/attachment data/file/542504/webtag-unit-m2-
variable-demand-modelling-forthcoming-change-november-2016.pdf 
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Rail demand data were sourced from PLANET and MOIRA models, evidence of 
fares was assembled from industry ticketting data to develop a distance based 
relationship and journey time data were derived from a national network tool 
developed for the RTMs. 

The demand model was calibrated using evidence from WebTAG together with 
the trip distribution calibration undertaken in developing the demand matrices. 
Realism testing demonstrated elasticities that accord with the ranges 
recommended in UK guidance. 

11.12 Model Robustness 

The focus and associated strength of the RTMs is the representation of highway 
demand making inter-urban movements. Given this focus inter-urban rail demand 
is represented. There is no representation of inter-urban coach or air modes, 
however demand for these modes is focused on specific markets such as airport 
access and student travel and these were not judged to be of enough importance 
to be worth explicit representation in the RTMs. 

There are simplifications to the highway network using fixed speeds in urban 
areas, the zones are relatively large with a correspondingly coarse treatment of 
short (intra-zonal) demand and no representation of travel by active modes, bus 
or park and ride. The RTMs will not therefore provide a reliable basis to forecast 
the effect of transport interventions on changes intra-urban travel behaviour.  The 
main concerns would be for the appraisal of schemes on the periphery of urban 
areas where local mode choice or local trip redistribution could affect a material 
proportion of traffic using the SRN and of relevance therefore for assessing the 
impact of interventions on or adjacent to the SRN.  Similarly the RTMs will require 
augmentation with supplementary spatial detail and associated demand data in 
considering detailed impacts on local roads near schems on the SRN. 

With respect to longer distance travel demand, the main focus of the RTMs, care 
has been taken to implement a model that reflects available evidence 
representing variations in sensitivity with distance. The approach taken in the 
RTMs will represent a significant change from existing practice where the 
sensitivity (fuel cost elasticity) of individual scheme demand models has been 
constrained to reproduce the same national average value largely irrespective of 
the nature of travel within the modelled area. While this aligns better with the 
research evidence available the consequence will be that in using the model there 
will be some schemes for which the demand modelling responses are larger than 
would be evident from previous (local) modelling and also others where a smaller 
demand response will be forecast.  This variation in response will require 
consideration particularly if an approach is taken to develop local models drawing 
on the RTMs in the assessment of individual schemes. 
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AADF Annual Average Daily Traffic Flows 

AAWT Annual Average Weekday Traffic 

ATC Automatic Traffic Count 

ATOC Association of Train Operating Companies 

BYFM Base Year Freight Matrices 

CAA Civil Aviation Authority 

Cal/Val Calibration / Validation 

CDF Collaborative Delivery Framework 

CTripEnd DfT software providing NTEM compatible trip rates 

DF Design Freeze 

DfT Department for Transport 

DIADEM Variable demand modelling software 

FLAREF Parameter used in SATURN network coding 

FLAREX Parameter used in SATURN network coding 

GAP Parameter used in SATURN network coding 

GAPM Parameter used in SATURN network coding 

HBEB Home Based Employers’ Business 

HBO Home Based Other 

HBW Home Based Work (Commuting) 

HEIDI Interface for DIADEM 

HGV Heavy Goods Vehicle 

ISTOP Parameter used to monitor convergence in SATURN 

ITN Integrated Transport Network 

IZ Intermediate Zone (Scottish equivalent of MSOA) 

JTW Journey to Work 

KONSTP   Parameter used to monitor convergence in SATURN 

LGV Light Goods Vehicle 

LMVR Local Model Validation Report 

LSOA Lower Super Output Area (Census) 

MASL Parameter used to monitor convergence in SATURN     

MCC Manual Classified Count 

ME Matrix Estimation 

MFR Model Forecasting Report 

MOIRA Rail demand forecasting software 

MSOA Middle Super Output Area (Census) 
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MSR Model Specification Report 

 

 

MVR Model Validation Report 

NaPTAN National Public Transport Access Nodes 

NHB Non Home Based 

NHBEB Non Home Based Employers’ Business 

NHBO Non-Home Based Other 

NISTOP   Parameter used to monitor convergence in SATURN 

NITA     Parameter used to monitor convergence in SATURN 

NITA_C   Parameter used to monitor convergence in SATURN 

NITS     Parameter used to monitor convergence in SATURN 

NOMIS ONS Labour Market Statistics 

NTEM National Trip End Model 

NTS National Travel Survey 

OD Origin Destination 

ONS Office for National Statistics 

ORR Office of Rail and Road 

PCF Project Control Framework 

PCU Passenger Car Unit 

PPK Pence per kilometre 

PPM Pence per minute 

QGIS GIS software 

RIS Road Investment Strategy 

RoF Region of Focus 

RSI Roadside Interview 

RTM Regional Traffic Model 

SATALL Module within SATURN transport modelling software 

SATASS Module within SATURN transport modelling software 

SATCODER Software to aid network coding in SATURN 

SATSIM Module within SATURN transport modelling software 

SATURN Transport modelling software 

SFC Speed Flow Curves 

SRN Strategic Road Network 

STPGAP Parameter used to monitor convergence in SATURN 

SUE Stochastic user equilibrium 
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TAME Traffic Appraisal, Modelling and Economics 

TCG Technical Consistency Group 

TDCR Traffic Data Collection Report 

TPS Trans Pennine South Model 

TRADS Highways England Traffic flow data system 

VDM Variable Demand Model 

VISUM Transport Modelling Software 

WebTAG DfT Advice on Modelling and Appraisal 

 
 

 

 



     
   

  
 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A  
TCG Note – Consistent Approach Towards Using Provisional Data 
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APPENDIX B  
TCG Note – Synthetic Matrix Trip End Adjustments 

 
  



     
   

 

Trans Pennine South RTM Page 196 Model Validation Report 
 

 
  



     
   

 

Trans Pennine South RTM Page 197 Model Validation Report 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C  
Comparison Between Observed and Synthetic Trip Length Distributions 
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APPENDIX D  
TCG Note – Vehicle Occupancies 
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APPENDIX E  
TCG Note – Calculation of Bias Correction Factors 
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APPENDIX F  
Assignment Parameters 
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APPENDIX G  
Record of Network Checks 
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APPENDIX H  
TCG Note – RTM Calibration / Validation, Use of Matrix Estimation 
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APPENDIX I  
Zone Plans 
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APPENDIX J  
Prior and Post ME Model Performance Plots 
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