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1 Introduction

1.1 Background

Central Government requires that planning authorities produce a Local Development Framework (LDF) to identify how
planning issues will be managed within their area. The LDF will consist of a suite of Development Plan Documents
(DPDs). Within the South West region LDF’s need to respond to the direction of the South West Regional Assembly (the
regional planning body) contained within the Regional Spatial Strategy (RSS). North Dorset District Council (NDDC) and
East Dorset District Council (EDDC), as the planning authority will produce the LDF for the area. Dorset County Council,
as the highway authority, is working closely with both NDDC and EDDC to provide a transportation evidence base to the
LDF process.

Dorset County Council has commissioned Buro Happold to work in partnership with the County to produce a
Transportation Evidence Report to support NDDC and EDDC in the Options Consultation. The Evidence Report will be
informed by the following Background Papers:

+ Policy Review;
+ Existing Conditions; and
+ Transport Modelling

Upon adoption of a preferred Option, Buro Happold will produce a Transport Strategy to support the Option and a
Delivery Strategy which will inform a development Contributions Strategy. The structure of documents output from the
study is illustrated in Figure 1-1.

This report sets out the Transport Modelling and is intended to report on the technical work that has been undertaken
to support the development of the transport strategy.
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2 Methodology

At an early stage in the development of Transport Strategy it was recognised by the stakeholder group that the rural
nature of the road network in Dorset means that it is important to understand the impact of development on the
highway links. To achieve this, a‘coarse’tra ¢ model has been developed using the SATURN tra ¢ modelling program.
The model’s sole purpose is to inform this report and provide a comparison of the tra ¢ ow on the various roads in and
around the study area for the various scenarios. The SATURN tra ¢ model does therefore not consider the impact of the
additional tra ¢ ow on individual junctions (it is known as a‘bu er’network model).

This report provides a technical overview of the SATURN model:
+ Chapter 3 reports the development of the Baseline Model;
+ Chapter 4 reports on the development of the Future Year Model; and

« Chapter 5 provides a Summary and Conclusion.
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3 The Baseline Model

3.1 The Model

A SATURN model requires three main components:

+ Anetwork (containing roads, known as links, and areas of the study area called zones)
« A prior matrix (the best estimate of trips between zones that can be calculated)

« Observed data which can be used to improve the traffic flows that the SATURN model constructs from the network
and prior matrix

Two prior matrix les were required, one for the AM peak (08:00-09:00) and one for the PM peak (17:00-18:00). The
SATURN model was built in the standard manner. The network le was built using SATNET, the prior matrix les were
built using MX, and then the prior matrices were assigned to the network using SATALL.

3.2 The Model Area

The model area is shown in Figure 3-1 The modelled area consists of the geographic area within the boundary of Dorset,
including Bridport, Poole and Bournemouth, but also including Yeovil (within Somerset), Salisbury (within Wiltshire),
Ringwood (within Hampshire) and the A303.
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Figure 3-1 The model area
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3.3 The Network

The network for the SATURN model was designed to include all of the major conurbations and the major roads within
the road network. Inevitably, some smaller built-up areas couldn’t be distinctly shown, and these were incorporated into
rural areas. Equally, some of the minor roads were not reproduced as part of the model, as it was intended that only A
roads and signi cant B roads should be represented.

The network was built from KML data, produced by de ning the network using satellite mapping. The Excel spreadsheet
interpreted the KML le into location points in the SATURN network le. A data table in the spreadsheet was used to
de ne the network connections.

The network for the SATURN model is shown in Figure 3-2. In the rst version of the model, the B3082 between
Wimborne Minster and Blandford Forum was not included, as it is only a B-road, however it was found to be necessary in
order to correctly reproduce the ows on the A350 between Blandford Forum and Poole. The B3157 was also added to
the model, since it is an important road in the southwest of Dorset. One link between Blandford Forum and Shaftesbury
is used to represent the parallel A350 and C13 roads.

The network was built as a bu er network, that is to say, without consideration for the nature of the road junctions. The
model was built this way because, given the distances between nodes, the link delays are much greater than the node
delays. The nodes were labelled starting with 1001.
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34 The Prior Matrix

The predicted trips in the existing situation are contained within a ‘prior matrix’, which is the rst estimate of the
trips between zones. The prior matrix has to be reasonably accurate; however, any inaccuracies are corrected by the
calibration process later in the model building.

The zoning was de ned by the SATURN network. Zones fell into three categories:
« The main towns and cities

+ Other rural areas within the study area

« Other rural areas outside the study area

Each zone was given a numbered label, starting from 2001. In total 41 zones were selected, as detailed in Table 3-1 Many
of the zones are linked directly to equivalent nodes, so that Weymouth, for example, is represented by node 1001 and
zone 2001. The Northing values are the actual latitude, the Easting values are longitude values relative to the smallest
value (this is done for technical reasons related to SATURN).

Zone MName #Homes Easting Morthing
2001 Wy eyrn outh 33282 46565 5058448
2002 Rural 274 34143 5067796
2003 Rural 4482 24302 5077710
2004 Bridport 6202 13380 5072275
2005 External 22597 i] S077874
2006 External 7529 36543 5100796
2007 Rural 1675 24857 5056654
2008 Yeovil 235983 29351 5093624
2009 Rural 5384 39591 5085633
2010 Sherbarne 5342 40418 5095669
2011 Rural 4511 59702 5088672
2012 Shafteshury 4554 71534 5102026
2013 External 5,098 85888 5111012
2014 Rural 1692 83171 5095153
2015 Salisbury 51425 114187 | 51075589
2016 Rural 17,929 100318 | 5091016
2017 New Forest £9.007 131352 | 5085988
2018 Wirnborne Minster 17,180 94744 5080431
2019 Bournern auth 104 744 106276 | 5071410
2020 Poole 70752 94877 5071101
2021 Darchester 10,002 50717 5070378
2022 Rural 5,368 77754 5066662
2023 Rural 2319 7B029 50511583
2024 Gillingham 13,043 62661 5104006
2025 Ringwood 6,785 113180 | 5085226
2026 Crewkerme 10,680 9489 5085353
2027 Blandford Farum 4485 73951 5056669
2028 Sturminster Newton 2,164 45669 5000879
2029 Wareham 4,128 568678 5065333
2030 Swanage 5,011 66141 5060070
2031 Marth of A303 - AS72 4101 22354 5107124
2032 External 10,606 12754 5093611
2033 External 13758 54330 5119427
2034 External 13,146 95745 5129393
2035 External 15,113 94804 5094869
2036 Lyrne Redgis 2023 7629 5072160
2037 Henstridge 550 42001 5099010
2038 External 2315 34485 5108334
2039 Wyincaton 2472 39662 5105704
2040 Morth of A303 - A7 311 39662 5105704
2041 bl ere 600 39662 5105704

Table 3-1 SATURN Model Zones
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To distribute trips around the zones, Buro Happold had interrogated the Census 2001 data, showing the number

of occupied households in each region of Dorset and the surrounding counties, for the year 2001. This is shown in
Appendix A. Buro Happold was able to up-scale the number of households by region to 2007, on the basis that the total
number of households in Dorset in 2001 and 2007 were known. The number of households in all regions was up-scaled
by the ratio given by the number of Dorset households in 2007 divided by the number of number of Dorset households
in 2001.

The trips then needed to be distributed across the network. The method chosen was the gravity model. Thus the
number of trips between zones ‘i’and ‘]’ were given by the following equation:

HH
T;-;;‘ = ﬂr_-j—ﬂ
Where:

+ Histhe number of occupied homes in the zone
« disthe distance between the two zones, as the crow flies
+ Aisaconstant, needed to make the sum of Tij equal to Ti

In the morning peak, people leave their house for a variety of destinations. In the evening, they leave a variety of
origins towards their houses. Therefore, in the morning peak hour, the trips from zone ‘i’ to zone ‘j’ was calculated as the
proportion of the departures from zone ‘i’ In the evening peak, the trips from zone ‘i'to zone ‘j’ was calculated as the
proportion of arrivals at zone j’

More advanced trip distribution algorithms are available, but this was considered su cient for the construction of a
prior matrix.

The trip matrices from this process were processed in data les acceptable to SATURN, and were converted by SATURN
into binary data les. The trip matrices were unlikely to be very accurate (taking into account assumptions made in trip
generation, the discounts applied to each zone, and the trip distribution), but were considered to be good enough for
use as prior matrices.
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3.5 Calibrating the Model

Dorset County Council, Somerset County Council, and Wiltshire County Council, supplied the observed ows as detailed
in Table 3-2 andTable 3-3, with the count locations within Dorset shown in Figure 3-1. The observations were made at
di erent times within a two year period, but generally in neutral months.
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Table 3-2 Observed ows at locations in the Dorset road network (Source: DCC)
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Table 3-3 Observed ows at locations in the road network (Source: DCC, SCC, WCC)
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3.6 Calibration Methodology

The observed ows were added into the model, using the Matrix Estimation by Maximum Entropy tool built into
SATURN (SATPIJA and SATME?2). All of the observed data was assumed to be equally valid, and so was speci ed in the

order shown in Table 4 (as opposed to specifying it in increasing order of reliability).

The quality of the model was measured by comparing how close the ows along the links speci ed in Table 4 were to
those observed. The GEH statistic was used to determine how close the observed ows were to the modelled ows.

The GEH statistic is de ned as follows:

2
A
Yo +m)

E ectively, itis measuring how far the two values are apart, relative to their average value. This is better measure than

just examining their di erence.

Table 3-4 and Table 3-5 show the results of this calculation, for the nal model. Most of the links have GEH values much
less than 5.0. An overall GEH statistic was calculated by taking the Root-Mean-Square (RMS) of all GEH values calculated.
This was used to determine if, on balance each modi cation made to the network was having a bene cial e ect or not.

The RMS-GEH value was calculated to be 2.34, which is a good value for a model.
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Table 3-4 GEH Statistic for the AM and PM peak periods
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Table 3-5 GEH Statistic for the AM and PM peak periods
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Figure 3 4 and Figure 3 5 show the two-way tra ¢ ows, observed and modelled, for the AM and PM peak hours. The
model is clearly agood t to the observed data.
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Figure 3 4 AM peak two-way flows comparison
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Figure 4-1 Methodology applied to different zone types
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4 Future Year Models

4.1 Building The Future Year Models

The construction of Dorset SATURN models for the 2008 AM and 2008 PM periods provided the base models for the
prediction of future conditions. A substantial quantity of observed data was added to the build of the AM and PM base
models, so that matrix estimation could be used to modify the prior matrices. These modi ed prior matrices were taken
to be an accurate account of the existing conditions, and were labelled as the 2008 base year matrices. Future trips from
additional housing were predicted, and were applied directly to the base year matrices in order to create future year
models for the AM and PM peaks of 2016 and 2026.

The zones in the SATURN model were divided into two types; internal zones, which are within the modelled area, and
externals zones which represent the area beyond the modelled area.

The extra future trips between zones, due to the increase in housing provision, were predicted in one of two ways:
1) For departures from an internal zone to any other zone, census data was used and added onto the base matrix

2) For departures from an external zone to any other zone, the O-D pair in the base matrix was scaled up by the growth
factor from TEMPRO for that external zone

Inthe case of tra ¢ ows between internal and external zones, the departures from the internal zone to the external
zone were predicted using the census data and trip rates approach; and the departures from the external zone to the
internal zone were predicted using the TEMPRO approach.

This is shown in Figure 4 1.

This approach was adopted because the internal zones contain a known predicted number of extra houses, and
therefore appropriate trip rates could be used to predict the number of trips due to the extra housing, which could then
be distributed according to the employment trip distribution in the 2001 census data. External zones consist of a large
area, containing an unknown amount of extra housing in the future years, of which an unknown proportion of trips are
to and from the model area. Therefore, growth factors from TEMPRO needed to be applied instead.
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4.2 Trip Rates

Vehicular trips generated by development in each zone were calculated using the TRICs (2008b) database. TRICS is a
national (UK and Ireland) trip generation and analysis database that contains trip generation data for over 2800 sites.
Based on the observed numbers of trips to/from these sites TRICS creates trip rates which allow for the number of trips
generated by similar developments to be calculated.

Di erent trip rates are generated for arrivals and departures for each hour during the day. In this study it is the impact of
tra con the network during the peak hours that is of interest. There are generally assumed to be two peaks during the
day, the morning (AM) peak at 8:00-9:00 and the evening (PM) peak at 17:00-18:00. Trip rates for arrivals and departures
were generated for each of these periods.

TRICS can generate trip rates for a number of independent variables: oor area, employees etc. In this case information
on the number of dwellings to be constructed was provided. The trip rates used in this assessment are, therefore, per
dwelling. Di erent trip rates have been applied to rural and urban areas to re ect the di erent travel patterns:

The characteristics chosen using TRICs to select suitable survey sites for each category are shown in Table 4 1.

Parameter Urban Rural

TRICS Land Use Category 3A —Residential — Houses 3A —Residential — Houses privately owned
privately owned

Locations Included Town Centre,

Edge of Town Centre,

Suburban Area,

Edge of Town,

Neighbourhood Centre Edge of Town,
Neighbourhood Centre,

Free Standing

Days Mon-Fri Mon-Fri
Population within 1 mile 1,001 to 25,000 1,001 to 15,000
Population within 5 miles 5,001 to 250,000 5,001 to 75,000
No. Surveys included 55 14

Table 4 1 Trip Rate Categories and their Assumed Characteristics
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4.3 Vehicle Trips

By multiplying the derived trip rates by the number of dwellings potentially located in each zone in North and north
East Dorset, West Dorset and Weymouth and Portland, the numbers of trips (arrivals and departures for AM and PM
peaks) that will be generated was calculated. The Trip Rate Calculation Selection Parameters from TRICs are presented in

Appendix B. Trip generation was carried out for development up to the years 2008, 2016 and 2026.

The trip rates (per household) for developments in rural and urban zones are given in Table 4 2

Location Period
AM
Urban Zone PM
Daily
AM
Rural Zone PM
Daily
Table 4 2 Vehicle Trip Rates

Arrivals

0.147
0.396
3.630
0.176
0.424
4.046

Departures
0.426
0.234
3.613
0.437
0.243
4.074

Totals
0.573
0.630
7.243
0.613
0.667
8.120
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4.4 Vehicle Trip Distribution

Trips were distributed across the SATURN network using the 2001 National Census origin and destination survey dataset.
This is a record of where people aged between 16 and 74, in employment, live and work, including full time students.
These locations are de ned in the dataset by ward, as set out by the 2003 administrative hierarchy. Each ward in the
study area and the neighbouring areas were reconciled to tinto the 41 zones used in the tra ¢ model as shown in
Table 3 1. Trips generated and attracted to wards outside of the study area were assumed to travel to zones on the
periphery of the bu er network. For example, people who live in Gillingham and work in Andover are assumed to travel
from zone 2024 to zone 2034 using the A303.

The census origin and destination dataset was interrogated to nd out where people living in each ward work.

Where fewer than 10 people travel between two particular wards, for example between Gillingham Town Centre and
Dorchester North, the trips were discounted. This is because the census data was used to identify only the main patterns
of movements. The percentage of people travelling between each zone was calculated and the total number of trips
generated by development in each zone was then distributed across the model to generate the trip matrix.

Table 4 3 Predicted trips by zone

T Meme Irternal External A peak trips External PM peak trips
Feducion Artivals Departures Drrivals Depatures
2001 W eym outh 0% 1108 2446 2456 1468
2002 Rural 0% 304 E71 674 403
2003 Rural 0% 494 1081 1095 E54
2004 Bridport T0% 207 456 458 274
2005 External 0% 251 554 556 332
2006 External S0% 418 922 926 53
2007 Rural 0% 186 410 412 248
2008 e ovil 0% 799 1TES 1770 1058
2009 Fural 0% 595 1319 1325 791
2010 Shethome 55% 267 588 591 353
2011 Rural 0% 512 1130 1134 E78
2012 Shateshur 0% 153 J42 343 2035
2013 External 0% 677 1454 1500 896
2014 Rural 0% 188 415 416 248
2015 Salishur 70% 1712 3780 3795 2268
2016 Rural 0% 1980 4352 4410 2635
2017 M ew Forest T0% 2208 s072 5093 3043
2018 wimborne Minster 0% 572 1263 1269 758
2019 Bournem outh 0% 3485 7699 7730 4619
2020 Poole 0% 2356 5200 a2 3120
2021 Drorchester T3% 300 662 664 397
2022 Rural 0% 596 1315 1321 788
2023 Rural 0% 247 et} 571 341
2024 Gilingham 53% G&0 1502 1508 901
2025 Ringraaod 0% 226 499 s01 293
2026 Crevkeme 70% 356 785 788 471
2027 Blandford Forum S51% 244 538 541 323
2028 Sturminster Mewton S1% 118 260 261 156
2028 Wargham S1% 225 496 498 297
2030 Swanage S1% 273 B02 604 361
2031 Morth of 8303 - A3T2 0% 434 48 401 353
2032 External S0% 589 1289 1308 780
2033 External 80% 305 674 677 404
2034 External S0% 1320 1080 1159 1354
2035 External 50% 1268 1614 1610 1168
2036 Lyme Regis 20% 180 397 398 238
2037 Henstridge 0% E1 135 135 81
2038 External 50% 188 219 230 230
2039 Wincaton 20% 219 484 486 291
2040 Morth of £303 - AS7 S0% 337 270 297 261
2041 Mere 0% BV 147 148 88
26821 54 911 99,278 34,188
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5 Summary and Conclusions

5.1 Summary

Buro Happold has built a SATURN model of the whole of Dorset. This model covers Dorset, and locations around the
county’s boundary, including Yeovil (within Somerset), (within Wiltshire) and Ringwood (within Hampshire). A prior
matrix was constructed from census data and using TRICS trip rates. The tra ¢ was distributed using a gravity model,
and was assigned using SATURN. A calibration process led to a SATURN model which had predicted tra ¢ ows which
are very close to the observed tra ¢ ows.

5.2 Conclusions

The SATURN model uses a limited variety of existing tra ¢ count data to calibrate the baseline model and this same
data is used to validate it. This represents a limitation within the accuracy of the model. It is also acknowledged that the
impact of tra ¢ growth on the Trunk Road network is not re ected well and signi cant developments on the periphery
of the internal zone will not be captured. However, for the purposes of an assessment of the likely increase intra con
links on the road network within the internal zones it is considered appropriate.

The output from the baseline Dorset SATURN model is reproduced in Appendix C, showing realistic ow patterns on the
major roads within Dorset. The model accurately ts the observed data.

The predicted tra ¢ ows for the future year are reported in the North and north East Dorset Emerging Transport
Strategy report.
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Appendix A - Census Data



















Appendix B - TRICs Output













Appendix C - SATURN Model Output
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