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used to assess any future development planning / network management work in Medway over the next few 
years.  

Kent Transport Model (KTM) 

 
 

Cordoned Model (covering Gravesham, Medway, Dartford, Sevenoaks, Maidstone and Tonbridge and Malling) 

 

 

Medway Transport Model (MTM), Area of Detailed Modelling (AODM) 
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2. Model Overview and Key Considerations 

2.1 Proposed Use of the Model 

The Medway Transport Model (MTM) has been developed using a cordon of the existing Kent Transport Model 
(KTM) and a local model re-validation exercise has been undertaken using existing 2019 data and 
supplementary counts collected in 2022 and 2023. The MTM has been developed to assess the potential 
impacts of the proposed Regulation 19 Medway Local Plan allocations and could subsequently be used to 
understand any highway network improvements as a result of identified mitigation.  

The 2019 base year Kent Transport Model has been cordoned and used as a basis for the MTM. During the MTM 
development processes, detailed analysis of all existing traffic survey data within Medway, as well as the 
specification, collection, processing, and analysis of new 2023 datasets was undertaken. Adjustments and 
modifications to the modelled network were subsequently implemented to reflect the g ranularity needed to 
develop and appropriately detailed local model for Medway; this included a full network review within the AODM 
and zone disaggregation where appropriate. 

2.2 Consideration of COVID-19 Pandemic on Model Use 

The MTM has been developed using mostly l atest pre-COVID-19 pandemic data and is calibrated against 2019 
conditions. The pandemic had a profound impact on travel demand by all modes during periods of national 
lockdown after March 2020 and again in January 2021. Using information published  by the Department for 
Transport on the daily statistics for road traffic, rail passenger journeys and bus travel in Great Britain, Figure 2-1 
shows the development of demand for travel by different modes in Great Britain since the start of the pandemic 
(March 2020) until July 2023.  

 
Figure 2-1- Daily Use of Transport Modes in Great Britain since March 20201 

Figure 2-1 shows a significant downturn in demand for all modes during periods of national lockdown after 
March 2020 and again in January 2021. During the summer of 2020, highway demand had recovered with HGV 

 
1 Source: Jacobs analysis of DfT data from https://www.gov.uk/government/statistics/transport -use-during-the-coronavirus-covid-19-pandemic, 

retrieved January 2023  

https://www.gov.uk/government/statistics/transport-use-during-the-coronavirus-covid-19-pandemic
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Figure 2-2- Medway Transport Model, Cordon Area and AODM 

The Area of Detailed Modelling (AODM) is focussed on the area contained within the Medway borough 
boundary, with a buffer area of approximately 2 miles to ensure that the next major strategic road network 
junction is included, as agreed with NH. The local model re-validation exercises focused on the validation within 
the AODM however count performance outside of the AODM was monitored. To support the MTM development, 
a full network review was undertaken within the AODM to ensure links/nodes accurately represented observed 
conditions in 2019; o utside of the AODM, the highway network is consistent with the KTM and has therefore 
been coded with link capacity restraint although it was not reviewed as part of the MTM local model re-validation 
(expect for the areas within the Gravesham AODM which were reviewed as part of the GTM development).  

In keeping with the KTM, the zoning system within the model makes use of administrative areas and with the 
intention of preserving National Trip End Model (NTEM) zone boundaries. The lowest level of spatial granularity 
within the AODM is Output Areas (OAs) where zones previously representing Lower Super Output Areas in the 
KTM have been disaggregated as part of the MTM development. The permanent residential population and 
workplace population, at Output Area (OA) level, was used to translate the demand matrices from the Kent 
Countywide to the MTM zone system where zones were disaggregated. Outside of the AODM, zones represent 
LSOAs and remain unchanged from the KTM. Further details of the zoning system are documented in Section 
4.3. 

2.3.3 Software 

The MTM is built using PTV VISUM software version (2022) (this is an upgraded version of the same software as 
used in the KTM and was the latest available at the time of initial development) platform and utilised the 
Intersection Capacity Analysis (ICA) module to enable detailed evaluation of junction performance and represent 
blocking back and queuing (also known as flow metering). This software is widely acknowledged as being 
appropriate for the development of models of this nature.  The MTM is a Highway Assignment Model only. 
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Figure 4-2 - MTM Zone System and Zone Splitting 

In order to convert the KTM demand to fit the MTM, the permanent residential population and workplace 
population, at OA level, was used to translate the demand matrices from the Kent Countywide to the Medway 
zoning system. This processed is described in detail in Section 7.2. 

4.3.2 Sectoring System 

Within the MTM, the sectoring system corresponds to MSOA boundaries within Medway and parts of 
neighbouring authorities such as Gravesham, Swale, Tonbridge and Malling and Maidstone; outside of the AODM 
the sectoring system reflects Local District Authorities within Kent. The remainder of Great Britain is represented 
by point zones, created during the model cordoning process. The model sectoring system as shown in Figure 4-3 
and Figure 4-4 has details of the sectoring system in the context of the AODM.  

 

© OpenStreetMap contributors  

https://www.openstreetmap.org/copyright
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Figure 4-3 - MTM Fully Modelled Area Sectoring System 

 

Figure 4-4 - MTM AODM Area Sectoring System 
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Manual (HCM 2010) for signalised junctions and the Transport Research Laboratory (TRL) Kimber method for 
priority roundabouts. Further information on this junction modelling methodology can be found in Section 6.3. 

A set of initial highway link types were defined within the MTM to accommodate all different combinations of 
road categorisation in terms of setting (urban/suburban/rural), levels of development, road widths, number of 
lanes, and vehicle restrictions. Additional link types have also been defined for special cases of road within the 
highway network that are particularly important for the representat ion of traffic flows in and close to Medway 
(for example, the A2, and sections of the strategic road network with long-term roadworks). A corresponding 
Volume Delay Function (VDF) has been defined for each link type within the Detailed Model Area. 



https://roadtraffic.dft.gov.uk/downloads
https://roadtraffic.dft.gov.uk/downloads
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Figure 5-5- Journey Time Validation Routes in the Medway Transport Model 

TAG unit M3.1 suggests that journey time routes should neither be excessively long (greater than 15km) or too 
short (less than 3km) and that they should not take longer to travel than about 40 minutes (so as to fit 
comfortably within the modelled peak hour) . Details of each validation route are shown below in Table 5-2. 
Observed journey times are also all below 40 minutes and fit well within the modelled peak hour as required. 

© OpenStreetMap contributors  

https://www.openstreetmap.org/copyright
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6.3.7 Merges on the Strategic Road Network 

Merges on the Strategic Road Network, at locations such as grade-separated motorway junctions, are identified 
separately within the model but modelled as uncontrolled. From experience, other te chniques can result in 
unrealistic delays to merging traffic when modelling with VISUM. The slip roads themselves are however 
identified separately within the link type characteristics.  

6.3.8 Zone Connector Spigot Ends 

These are nodes with one arm where the zone centroid connectors attach to the highway network as described in 
Section 4.5.1. They are uncontrolled with no capacity restrictions applied. The node at the other end of the 
spigot should also be set to uncontrolled to avoid localised queueing of traffic entering and exiting zones.  

6.3.9 Flares 

Where there is a flare at a junction (signalised, priority, or roundabout) approach that is shorter than the defined 
inbound link, then this has been created as a flare within the VISUM junction geometry. Right-turn pockets at 
signalised and priority junctions have also been represented with use of a flare of length of 7m (assumed to be 
the approximate length of 1 Passenger Car Unit (PCU)). 

6.4 Network Coding of Dartford Crossing  

During the development of the KTM, it was necessary to consider how Dartford Crossing is represented in the 
base year, and subsequently in forecast years. Specific link types were adopted for the southbound direction and 
for each of the separate northbound tunnels at Dartford Crossing. A link type with 8,500 PCU/Hr capacity is 
coded for the southbound direction at Dartford. The maximum capacity for the northbound direction is 7,500 
PCU/hr. This is split between the western tunnel with 3,650 PCU/hr and eastern tunnel with 3,850 PCU/hr to 
reflect the narrower lanes and tighter turns in the western tunnel 2. 

In addition to the maximum throughput capacities dictated by these link types, the Dartford Traffi c Management 
Cell (TMC) is key to the representation of capacity at Dartford Crossing. The TMC is in operation at the entrance 
to the northbound tunnels at Dartford Crossing. It enables the operators to monitor vehicles and traffic 
conditions and intervene in order to ensure safe operation. There are generally three types of TMC intervention: 
Extractions, Escorts and Flow Metering. These are all explained in detail within the KTM LMVR. 

In the MTM, Dartford Crossing represents perimeter links which connect directly to external zones created in the 
cordoning process; therefore, the TMC signal red times, associated with extractions, escorts and flow metering 
applied in the KTM have been adopted for the MTM, which is also consistent with those included in Lower 
Thames Area Model (LTAM) to assess the Lower Thames Crossing (LTC). 

 

 
2 https://s3.eu -west-2.amazonaws.com/assets.highwaysengland.co.uk/Lower+Thames+Crossing/Consultation/Documents/LMVR+main+report.pdf   

https://s3.eu-west-2.amazonaws.com/assets.highwaysengland.co.uk/Lower+Thames+Crossing/Consultation/Documents/LMVR+main+report.pdf
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Origin Destination  

Name Modelled Zone  Name Modelled Zone  

Gravesham 010C 114000  Swale 007G 108032  

Medway 003D 110012  Maidstone 001D 109004  

Medway 024D 110101  Medway 002D 110008  

Medway 003C 110011  Medway 031B 110129  

Medway 007E 115004  Medway 030D 110127  

Medway 009D 110036  Medway 035C 110147  

Gravesham 010E 107050  Swale 008A 108034  

Medway 001C 115021  Medway 035A 110145  

Medway 014D 110058  Tonbridge and Malling 001B  106002  

Medway 009B 110034  Medway 035C 110147  

Medway 024C 110100  Medway 027B 110112  

Medway 006B 110022  Medway 025C 110104  

Tonbridge and Malling 001C 106003  Medway 030A 110124  

Medway 015D 115010  Medway 035D 110148  

Medway 035D 110148  Medway 015D 115010  

Medway 024A 110098  Medway 018F 110077  
 

  























Local Model Validation Report 
 

  

 
2.0 | 2.0 66  

Calibration Screenline  PM Total 
Vehicles Modelled  Difference % GEH 

South of Rochester (Northbound) 5,429  5,396 -33 -1% 0.4 

South of Rochester (Southbound) 6,901  6,788 -113  -2% 1.4 

Rochester Wainscott (Northbound) 3,845  3,467 -378  -10% 6.2 

Rochester Wainscott (Southbound) 4,008  3,897 -111  -3% 1.8 

East of Meresborough (Eastbound) 4,580  4,540 -40 -1% 0.6 

East of Meresborough (Westbound) 3,541  3,523 -18 -1% 0.3 

South of Snodland (Northbound)  8,390  8,046 -344  -4% 3.8 

South of Snodland (Southbound) 3,459  3,562 103  3% 1.7 
 

At calibration screenline level, the tables above predict flows that closely match with the observed counts in both 
the AM and PM peak. Whilst some screenlines fall outside the % difference criteria, in the AM Peak, 100% of 
screenlines have a GEH<4 and in the PM Peak, 89% of screenlines have a GEH<4. The total flow in and out of the 
border screenlines around the AODM (e.g South of Snodland, East of Meresborough and East of Higham) are all 
below 3.4 GEH, demonstrating a close match between the overall flow travelling into and out of the AODM.  

Validation relies on making similar comparisons to the screenlines made for calibration, but against independent 
counts, i.e. those not used in the model building and calibration process up to this point (not used in matrix 
estimation). The locations of counts used for validation, grouped into validation screenlines, were shown in 
Figure 5-1.  

The guidance against which the validation screenlines have been assessed is detailed in Section 3.1.2, 
specifically in highways assignment validation is defined as the percentage difference between modelled flows 
and counts at screenline level within the model. Comparisons at screenline level provide information on the 
quality of the trip  matrices. The criterion and acceptability guidelines are set out in Table 3-1. 

Table 8-15 to Table 8-18 on the following pages provide the modelled and observed screenline comparisons for 
cars and all vehicles combined for each time period for the validation screenlines. Red shows where the GEH 
value is greater than 10, amber shows where the GEH is between 5 and 10, and green shows where the value is 5 
or less. Tables providing the individual link flow comparisons comprising each validation screenline are also 
provided in Appendix E. 
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