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1 Introduction 

1.1 Background 

1.1.1 In 2009 Devon County Council (DCC) commissioned a study to compare the 
transport impacts of a selection of land use options for the allocation of 8,000 
dwellings to the Newton Abbot area by the Regional Spatial Strategy (RSS). 

1.1.2 The key objective of this study was to develop a tool which enabled a 
comparison of high level land use options which included the development of 
a 2008 base year traffic model.  The tool developed was proportionate to the 
level of comparison required for this stage of the planning process. 

1.1.3 Jacobs was commissioned by Devon County Council (DCC) in April 2012 to 
develop an updated morning peak hour highway traffic model for Newton 
Abbot with a base year 2011, following a Roadside Interview data collection 
exercise in 2011. 

1.1.4 This model provides a basis for assessing the highway impacts of proposed 
developments in the Newton Abbot and Kingsteignton area outlined in 
Teignbridge District Council’s Proposed Submission Local Plan 2013-2033. 

1.1.5 This report details the development of the 2011 base year traffic model 
undertaken as part of the study.  The model was developed using model 
development guidelines set out by the Department for Transport (DfT) in the 
Design Manual for Roads and Bridges (DMRB) and Transport Analysis 
Guidance (WebTAG). 

 

1.2 Report Purpose and Structure 

1.2.1 The purpose of this report is to summarise the work carried out by Jacobs in 
the development of the 2011 base year model and to demonstrate that it is a 
fair and accurate representation of existing morning peak traffic conditions in 
the Newton Abbot and Kingsteignton area, making it suitable for the 
evaluation of road network and land use options in current and future year 
scenarios. 

1.2.2 This report is structured as follows: 

• Section 2 – provides an overview of the model 

• Section 3 – provides a summary of the data used for model 
development and model validation 

• Section 4 – provides details of the development of the model network 

• Section 5 – provides details of the development of the assignment 
matrices 

• Section 6 – provides details of the traffic assignment and model 
convergence 

• Section 7 – provides details of the model calibration process and 
results 

• Section 8 – provides details of the model validation process 

• Section 9 – provides a summary and conclusion 
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2 Model Overview 

2.1 Introduction 

2.1.1 This Section provides an overview of the 2011 base year Newton Abbot 
Strategic Model. 

 

2.2 Model Scale and Study Area 

2.2.1 The model includes all major roads leading into the area including A38, 
A380, A381, A382 and A383.  The model has been calibrated along key 
routes through the area using traffic counts at junctions and along links. 

2.2.2 The wider model study area is shown in Figure 2-A and the detailed model 
study area is shown in Figure 2-B. 

2.2.3 The detailed study area covers all of Newton Abbot, Kingsteignton and 
Kingskerswell, including the Drumbridges roundabout on the A38.  The wider 
study area includes the detailed study area and extends to Exeter, Plymouth 
and Torbay. 

2.2.4 The model zone system is largely based on the 2008 model zone system, 
with some refinements where more detail was needed.  The model zoning 
system is shown in Appendix A. 

  

 

Figure 2-A – Location of Model Study Area 

N 

Contains Ordnance Survey data © Crown copyright and database right 2012 

MODEL STUDY AREA 
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Figure 2-B – Detailed Model Area 

 

2.3 Form of Model and Modelled Years and Time Periods 

2.3.1 The traffic modelling software SATURN was used for the Newton Abbot 
Highway traffic model and the associated software PT-SATURN was used 
for the public transport model.  This was considered to be an appropriate 
platform as SATURN offers good representation of the impacts of congestion 
on route choice through the network. 

2.3.2 The model has been developed using the latest version of SATURN 
available at the time of model development (v11.1.09 released April 2012).  
The version of PT-SATURN used was last updated in 2005. 

2.3.3 A public transport model has been developed so that mode choice may be 
accounted for in the forecast modelling.  For this study, the public transport 
model has not been used to model public transport improvements – only 
existing and planned services. 

2.3.4 The base model has been created to represent the weekday AM peak hour 
only, derived from traffic counts as 08:00-09:00.  A proportionate, single time 
period model has been developed for the strategic Local Plan requirements.  
To model further time periods would greatly increase cost and time.  The AM 
peak was chosen as the associated forecast model will be used to model 
future development which is primarily residential and B1 (Office) and B2 
(Industrial Estate) employment development.  It is expected that a PM peak 
model will be developed in the future when economic analysis of schemes 
may be required. 

2.3.5 The base model has been developed to represent traffic demands and 
conditions on a typical weekday for a neutral month in 2011.  The effects of 

Contains Ordnance Survey data © Crown copyright and database right 2012 

DETAILED STUDY AREA 
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seasonal traffic flows in the area would be considered during scheme testing 
in future year scenarios. 

2.4 Modelled Modes and Demand Segments 

2.4.1 The highway traffic model incorporates private car, Light Goods Vehicle 
(LGV) and Heavy Goods Vehicle (HGV) modes.  Coaches are included in the 
HGV mode and are not modelled as fixed routes. 

2.4.2 The public transport model includes bus, rail and cycle (modelled as a PT 
mode in order to assess the lengths of journeys). 

2.4.3 The segmentation of the assignment matrices in the highway model by 
journey purpose inherited from the previous 2008 model was considered 
appropriate and is as follows: 

• User Class 1 – Car Commute (travel between home and normal place 
of work) 

• User Class 2 – Car Employer’s Business (journeys made on behalf of 
an employer e.g. client meetings) 

• User Class 3 – Car Other (other journeys e.g. to shops, leisure 
centre, education or personal business) 

• User Class 4 – LGV 

• User Class 5 – HGV 

2.4.4 The public transport matrix consists of four user classes: 

• Car Available – Commute 

• Car Available – Other  

• Non Car Available – Commute 

• Non Car Available – Other 

2.4.5 These user classes were adopted to enable compatibility with a demand 
model which considers mode choice between the car and public transport.  
PT-SATURN considers all public transport users together and allocates trips 
to the sub modes of bus, rail and cycle during the assignment process. 
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3 Data Used in Model Development 

3.1 Introduction 

3.1.1 A large amount of data relating to travel in the Newton Abbot area has been 
used for the construction of this model.  This chapter provides a description 
of the data used.  An overview of how people are travelling in and around 
Newton Abbot and how this has changed in recent years is contained in the 
“Baseline Traffic Evidence Report” Ref B2300047/BTE/01. 

 

3.2 Roadside Interviews 

3.2.1 Data from a total of 14 Roadside Interviews (RSI) was used for the 
development of the 2011 Newton Abbot model.  These were carried out over 
a 13 year period (although the majority are within the last 7 years) for a 
variety of purposes and projects. 

3.2.2 Eight of the RSIs used were conducted in and around Newton Abbot during 
2004/2005 for the development of a traffic model as part of the South Devon 
Link Road (SDLR) Major Scheme Bid.  Two RSIs were conducted on 
strategic routes into Newton Abbot in 2011 to fill gaps in existing data and 
better understand traffic movements to the west of Newton Abbot.  One RSI 
used was conducted in Totnes to better understand traffic movements 
through the town.  Three RSIs used were conducted in Exeter to observe 
movements into the city and have previously been used in the development 
of models for the East of Exeter Major Scheme Bid. 

3.2.3 Appendix C shows the locations of all RSIs used.  Table 3-A shows the list of 
RSI sites and the dates the surveys were conducted. 

No RSI Direction Date 

1 St Marychurch Road Northbound 13/06/2005 

2 A380 Torquay Road Southbound 15/06/2005 

3 Kingskerswell Road Southbound 16/06/2005 

4 Abbrooks Quarry Southbound 28/06/2004 

5 Ware Cross Eastbound 28/06/2004 

6 Lindridge Road Southbound 29/06/2004 

7 West Golds Southbound 29/06/2004 

8 Racecourse Southbound 30/06/2004 

9 A382 Northbound 05/07/2011 

10 A383 Westbound 16/06/2011 

11 Totnes Eastbound 12/03/2008 

12 Alphington Cross Northbound 22/06/2004 

13 Peamore Northbound 21/06/2004 

14 J30 NB Off slip Northbound 12/03/1998 

Table 3-A – RSI Site List 

3.2.4 The origin and destination information from these surveys, combined with the 
trip purposes, provided the basis for the private vehicle matrices for the 2011 
Newton Abbot model. 
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3.2.5 DMRB and WebTAG guidance suggest that RSI data should not be used if it 
is older than 6 years.  This would apply to the eight RSIs conducted in or 
before 2004.  Three of these are in Exeter and only a subset of the RSI 
records are used for the matrix development.  The remaining five have been 
used in the model development as the count data suggests that travel 
patterns have not changed significantly over this period; the model has been 
calibrated to 2011 count data; and more recent RSI data on principal roads in 
the study area (A382, A383, A380) has been used.  More detail on how the 
RSIs have been used in the model development is given in Section 5. 

3.2.6 Each individual RSI was conducted over a 12-hour period between 07:00 
and 19:00 and collected information on the following: 

• Time of interview – hours and minutes 

• Vehicle type – Car, LGV, HGV, Motorcycle or Other 

• Occupancy – Number of adults and at certain surveys number of 
children 

• Journey origin – street name or town or at certain surveys postcode 

• Origin purpose – Home, work, employer’s business, education, 
shopping, personal business, social/recreation/leisure, tourist, other 

• Journey destination – street name or town or at certain surveys 
postcode 

• Destination purpose – Home, work, employer’s business, education, 
shopping, personal business, social/recreation/leisure, tourist, other 

3.2.7 A detailed description of the data collection, cleaning and analysis of the 
2011 RSIs (sites 9 and 10) is documented in the report “Newton Abbot 
Modelling – 2011 RSI Analysis”, Ref B2300047/RSIA/02, January 2012 
(included in Appendix M).  All other RSIs have been used for other projects 
and therefore did not undergo such detailed cleaning or analysis.  Instead 
high level error checking was performed to make sure no illogical journeys 
were carried forward into the matrix building process. 

3.2.8 Table 3-B shows the number of interviews carried out at each site, the 
number of vehicles counted at each site and the resulting sample for the 
traditional AM peak hour and for the whole survey. 

3.2.9 The average sample rate over all the Newton Abbot RSIs (sites 1 to 10) is 
22% for both 08:00-09:00 and 07:00-19:00.  This sample rate provides a 
good level of confidence that the data is a fair representation of the travel 
patterns at these locations. 
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  08:00-09:00 07:00-19:00 

No RSI 
Interviews 

Count 
(veh) 

Sample 
Rate 

Interviews 
Count 
(veh) 

Sample 
Rate 

1 St Marychurch Road 94 512 18% 925 4023 23% 

2 A380 Torquay Road 164 1004 16% 1785 10450 17% 

3 Kingskerswell Road 71 171 42% 713 2881 25% 

4 Abbrooks Quarry 55 386 14% 729 3379 22% 

5 Ware Cross 129 316 41% 1176 4332 27% 

6 Lindridge Lane 83 380 22% 694 2872 24% 

7 West Golds 53 238 22% 604 2356 26% 

8 Racecourse 105 707 15% 1724 10377 17% 

9 A382 180 856 21% 1834 8206 22% 

10 A383 163 525 31% 1572 3893 40% 

11 Totnes 122 972 13% 1431 9786 15% 

12 Alphington Cross 167 1031 16% 881 5054 17% 

13 Peamore 200 367 54% 1306 4008 33% 

14 J30 NB Off slip 324 1359 24% 1460 5335 27% 

Table 3-B – RSI Sample Rates 

 

Mapping Origins and Destinations 

3.2.10 Each origin and destination location was assigned coordinates so that the 
RSI data could be easily mapped onto the model zoning system during the 
matrix building process. 

3.2.11 Origins and destinations from sites 1 to 8 were at street name level in 
Newton Abbot, Kingsteignton and Kingskerswell.  Sites 1 to 3 were also at 
street name level for Torbay.  These records were assigned the coordinates 
of the centre of the street using the OS Locator database (November 2010).  
All other locations were at town/city name level, which were assigned 
coordinates using the OS 1:50 000 Scale Gazetteer (2010). 

3.2.12 Data from sites 9 and 10 contained a large proportion (around 75%) of 
records which specified a postcode as their origin and/or destination location.  
These were assigned the coordinates of the centre of the postcode area 
using the OS Code-Point® Open database.  All other locations were either 
street names or town names and followed the same process as sites 1 to 8. 

3.2.13 Sites 11 to 14 were not in the Newton Abbot area and therefore were not at 
street name level in the detailed study area.  This data was assigned 
coordinates at the town name level and locations in the detailed study area 
were considered further during the matrix building process. 

 

Reversal of RSI records 

3.2.14 As each RSI only interviews traffic travelling in one direction, the records 
must be reversed to represent the non-interview direction.  Assumptions 
were therefore made about return journeys which resulted in a synthesised 
matrix representing the non-interview direction of travel. 

3.2.15 The origins and destinations of interview direction records were swapped to 
represent the non-interview direction trips.  The trip purpose remained the 
same but the time of the trip was changed.  The following assumptions were 
applied to determine the non-interview trip time: 
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• Trips in user classes 1 (commute), 2 (employer’s business) and 4 
(LGV) were reversed around 13:00 i.e. a trip made at 09:00 in the 
RSI direction was assumed to occur in the opposite direction at 
17:00. 

• Trips in user class 5 (HGV) were also reversed around 13:00, 
however at some sites there was a very low sample rate of HGVs 
which resulted in no reversed HGV records in the AM (07:00-10:00).  
In this situation reversed HGV records from the Interpeak (10:00-
16:00) were used. 

• User class 3 (“other”) trips which had education as a trip purpose 
were reversed 15 minutes earlier if education was the origin purpose 
and 15 minutes later if education was the destination purpose. 

• User class 3 trips which had home as a trip purpose were reversed 2 
hours earlier if home was the destination purpose and 2 hours later if 
home was the origin purpose. 

• All other user class 3 trips were reversed at random two hours before 
or after the time of observation in the RSI direction 

 

Expansion Factors 

3.2.16 As the RSI represents a sample of the traffic travelling along each road, 
expansion factors were calculated in order to scale the RSI to represent the 
total traffic.  These were calculated for the following vehicle classes: 

• Motorcycle, Car and LGV 

• HGV and Other 

3.2.17 In order to make use of as much data as possible and minimise expansion 
factors an enhanced sample method was used.  This consists of using RSI 
records from the 3 hour period 07:00-10:00 to represent the peak hour 
08:00-09:00 in the model.  The data from three hours was scaled to match 
the peak hour traffic count. 

3.2.18 As the base model is to represent the year 2011, expansion factors applied 
to the RSI records were calculated from a 2011 traffic count past the RSI 
location. 

3.2.19 The resulting expansion factors to be applied to the three hours of data are 
shown in Table 3-C. 
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Interview Direction Non-Interview Direction No RSI 
MCL/CAR LGV HGV MCL/CAR LGV HGV 

1* St Marychurch Road 1.97 2.09 - 2.70 2.15 13.89 

2 A380 Torquay Road 2.41 1.57 1.26 3.25 2.22 2.49 

3* Kingskerswell Road 1.17 1.10 2.05 1.89 2.35 6.68 

4*
+ 

Abbrooks Quarry 1.17 0.76 6.00 1.56 1.22 6.00 

5 Ware Cross 2.11 1.40 5.00 2.17 3.13 4.70 

6
# 

Lindridge Road 2.77 2.21 12.00 4.48 5.80 13.00 

7 West Golds 2.06 1.46 - 2.44 2.73 8.73 

8 Racecourse 1.96 1.15 8.05 2.08 1.56 9.78 

9
#
 A382 1.96 1.51 2.22 1.82 1.76 3.75 

10
#
 A383 1.37 0.74 1.55 1.23 1.43 1.64 

11* Totnes 2.70 2.30 19.04 2.46 2.98 17.76 

12 Alphington Cross 0.85 1.19 0.94 2.63 3.98 4.76 

13
#
 Peamore 3.08 4.15 7.93 1.90 1.93 7.95 

14
#
 J30 NB Off slip 2.07 1.74 3.88 2.31 1.41 1.80 

* = no classified count available so used DMRB average values for all roads including 
minor roads (part 4 table 8/1) of 11.4% LGV, 5.9% HGV. 

#
 = count available did not separate Cars from LGV so DMRB 11.4% LGV value was 

used 

+
 = only 1 HGV interview so expansion factor capped at 6. 

Table 3-C –RSI Expansion Factors 

 

3.2.20 Car and LGV expansion factors were all less than 6, with an average of 2.17 
which is reasonable.  HGV expansion factors were higher with a maximum of 
19 and an average 6.88.  The maximum is from the Totnes RSI however with 
the maximum in the Newton Abbot area being 14, which is acceptable for 
this study. 

3.3 School Data 

3.3.1 Data from the 2009 school travel plan surveys (provided by DCC) was used 
for all schools which participated in Newton Abbot and Kingsteignton.  A list 
of these is shown in Table 3-D and locations are shown on a map in 
Appendix D. 

3.3.2 The data included the home postcode of each student, which school they 
attended and their mode of travel from the following: 

• Bus 

• Car 

• Car Share 

• Cycle 

• Train 

• Taxi 

• Walk 
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Number 
School 

Number of Students in 
Survey 

1 
All Saints Church of England Primary School 
(Marsh) 

108 

2 Bearnes Voluntary Primary School 46 

3 Bradley Barton Primary School & Nursery Unit 287 

4 Canada Hill Community Primary School 315 

5 Coombeshead College 1358 

6 Decoy Primary School 458 

7 Haytor View Community Primary School 192 

8 
Highweek Community Primary & nursery 
School 

317 

9 Newton Abbot College 1090 

10 Rydon Primary School 457 

11 
St Josephs Catholic Primary School Newton 
Abbot 

135 

12 
St Michaels Church of England Primary School 
Kingsteignton 

443 

13 Teign School 1386 

14 Wolborough Church of England Primary School 236 

Table 3-D – Schools Used 

 

3.4 Employment Data 

3.4.1 Employment data was provided by DCC with information regarding all 
registered companies in the detailed study area.  The data comprised of 
company name, address and number of employees. 

 

3.5 Housing Data 

3.5.1 Data was provided by DCC of the number of dwellings in each postcode 
within the detailed study area. 

 

3.6 Journey to Work Data – 2001 Census 

3.6.1 2001 Travel to Work Census data for the whole country was used to fill gaps 
in the wider study area for movements not represented by RSI data.  
Although these journeys are unlikely to pass through the detailed study area 
they ensure the highway network is reasonably represented to achieve more 
realistic journey times and route choice. 

3.6.2 This data was also used as the basis for the Public Transport matrix. 

3.6.3 The data was available at output area level which is the highest level of 
detail.  This enabled simple mapping onto the model zoning system. 

 

3.7 Traffic Counts 

3.7.1 Extensive count data collected between 2004 and 2012 was used during 
model development.  This consisted of Manual Classified Counts (MCC), 
Automatic Traffic Counts (ATC) and Urban Traffic Control (UTC) counts 
obtained from DCC systems, ATC data from the Highways Agency TRADS 



 
 

 

NA_LMVR_V8_FINAL.doc 11 

system and a MCC carried out for the purposes of this study.  A list of the 
count sites used is in Table 3-E and a Map of the count locations is shown in 
Appendix E. 

 

Count No Count Location Year Link/Turn Source 

1 A38 Ashburton 2011 Link TRADS 

2 A38 Chudleigh 2011 Link TRADS 

3 A38 Cold East 2011 Link TRADS 

4 A38 Kennford 2011 Link TRADS 

5 A38 Totnes 2011 Link TRADS 

6 A380 Ideford 2011 Link ATC 

7 Ware Barton 2004 Turn MCC 

8 B3183 Clay Lane 2006 Link MCC 

9 Balls Corner 2006 Turn MCC 

10 A383 Bickington 2011 Link ATC 

11 Bradley Lane 2011 Link UTC 

12 Drumbridges 2008 Turn MCC 

13 East Street 2011 Link ATC 

14 Exeter Road 2011 Link MCC 

15 
Exeter Road/Jetty Marsh 
(Churchill’s Roundabout) 

2009 Turn MCC 

16 Exeter Road/Strap Lane 2006 Turn MCC 

17 Gestridge Road 2011 Link ATC 

18 Gestridge Road/Broadway 2010 Turn MCC 

19 Halcyon Road 2011 Link UTC 

20 Halcyon Road, Highweek Street 2010 Turn MCC 

21 Highweek Street 2011 Link ATC 

22 Jetty Marsh 2011 Link ATC 

23 A380 Kingskerswell 2011 Link ATC 

24 Kerswell Gardens 2010 Link ATC 

25 Kingskerswell Road 2005 Link ATC 

26 Newton Road 2011 Link ATC 

27 Old Exeter Road 2012 Link MCC 

28 Penn Inn 2005 Turn MCC 

29 Riviera Way, Scotts Bridge 2011 Link ATC 

30 St Marychurch Road 2006 Link ATC 

31 Station Road 2011 Link ATC 

32 A382 Stover 2011 Link ATC 

33 Tesco Roundabout 2009 Turn MCC 

34 The Avenue 2011 Link ATC 

35 Torquay Road 2011 Link UTC 

36 Wolborough Street 2010 Link MCC 

37 Vicarage Hill 2011 Link ATC 

38 Shaldon Road 2006 Link ATC 

39 Ley Lane 2011 Link ATC 

40 Longford Lane, Fairwaters 2009 Link ATC 

41 Longford Lane, Warecroft Road 2009 Link ATC 

42 Ringslade Road 2006 Link ATC 

43 Rydon Road 2008 Link ATC 
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Count No Count Location Year Link/Turn Source 

44 A381 Ipplepen 2011 Link ATC 

45 
Ashburton Road/Exeter Road 
(Dyrons Roundabout) 

2009 Turn MCC 

46 Colley Lane 2011 Link ATC 

47 Ashburton Road 2008 Link ATC 

48 Chudleigh Road 2009 Link ATC 

49 Coach Road 2009 Link ATC 

Table 3-E – Traffic Count Sites 

 
3.7.2 This data was used for model calibration and validation which is discussed in 

more detail in Section 7.  Where available, data was chosen for the month of 
June.  For counts not undertaken in 2011, the available data was factored to 
represent 2011 values by applying a ratio calculated from the nearest 
comparable ATC site.  Where a comparable site was not identified, an 
average scaling factor was applied calculated from a number of sites in 
Newton Abbot. 

 

3.8 ANPR Journey Time Data 

3.8.1 Automatic Numberplate Recognition data was available from DCC providing 
information on journey times on key routes in Newton Abbot.  Data was 
extracted for term-time weekdays in the period January to October 2011 (all 
available 2011 data) between 08:00-09:00. 

3.8.2 Journey time routes used during model development are shown on a map in 
Appendix I and key statistics are shown in Table 3-F. 

 

Name Direction 
Length 

(m) 
Time 

(s) 
Speed 
(kph) 

Observations 

A380 Kerswell Gardens to Penn 
Inn 

NB 4511 591 27 59624 

A380 Kerswell Gardens to Penn 
Inn 

SB 4511 637 25 52667 

Jetty Marsh EB 1157 123 34 15637 

Jetty Marsh WB 1127 97 42 19757 

Greenhill Way  WB 1510 136 40 30524 

Greenhill Way  EB 1571 130 44 22458 

Newton Road  SB 916 102 32 64392 

Newton Road  NB 924 79 42 40766 

Exeter Rd to Totnes Rd NB 2475 369 24 9602 

Exeter Rd to Totnes Rd SB 2500 441 20 4527 

A380 Sandygate to Penn Inn SB 4251 204 75 56916 

The Avenue to Penn Inn EB 1358 195 25 25507 

Table 3-F – ANPR Route Statistics 

 

3.9 Public Transport Surveys 

3.9.1 Bus and Rail interview survey data conducted for the SDLR project was used 
to identify proportions for the four public transport user classes. 
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3.9.2 Bus patronage survey data collected in Newton Abbot for the 2008 model 
development and rail patronage data collected between Newton Abbot and 
Exeter for the Exeter Multi Modal Model study was also used during model 
development. 

3.9.3 The bus patronage surveys involved surveyors standing at the roadside and 
estimating the number of passengers on each bus that went past, noting the 
service number and direction of travel.  The surveys were conducted on 
Tuesday 30th June and Wednesday 1st July 2009.  Survey locations of the 
Newton Abbot Bus surveys are shown in Figure 3-A. 

 

 

Figure 3-A – Bus Patronage Survey Locations 

 
3.9.4 Rail patronage data was collected in 2008 for rail services between Newton 

Abbot and Exeter.  For each surveyed train, the number of carriages was 
counted and the number of passengers in one carriage, which was used to 
estimate the total number of passengers on that train. 

 

3.10 National Rail Travel Survey Data 

3.10.1 Rail data from the National Rail Travel Survey (NRTS) was provided by 
DCC.  This contains origin and destination data of people boarding and 
alighting at rail stations across the country.  The data provided was collected 
between 2000 and 2005 for the south west region.  Information collected 
includes: survey station, date of survey, origin station, destination station, 
origin post code district, destination post code district, train departure time, 
train arrival time, journey distance and expansion factor. 

N 

Contains Ordnance Survey data © Crown copyright and database right 2012 
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3.11 Cycle Counters 

3.11.1 There are eight cycle counters across Newton Abbot as shown in Figure 
3-B.  Data has been collected for these for 2009 for the Baseline Traffic 
Evidence Report.  Two sites (Jetty Marsh Road and Marsh Road) were used 
in the model development. 

 

 

Figure 3-B – Cycle Counter Locations 

 

N 

Contains Ordnance Survey data © Crown copyright and database right 2012 
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4 Model Network Development 

4.1 Introduction 

4.1.1 The model network was inherited from the previous 2008 base model with 
amendments made as necessary to the zoning system and network 
definition. 

 

4.2 Zoning System Definition 

4.2.1 The model zone system is largely based on the 2008 model zone system, 
with some refinements where more detail was needed.  In particular more 
detail was included in Torbay. 

4.2.2 The full model zoning system is shown in Appendix A. 

 

4.3 Highway Network 

4.3.1 The model network was inherited from the 2008 model with refinements 
made where necessary, resulting from local knowledge, close inspection of 
the network using Google Street View1 and site visits.  The model network is 
shown in Appendix B. 

4.3.2 The network in the detailed study area was coded as a SATURN “simulation” 
network with the rest of the network as SATURN “buffer” links. 

4.3.3 Saturation flows for the junctions were coded based on standardised turning 
capacities as shown in Table 4-A. 

 

Junction 
Type 

Standard of 
Approach Link 

Turning 
Movement 

Saturation Flow  

(pcu/hr/lane) 
Marker 

Left 1500  

Straight 1800  Major 

Right 1200 X – opposed 

Left 800 G – give-way 

Straight 700 G – give-way 

Priority 

Minor 

Right 700 G – give-way 

Signals All All 1800  

Small 
Roundabout 

All All 800  

Large 
Roundabout 

All All 1200  

Table 4-A – Saturation Flows Used in the Model 

 
4.3.4 As part of the model calibration process junction turning saturation flows 

were reviewed and adjusted where required, particularly at existing pinch 
points, to better represent on-site conditions and junction operations. 

                                                
1
 http://maps.google.co.uk/intl/en/help/maps/streetview/ 
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4.3.5 The global GAP parameters, which represent the minimum gap accepted by 
a vehicle which gives way at priority junctions or traffic signals (GAP), at 
merges (GAPM) and at roundabouts (GAPR), were set to 4, 3 and 3.5 
seconds respectively.  The SATURN default values are 5, 3 and 4 seconds.  
The user manual suggests that these are historical values rather than 
recommended, and that they are likely to be on the high side.  During model 
calibration these values were altered, assuming 2 seconds as a safe 
following distance. 

4.3.6 In accordance with WebTAG guidelines, speed-flow curves were not defined 
for links within the urban network as these links are generally short and the 
constraints to traffic flow occur at junctions rather than mid-link.  Speed flow 
curves were included on the A380 and A38.  The SATURN flow/delay 
relationships were based on an approximation of the linear components of 
the DMRB speed/flow relationships using the methodology described in 
section 15.9.3 of the SATURN user manual. 

4.3.7 Signal timings for all modelled signalised junctions were obtained from DCC. 

4.3.8 GIS mapping data was used to determine coordinates for all junctions and 
the alignment of roads.  The link lengths were then automatically calculated 
from this information by SATURN and subsequently checked 

 

4.4 Demand Segmentation and Generalised Cost 

4.4.1 The demand segmentation was based on journey purpose and vehicle type 
as described previously in Section 2.4.  The demand segments and the 
Passenger Car Unit (PCU) factors applied in the model are shown in Table 
4-B. 

 

Demand Segment 
Vehicle 
Class 

PCU Factor 

Commute Car 1.0 

Employer’s Business Car 1.0 

Other Car 1.0 

LGV LGV 1.0 

HGV HGV 2.25 

Table 4-B – Demand Segmentation 

 
4.4.2 The PCU factor for HGVs was adopted from other similar studies, which is 

based on guidance material in DMRB Volume 6 Section 2 and WebTAG Unit 
3.9.5, which recommend values of between 1.9 and 2.9. 

4.4.3 SATURN considers route costs as a “generalised cost” which is a 
combination of time, distance and monetary charges e.g. tolls.  The formula 
used is as follows: 

C = PPM*T + PPK*D + M 
Where: 

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

 

4.4.4 The value of M was set to 0 as there are no fixed tolls in the Newton Abbot 
base model network. 

4.4.5 Values for the PPM and PPK parameters were derived from Unit 3.5.6 of 
WebTAG (draft, May 2012) and are shown in Table 4-C (in 2010 prices).  
The PPK values are based on an average network speed of 40 kph. 

 

Demand Segment PPM PPK 

Commute 12.36 11.89 

Employer’s Business 55.54 15.06 

Other 15.87 11.89 

LGV 21.82 17.24 

HGV 18.18 46.33 

Table 4-C – Assignment Generalised Cost Parameters 

 

4.5 Public Transport Network 

4.5.1 The base public transport network was automatically derived from the final 
base highway SATURN network by PT-SATURN.  PT-SATURN extracts 
data from the SATURN model including congested travel times, distances 
and bus routes.  The bus routes in the base highway network were inherited 
from the 2008 model.  Extra walking links were added to the network to 
connect zones to all likely public transport routes.  Rail routes were added as 
a segregated set of links. 

4.5.2 A notional cycle network was included in the public transport model.  This 
consists of segregated links which other vehicles could not access with a 
frequency of one “opportunity to cycle” per minute (maximum allowed by PT-
SATURN) and a constant speed of 15kph.  Cycle has been included as a 
public transport mode to ensure the base model is in line with the forecast 
model, which will include a representation of improvements and extensions 
to the cycle network in Newton Abbot and Kingsteignton. 

4.5.3 Table 4-D shows the parameter values used in the base public transport 
model.  Where indicated, parameters for bus and rail were taken from 
minimum values in WebTAG 3.10.2 (April 2011).  The fixed fare and fare per 
unit distance parameters represent ticket fares.  These parameters were 
estimated using locally observed ticket prices and converted into minutes 
using values of time as calculated for commute and other highway user 
classes.  Cycle parameter values were created to represent the differences 
between cycle and other modes. 
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Value 
Parameter Type 

Bus Rail Cycle 
Source 

Value of walk 
time 

Factor 1.5 1.5 25 WebTAG 

Value of wait 
time 

Factor 1.5 1.5 1.0 WebTAG 

Value of in 
vehicle time 

Factor 1.0 1.0 1.5 - 

Fixed fare Time penalty (mins) 4.64 20.28 0.0 Fare data 

Fare per unit 
distance 

Conversion for 
distance (mins/km) 

2.17 0.48 0.0 Fare data 

Penalty for 
transfer 

Time penalty (mins) 5.0 5.0 5.0 WebTAG 

Table 4-D – Public Transport Parameters 

 
4.5.4 All walk links to cycle routes were set at a fixed distance of 100m and a time 

of 24 seconds which, when combined with a value of walk time factor of 25 
for the cycle mode, equates to 10 minutes (to represent the inconvenience of 
preparing to ride and securing the bicycle).  The value of in vehicle time for 
cycle is higher than bus and rail based on the assumption that a 30 minute 
bus/train journey would be about as tolerable as a 20 minute cycle ride (i.e. 
30 minutes on a bus/train would not be perceived the same as 30 minutes on 
a bicycle). 
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5 Assignment Matrix Development 

5.1 Introduction 

5.1.1 The model consists of a SATURN highway network with a fixed highway 
assignment matrix calibrated to 2011 traffic counts for the AM peak hour, and 
a PT-SATURN public transport network with fixed public transport 
assignment matrix. 

5.1.2 The matrices were developed using the data discussed in Section 3.  This 
section details the highway and public transport matrix development 
methodology. 

 

5.2 Highway Matrix Development Methodology 

Step 1. RSI sites 1 to 10 

5.2.1 The first stage of the matrix development was to create a matrix from RSI 
data.  All RSI data was mapped onto the model zoning system from the 
coordinates allocated to each origin and destination.  In some cases where 
road names were used, a road would span more than one model zone.  In 
this situation the zones covering the road were given a weighting depending 
on the proportion of the road in each zone, and then a zone was chosen 
using this weighting and a random number. 

5.2.2 In some cases the trip purpose was also taken into consideration to correctly 
map to zones.  For example if a trip origin was “Heathfield”, the zone was 
chosen based on whether the journey purpose was “home” or “work”. 

5.2.3 Using the expansion factors mentioned previously in Table 3-C, a matrix of 
AM movements was generated for the interview and non-interview directions 
for each RSI.  These matrices excluded education trips as school data was 
added into the trip matrices separately. 

5.2.4 The RSIs were then combined to produce a single trip matrix.  The RSIs 
were grouped together, considering the interview direction and non-interview 
direction separately, with other sites where the probability of the same 
journey being observed twice was negligibly small.  These groups are shown 
in Appendix C.  The RSIs in each group were then added together separately 
for each screenline direction resulting in 8 matrices.  Site 3 (Kingskerswell 
Road) was effectively grouped with itself by adding both directions together. 

5.2.5 A single matrix was then created by combining these grouped matrices.  The 
matrices were combined by taking the maximum cell value (zone to zone) 
over all RSI groups to reduce the impact of double counting. 

 

Step 2. Totnes RSI site 

5.2.6 The RSI sites 1 to 10 did not cover all roads accessing Newton Abbot.  One 
key link which was unobserved was Totnes Road (A381).  The Totnes RSI 
site was used to fill in data for this link. 

5.2.7 The RSI data was not detailed in Newton Abbot so trips between any zone 
and Newton Abbot needed to be disaggregated.  Trips were distributed 
across all Newton Abbot zones based on overall trip distribution from all 
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zones to Newton Abbot zones from step 1 of the matrix building process, at 
user class level.  Trips between all other zones were unchanged. 

5.2.8 A matrix of trips to and from zones along the A381 corridor between Totnes 
and Newton Abbot (inclusive) was then added to the step 1 matrix using the 
same double counting rule of taking the maximum value. 

 

Step 3. Exeter RSI sites 

5.2.9 Another key unobserved movement from RSIs 1 to 10 was traffic between 
Newton Abbot and Exeter travelling through Penn Inn from the east or west.  
The Exeter RSI sites were used to fill in this gap. 

5.2.10 Firstly the Exeter RSIs were added together.  The locations of the RSIs 
suggest that double counting should be negligible. 

5.2.11 The number of trips from Newton Abbot to Exeter already observed in 
Newton Abbot RSIs 1 to 10 was deducted from the total observed at Exeter.  
This left the total number of trips expected to be travelling through Penn Inn.  
Also removed were observed trips at the St Marychurch Road RSI which had 
an origin/destination as a zone in Newton Abbot (namely the Milber area). 

5.2.12 Turning counts at Penn Inn and Ware Barton were used to approximate how 
many trips from the two turning movements at Penn Inn would be likely to 
continue to Exeter, the rest of the country, or Teignmouth Road corridor (east 
of Ware Barton). 

5.2.13 The trips to/from Newton Abbot were then distributed using resulting 
distributions from step 1 matrix but constrained to zones which were likely to 
access Exeter via Penn Inn.  These were determined by analysing the 
Newton Abbot RSI data and excluding zones which had a high proportion of 
trips accessing Exeter through other routes. 

5.2.14 The trips to/from the Teignmouth Road corridor were distributed across the 
zones in this corridor using the step 1 matrix. 

5.2.15 The resulting matrix was again added to the step 2 matrix by taking the 
maximum cell values. 

 

Step 4. Torbay zones 

5.2.16 The zoning system in Torbay is more detailed than the RSI data allows from 
sites other than 1 (St Marychurch Road), 2 (A380 Torquay Road), 3 
(Kingskerswell Road) and 11 (Totnes).  As the RSIs at sites 1 to 3 form a 
good screenline for traffic travelling between Torbay and the detailed study 
area, the data in the matrix from step 3 was replaced for origins/destinations 
in Torbay.  The group 1 matrices plus RSIs 3 and 11 were combined by 
taking the maximum cell value which formed the replacement trips. 

 

Step 5. School Data 

5.2.17 School travel plan data was obtained for 14 schools in the Newton Abbot, 
Kingsteignton and Kingskerswell area.  Postcodes were mapped onto the 
model zoning system. 

5.2.18 For the highway matrix, data was extracted for travel modes car, car share 
and taxi.  All modes were given a weighting of 1 as more information would 
be needed to accurately take account of double counting from car sharing.  
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Instead, RSI sites 1 to 10 were analysed selecting records with a destination 
purpose of “education” and a child occupancy of 1 or more.  From this an 
average child occupancy factor was calculated of 1.42.  This covers a 
reduction in trips to represent car sharing. 

5.2.19 If the travel mode was “car” then a return trip was assumed from the school 
to home. 

5.2.20 The resulting matrix was then added to the step 4 matrix.  It was added 
directly as the education trips were not included in the RSI matrices. 

 

Step 6. Normalising 

5.2.21 As the RSI data had been altered and school data added, the total trips 
representing each RSI was unlikely to coincide with the expansion factors 
applied in step 1.  To account for this and for any further double counting 
effects the matrix was normalised. 

5.2.22 Trips representing RSIs 1 to 10 were extracted from the step 5 matrix by 
comparing it with the original RSI matrices at cell level.  School trips were 
included by assigning the matrix onto the network and taking a select link 
analysis at each RSI location to identify additional cells not included in the 
RSI.  These matrices were then factored to match the count at each RSI site.  
The matrices were combined again following the process set out in step 1.  
This normalising process was applied for two iterations. 

 

Step 7. A381 Corridor 

5.2.23 As identified in Step 2, the A381 in and out of Newton Abbot was not fully 
observed from RSI data.  After including the Totnes RSI this was improved 
but gaps still remained for trips along this corridor which did not pass the 
Totnes RSI site.  Census data was used to represent these trips. 

5.2.24 As the census data is not disaggregated by time period, RSI data was used 
to derive a scaling factor of 0.361 for the proportion of commuter trips over 
12 hours which are made between 08:00 and 09:00. 

5.2.25 Census data has a minimum data value of 3 trips between each origin and 
destination for data protection purposes.  RSI data was analysed to estimate 
the average number of trips this would represent.  This considered all 
movements with 3 or fewer trips and calculated the percentages which were 
actually 1, 2 or 3 trips to give an average of 1.37 trips. 

5.2.26 Trips between zones on the A381 corridor (including Ogwell, 
Abbotskerswell, Ipplepen and Totnes) and Newton Abbot were extracted 
from the census data.  These trips were split over the five user classes using 
the user class distribution from the A383 RSI data, which was considered the 
RSI site most likely to have similar characteristics to the A381. 

5.2.27 These trips were then scaled to match the shortfall in trips between those 
already included from steps 1 to 6 and the Wolborough Street and Coach 
Road count sites, before being added to the step 6 matrix. 
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Step 8. Infilling 

5.2.28 Short distance trips within the two sectors of Newton Abbot and 
Kingsteignton are not fully observed in the available data.  An infilling 
exercise was undertaken in order to synthesise these short distance trips. 

5.2.29 The number of dwellings and number of jobs in each model zone was 
determined from data provided by DCC.  The number of jobs in some zones 
was manually adjusted where that zone contained a major employer whose 
registered address is outside Newton Abbot and therefore was not included 
in the data. 

5.2.30 Trip rates derived from TRICS2 (shown in Table 5-A) were used to estimate 
the number of trips entering and leaving each zone based on the number of 
houses and jobs. 

 Arrivals Departures Unit 

Housing 0.157 0.416 Trips per dwelling 

Employment (Industrial) 0.372 0.195 Trips per job 

Shopping 0.053 0.028 Trips per job 

Table 5-A – Trip rates used during infilling process 

5.2.31 These trip totals were compared with the totals in the step 7 matrix.  Where 
a zone contained a school these trips were subtracted from the step 7 matrix.  
The total number of trips to add was constrained to the overall change 
needed for trips entering zones in the whole matrix. 

5.2.32 For zones where the step 7 matrix contained more trips than suggested by 
the trip rates, no infilling was applied.  For other zones, trips were added for 
each user class by combining trip rates for housing, employment and 
shopping with user class proportions by journey purpose from RSI data. 

5.2.33 To distribute the additional trips to and from each zone, a deterrence factor 
was applied which taken as the inverse of the distance between each zone. 

 

Step 9. Outfilling 

5.2.34 Some long distance trips have been included from RSIs in Exeter, however 
such trips have not been fully observed.  In order to ensure routing through 
the detailed model area is adequately replicated, it is necessary to include 
long distance trips in the wider study area.  In the Newton Abbot model this is 
of particular importance on the A38. 

5.2.35 Census data was used to outfill the trip matrix where cell values were less 
than those suggested by the census data.  The census data only represents 
journeys to work and so trips were only added to the Commute user class. 

5.2.36 Trips were removed which would pass through Newton Abbot as these 
should have been fully observed from RSI data.  The SATURN ME2 matrix 
estimation facility was then used to manipulate the census matrix to fill gaps 
identified by count data in the wider network.  The count sites used are 
highlighted in Appendix G.  The remaining matrix was then added to the step 
8 matrix. 

 

                                                
2
 “Trip Rate Information Computer System” the national standard system of trip generation 

and analysis in the UK: www.trics.org 
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Step 10. Final Modifications 

5.2.37 Using the matrix resulting from step 9, the model was calibrated to traffic 
counts as described in Section 7.  Where the model did not adequately 
match the count data, the network was amended to fix errors and to better 
represent observed behaviours.  Once the network had been adjusted, 
manual changes were made to matrix cell values to improve the model 
calibration.  Changes were made as specified in Table 5-B. 

Total matrix 
change Location Method Operation 

Abs % 

Drumbridges 
turning 
movements 
within wider 
study area 

Select Link 
factoring 

A38 south to A382 north – 140 trips 

Liverton to A38 north – 98 trips 

A382 north to A38 south – 82 trips 

A38 north to A382 north – 69 trips 

Total = 389 

389 1.4% 

The Avenue to 
Bradley Lane 

Cell changes to 
transfer trips out 
of zone 13 
previously to 
436 to 441 

Total trip transfer = 39 0 0% 

Highweek Street 
northbound 

Select Link 
factoring 
Highweek Street 
to A38 

Factor by -0.2 -65 -0.2% 

Clay Lane 
Select Link 
factoring 

Factor northbound by -0.3 

Factor southbound by -0.17 
-192 -0.7% 

Newton Road 
northbound 

Select Link 
factoring 

Factor by -0.2 -455 -1.6% 

Highweek Street 
southbound 

Select Link 
factoring 

Factor by -0.4 -196 -0.7% 

Exeter and rest 
of country to 
Plymouth and 
Cornwall 

Cell changes Remove 48 trips -48 -0.2% 

Table 5-B – Matrix modifications 

 

5.3 Highway Matrix Summary 

5.3.1 The matrix totals at each stage of matrix development are shown in Table 
5-C. 



 
 

 

NA_LMVR_V8_FINAL.doc 24 

Demand segment Change 

1 2 3 4 5  

Commute 
Employer’s 
Business 

Other LGV HGV 

Total 
Abs % 

PCU factor 1.0 1.0 1.0 1.0 2.25  

1 RSI sites 1 
to 10 

3507 1391 2906 1135 895 9834   

2 Totnes RSI 
site 

3571 1406 2985 1153 895 10010 176 2% 

3 Exeter RSI 
sites 

5567 2269 3961 1718 1776 15291 5281 53% 

4 Torbay 
zones 

5277 2121 3815 1606 1625 14444 -847 -6% 

5 School 
Data 

5277 2121 6097 1606 1625 16726 2282 16% 

6 
Normalising 

5252 2092 6073 1593 1596 16606 -120 -1% 

7 A381 
Corridor 

5465 2173 6210 1656 1656 17160 554 3% 

8 Infilling 6056 2432 6567 1972 1707 18734 1574 9% 

9 Outfilling 14897 2432 6567 1972 1707 27575 8841 47% 

M
a

tr
ix

 s
te

p
 

10 Final 
Modifications 

15025 2333 6141 1877 1631 27007 -568 -2% 

Table 5-C – Highway Matrix Summary 

 
5.3.2 The table shows that the biggest increases in trips were adding trips outside 

of the detailed study area.  This is to be expected as this area includes the 
A38 where traffic flows are high and areas where RSI observed trips were 
low. 

5.3.3 The final stage resulted in a 2% change in the whole matrix.  It is desirable 
that changes from manual modifications are low to ensure that the matrix still 
represents the data used to build it. 

 

5.4 Public Transport Matrix 

5.4.1 The public transport matrix was created from the 2001 Census data.  Bus, 
train and bicycle trips were extracted.  The same factors were assumed as in 
step 9 of the highway matrix development for scaling down to 08:00-09:00 
and accounting for the minimum trip value of 3. 

5.4.2 The NRTS rail data was added to replace the rail census data.  Data was 
used where either the departure or arrival time was between 08:00 and 
09:00, or the departure was before 08:00 and arrival after 09:00.  Data from 
each station survey was combined taking into account double counting by 
taking the maximum expansion factor value between post code districts from 
each survey. 

5.4.3 As the NRTS data is at a postcode district level (e.g. TQ12), where one 
postcode district covered more than one zone the rail census data was used 
to disaggregate the origins and destinations. 

5.4.4 Modifications were then made to the NRTS data between Cornwall and Rest 
of the Country to match up with public transport count data.  More detail is 
given in Section 7. 
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6 Traffic Assignment and Convergence 

6.1 Assignment Method 

6.1.1 A number of assignment techniques are available in SATURN. An 
equilibrium assignment (based on Wardrop’s equilibrium) was selected as 
the most appropriate for time period modelling based on DfT guidance as set 
out in WebTAG and DMRB. 

6.1.2 The chosen method provides a realistic spread of traffic across alternative 
routes within the study area based on the relative time and distance for each 
route when traffic is assigned to them. 

6.1.3 Traffic is assigned in an iterative manner so that the effects of traffic 
congestion on favoured routes can influence the choice of alternatives. 
Route choice in the assignment is based on the travel time of each route, as 
described in detail in Section 4.4. 

 

6.2 Traffic Assignment Outputs 

6.2.1 The demand flows on key links in the base assignment model are included in 
Appendix F. 

6.2.2 Model network statistics are shown in Table 6-A for the detailed study area 
and the whole model. 

 

Statistic Detailed Study Area Whole Model 

Transient Queues
3
 (PCU.HRS/HR) 352 510 

Over-Capacity Queues
4
 (PCU.HRS/HR) 167 167 

Link Cruise Time (PCU.HRS/HR) 2,121 6,926 

Total Travel Time (PCU.HRS/HR) 2,640 7,602 

Total Travel Distance (PCU.KMS/HR) 142,809 501,238 

Overall Average Speed (KPH) 54.1 65.9 

Table 6-A – Model Network Statistics 

 
6.2.3 The modelling shows some delay in the model.  This is assessed further in 

Section 7 in terms of journey times. 

 

6.3 Convergence 

6.3.1 The SATURN assignment is an iterative process which continues until 
certain criteria are met.  These criteria ensure that the changes in traffic 
assignment between iterations are sufficiently small that the model can be 
considered as stable, producing a unique and repeatable result. 

                                                
3
 “Transient” queues are those which build up and dissipate, for example during the red cycle at traffic 

signals. 
4
 “Over-capacity” queues are those at over-capacity junctions. 
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6.3.2 The required level of convergence is set out in the DMRB guidance.  In May 
2012, the Department for Transport released draft guidance for consultation 
on Highway Assignment Modelling (WebTAG unit 3.19).  This includes more 
stringent convergence criteria than DMRB.  These convergence criteria have 
been adopted for the Newton Abbot model and are that the model is 
converged if there are 4 successive loops with: 

• a GAP5 value less than 0.05% 

• 98% of links with flow change <1% 
 

6.3.3 Table 6-B shows the convergence statistics for each iteration of the model 
assignment. 

 

Iteration %GAP %Flows <1% 

1 9.460  

2 4.415 35.4 

3 6.417 44.4 

4 2.139 39.7 

5 1.329 45.7 

6 0.486 57.6 

7 0.340 66.1 

8 0.216 72.9 

9 0.173 80.4 

10 0.106 74.9 

11 0.155 82.4 

12 0.091 83.8 

13 0.107 86.8 

14 0.079 91.7 

15 0.064 90.1 

16 0.065 91.1 

17 0.041 91.1 

18 0.045 93.3 

19 0.036 91.6 

20 0.027 93.9 

21 0.038 92.1 

22 0.021 94.9 

23 0.032 94.7 

24 0.023 96.2 

25 0.026 97.8 

26 0.021 95.9 

27 0.026 97.4 

28 0.015 97.7 

29 0.018 97.4 

30 0.0074 97.1 

31 0.0075 98.9 

32 0.0082 99.0 

33 0.0089 98.2 

34 0.0058 98.6 

Table 6-B – Model Convergence Statistics 

 

                                                
5
 A measure defined in WebTAG Unit 3.10.4 used to monitor the level of model convergence 

achieved. 
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7 Model Calibration 

7.1 Introduction 

7.1.1 This section details the calibration of the highway model against criteria set 
out in DMRB.  The model has been calibrated against traffic flows and 
journey times within the study area. 

 

7.2 Highway Link and Turn Flow Calibration 

7.2.1 The criteria used to assess the performance of a traffic model are defined in 
DMRB Volume 12 Section 2 Part 16.  Calibration criteria were adopted from 
DMRB validation guidelines for assigned hourly flows compared with 
observed data for individual links.  The link flow criteria are summarised in 
Table 7-A with flows given in vehicles per hour (vph). 

 

Type Criteria Acceptability 

within 100 vph for observed flows < 700 vph 

within 15% for observed flows 700 - 2,700 vph Flows 

within 400 vph for observed flows > 2,700 vph 

>85% of cases 

GEH statistic < 5 >85% of cases 

Table 7-A – DMRB Calibration Criteria 

 
7.2.2 The GEH (Geoffrey Edward Havers) statistic is described as a form of the 

CHI-squared statistic and shows the goodness of fit between modelled and 
observed data: 

2/)(

)(
2

CM

CM
GEH

+

−
=  

Where M is the modelled flow and C is the observed flow. 

7.2.3 Link flow calibration was undertaken on 29 key links (57 counts) and turn 
flow calibration on 98 junction turns.  Appendix C shows a location map of 
the link and junction counts used for calibration. 

7.2.4 Counts were compared in terms of vehicles, with HGV user class converted 
from PCUs using the PCU factor 2.25. 

7.2.5 These counts cover an extensive area of the network, including the A38 
which is important in replicating route choice through the model.  Junction 
turning counts at the key junctions in the model were used to best reflect 
conditions at the key points on the network (such as Balls Corner, Penn Inn 
and Drumbridges). 

7.2.6 Initial calibration results highlighted areas of the network which needed 
closer attention.  Some network changes were made to make the model be 
more reflective of observed network operations.  As described in paragraph 
5.2.37, once the network had been improved as much as possible some 

                                                
6
 DMRB Volume 12 “Traffic Appraisal of Roads Schemes” Section 2 “Traffic Appraisal 

Advice” Last updated May 1996. 
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modifications were made to the matrix to better represent the demand on the 
network. 

7.2.7 Table 7-B shows summaries of the final link and turn flow calibration results 
for each time period.  Detailed tables of the link and turn flow calibration 
statistics are included in Appendix F with a count reference number 
corresponding to Appendix C. 

 

 Links Turns 

No. of comparisons 57 98 

% GEH < 5 88 69 

% of acceptable modelled flows 88 87 

% Overall 88 69 

Table 7-B – Summary of Link and Turning Flow Calibration 

 
7.2.8 The calibration criteria are exceeded for link and turn flows for the 

acceptability of modelled flows, and link flows for the GEH statistic.  This 
provides confidence in the behaviour of the model and the level of traffic 
included in the matrix. 

7.2.9 The level achieved for the GEH statistic test for turn counts is 69%.  Despite 
being below the 85% target this is still satisfactory as many of the turn counts 
are very low, which causes the GEH statistic to be greater than 5 even when 
the absolute difference is quite low.  The level achieved for the acceptability 
of modelled flows does meet the 85% target. 

7.2.10 Figure 7-A shows the correlation of the calibration link count data to the 
modelled flows.  This demonstrates a good fit with an R2 value7 of 0.98. 
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Figure 7-A – Link Count Calibration Correlation 

 

                                                
7
 R

2
 is a statistic which gives information about the goodness of fit of a model.  The closer 

the R
2
 value is to 1, the better the goodness of fit. 
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7.3 Highway Journey Time Calibration 

7.3.1 The modelled journey times were assessed against observed journey times 
under the framework of acceptability criteria set out in DMRB.  These criteria 
are that for at least 85% of the routes tested, the difference between the 
modelled and observed journey time be less than 15% or 60 seconds 
(whichever is greater). 

7.3.2 Seven journey time routes were tested and are shown on a map in Appendix 
I.  Table 7-C shows a summary of the journey time calibration for each time 
period.  A detailed table of the journey time calibration statistics is included in 
Appendix J. 

 

  

No. of comparisons 12 

No. of routes passing DMRB Criteria 9 

% Passing DMRB Criteria 75% 

Table 7-C – Summary of Journey Time Calibration 

 
7.3.3 After calibration involving some network adjustments such as signal timings, 

nine of the journey time routes passed the DMRB criteria.  This is equivalent 
to 75% and therefore does not strictly meet the DMRB criteria, however is 
considered acceptable for the purposes of this study. 

 

7.4 Public Transport Matrix Calibration 

7.4.1 The public transport model was assessed against the data mentioned in 
Section 3.  The model flows were compared to the survey data using similar 
criteria to that used for the highway link flow calibration.  The criteria used 
are shown in Table 7-D. 

 

Type Criteria Acceptability 

Flows within 40 passengers per hour >85% of cases 

GEH statistic < 5 >85% of cases 

Table 7-D – Public Transport Calibration Criteria 

 
7.4.2 The model did not calibrate in the first instance along the Plymouth Rail 

route.  A large number of trips were included from the NRTS data between 
the Cornwall and Rest of the Country zones therefore a manual adjustment 
was made to reduce these trips to match the count data.  After these 
modifications the model was considered adequately calibrated with a 100% 
pass rate. 

7.4.3 A detailed table of the public transport calibration is shown in Appendix L. 
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8 Model Validation 

8.1 Highway Network Validation 

Range Checks 

8.1.1 During the development of the base highway model, network coding was 
checked and validated based on network attributes such as link speed, 
junction layout, number of lanes, signal timings and saturation flow. 

8.1.2 Free flow speeds were set to the speed limit on the road and in some cases 
adjusted to reflect observed journey times and local knowledge where free 
flow speeds were higher or lower than the speed limit. 

8.1.3 Signal timings were obtained from DCC and reflect a fixed signal plan 
approximation of the current settings using minimum green times for each of 
the peak periods modelled. 

 

Link Length Checks 

8.1.4 As described in paragraph 4.3.8 link lengths were determined from 
coordinates using GIS information.  Links were curved to reflect the road 
alignments where required and the link lengths calculated by SATURN. 

 

Route Checks 

8.1.5 Route checks were performed between each pair of a selection of 11 zones 
across the network, with particular focus on the most sensitive links such as 
Newton Road.  The routes taken match well with common sense and local 
knowledge. 

 

8.2 Link Flow Validation 

8.2.1 Ten link count sites (20 counts) were kept separate from the model 
development for the purposes of model validation.  The locations are shown 
in Appendix E.  These were assessed against the same criteria as in the 
calibration and the results are shown in Table 8-A. 

 

 Links 

No. of comparisons 20 

% GEH < 5 85 

% of acceptable modelled flows 85 

% Overall 85 

Table 8-A – Summary of Link Flow Validation 

 
8.2.2 The link validation criteria are satisfied with 85% of links passing the GEH 

and acceptability tests. 
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8.3 Screenline Validation 

8.3.1 Screenline validation was undertaken for four screenlines in each direction.  
These screenlines are shown in Appendix E.  The screenlines are a 
combination of actual link counts and link counts derived from junction 
counts. 

8.3.2 The WebTAG guidance on validation suggests that all screenline flows 
should be within 5% of the observed and have a GEH of less than 4.  Table 
8-B shows the screenline validation results. 

 

Screenline Direction Count Model 
Relative 

Difference 
GEH 

DMRB 
Test 

In 5691 5695 0.1% 0.0 PASS 
Outer Cordon 

Out 4969 5141 3.4% 2.4 PASS 

In 5005 4968 -0.7% 0.5 PASS 
Inner Cordon 

Out 3976 4308 8.4% 5.2 FAIL 

NB 4758 4892 2.8% 1.9 PASS North-South 
Screenline SB 3702 3878 4.7% 2.8 PASS 

EB 1931 1860 -3.7% 1.6 PASS East-West 
Screenline WB 2100 2115 0.7% 0.3 PASS 

Table 8-B – Screenline Validation 

 
8.3.3 The one screenline which fails the criteria only fails by a small amount so the 

results are satisfactory in considering the model an adequate representation 
of traffic movements in the study area. 

 

8.4 Public Transport Matrix Validation 

8.4.1 Flows on all links in the public transport network were inspected to ensure no 
erroneous flows had occurred as a result of the matrix amendments made 
during calibration. 

 

8.5 Forecast Model Development 

8.5.1 The Newton Abbot forecast model has been developed alongside the base 
model.  As such, results from the forecast model served as a tool for 
checking and testing the base model before it was finalised. 

8.5.2 This process also involved sensitivity tests of a demand model carried out 
using the base model which provides another platform for testing behaviour 
of the base model. 

8.5.3 The forecast model development is documented in detail in the Forecast 
Model Report (Ref B230047/FMR/01). 
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9 Summary and Conclusion 

9.1 Summary 

9.1.1 This report has described the development and calibration of the 2011 
Newton Abbot base model. 

9.1.2 The Newton Abbot model covers Newton Abbot, Kingsteignton and 
Kingskerswell in detail, extending out to Exeter, Plymouth and Torbay at a 
strategic level. 

9.1.3 The model has been developed from an extensive range of available data 
sources.  Traffic counts and journey time data were used to calibrate the 
model.  Network, matrix and screenline validation was undertaken and the 
model developed reasonably satisfies criteria set out in DfT guidance 
documents on model development. 

9.1.4 The model satisfactorily replicates observed traffic flows and journey times in 
the AM time period 08:00-09:00. 

 

9.2 Conclusion 

9.2.1 The model is a fair representation of travel patterns in 2011.  It is fit for the 
purpose of informing forecast models to test design options and proposed 
land use changes within the model study area. 

 


