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Winchester Movement Strategy
Modelling Summary Note
Atkins has developed a microsimulation model of Winchester City Centre to support Hampshire County Council
(HCC) and Winchester City Council (WCC) to appraise options relating to the emerging Movement Strategy for
Winchester City.
The micro-simulation model draws upon inputs from a strategic SATURN model developed by SYSTRA.
The results of the modelling are reported in a separate Technical Reports:
•

Winchester City Centre VISSIM Modelling – Option Assessment; February 2019; Atkins;

•

Winchester City Centre Movement Strategy Strategic Modelling; February 2019; SYSTRA.

Specific Air Quality modelling based on the micro-simulation model outputs has also been undertaken.
This note provides a ‘public-facing’ summary of the findings of Atkins and SYSTRA modelling of five of the
transport schemes options within the Movement Strategy, and some combinations of schemes. This note is
intended to accompany the full technical reports, where the modelling results are set out in full.

Winchester Movement Strategy: Modelling Summary Note

1.

Introduction

Some of the potential schemes being considered in the Winchester Movement Strategy have been tested using
transport models, to investigate what impacts they are expected to have on traffic flow and movements in the city.
Two models have been used – a strategic level model covering the whole city transport network, and a detailed
(micro-simulation) model concentrated on the city centre streets. Specific Air Quality modelling based on the
micro-simulation model outputs has also been undertaken.
This report provides a non-technical overview of the findings of these assessments. Full technical reports
presenting the findings in detail are available separately;
•

Winchester City Centre VISSIM Modelling – Option Assessment; February 2019; Atkins;

•

Winchester City Centre Movement Strategy Strategic Modelling; February 2019; SYSTRA;

•

Winchester Movement Strategy Option Testing Emissions Modelling; March 2019; Atkins.

1.1.

Method

To test the performance of different transport options within the Movement Strategy, models representing
existing and forecast future travel patterns (without the movement strategy schemes – known as do-minimum))
are developed. The movement strategy schemes can then be added to the model, and their impact assessed.

Base Model

Future 'Do Minimum' Model

• A traffic model that
replicates exisitng
transport and traffic
patterns (based on the
year 2017)

• A forecast of anticipated transport
patterns in Winchester in 2031
taking acount of planned housing
and employment growth but
assuming none of the Movement
Strategy schemes are implemented

Movement Strategy
Tests
• Movement Strategy
options are added to
the model and their
impact on travel
patterns compared to
the 'Do Minimum'
model.

The schemes were first tested in a strategic level model - the South Regional Transport Model (SRTM) of
Hampshire to understand the city-wide impact on traffic levels and movement patterns. These results were then
input into a more detailed model of the city centre streets produced in VISSIM modelling software 1 to assess
the impacts here more closely. The models focus on the AM and PM peak hours, as the most critical periods.
Overall, traffic (vehicles) in Winchester is not forecast to increase significantly between now and 2031, with an
average delay of just under 1.5 minutes expected for vehicles across the network in the AM and PM peaks
(compared to uncongested periods). The relatively low increase in traffic on the network to 2031 is due to the
expected improvements from the M27 Smart Motorway scheme (from 2019) which is anticipated to provide a
significant capacity boost to the M27 and remove traffic from the city centre as a result.
The Movement Strategy scheme options tested and discussed below in this report are:
•

Park and Ride (Option 1a)

•

Park and Ride and Bus Gates (Option 1b)

•

Demand Management (Option 2)

•

Park and Ride, Bus Gates and a Western Bypass (Option 3a)

•

One-way System (Option 3bi)

•

One-way System with Park and Ride and Bus Gates (Option 3bii)

The following sections present an analysis of the Options’ performance in terms of their impact on the transport
network, journey times and vehicle delay as well as their performance against the three ‘priorities’ of the
Movement Strategy.

1

http://vision-traffic.ptvgroup.com/en-us/products/ptv-vissim/
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2.

Option assessments

2.1.

Park and Ride (Option 1a)

This Option involves the introduction of new Park and Ride services including new sites to the north and east of
Winchester, and additional parking spaces at existing sites. A frequency of ten buses per hour was assumed (in
the AM and PM peak hours), and small updates to accommodate the resulting change in vehicle flows patterns,
such as re-optimisation of the train station junction traffic signals, were included in the models.
A schematic representation of the measures is shown in Figure 2-1.
Figure 2-1 - Option 1a - Park and Ride

Impact on network
Network capacity
• Overall, the city centre network is operating within capacity in both the AM and PM peak hours, with similar
levels of congestion in both.
•

The only junction that is likely to be over capacity is Stockbridge Road / Andover Road / City Road / Sussex
Street which has overall delays of approximately one minute.

Journey times
• Overall, journey times for general traffic remain comparable to those in the base model.
•

Vehicles journey times are reduced on some parts of the network, including eastbound on Stockbridge
Road and westbound on City Road where times are reduced by one minute and one and a half minutes
respectively.

•

In the AM and PM peaks, an overall reduction in journey times for buses is experienced across the city
centre network, apart from the section between Worthy Lane and the Bus Station where journey time
increases of 15 and 17 seconds are experienced in the AM and PM peaks respectively.

Delay
• Vehicles experience an average delay of just under one and a half minutes for vehicles travelling on the
City Centre network in both the morning and evening peaks. This is the result of congestion in some
locations on the network.
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Performance against priorities
Priority
Comment
One: Reduce city
centre traffic

Compared to the base model, traffic volume on the city centre
network is reduced by an overall total of 10% in the AM and 7% in
the PM.

Two: Support
healthier lifestyle
choices

A reduction in traffic volumes makes streets more attractive to cycle
on and may free up road space to be reallocated to active modes,
supporting healthier lifestyle choices.
The average reduction in vehicle delays on the city centre network
of 19% in the AM and 12% in the PM may represent a positive
impact on air quality through lower engine idling time.

Three: Invest in
infrastructure to
support sustainable
growth

New Park and Ride infrastructure is helping to accommodate and
facilitate planned growth whilst mitigating impact on the city centre.

Opportunities to optimise/amend
Additional tests could be carried out, investigating the impact of P&R when introducing the potential sites
incrementally.

5160516 MSR | 3.0 | 30 April 2019
Atkins | Winchester Option Assessment - Modelling Summary Note v3.0

Page 3 of 18

2.2.

Park and Ride and Bus Gates (Option 1b)

This Option is a variation on Option 1A and includes additional bus priority measures on the routes into the city,
to support the Park and Ride sites/services. The key bus priority measures are new bus gates at Andover
Road, Southgate Street and Chesil Street. This is shown in Figure 2-2.
Figure 2-2 - Option 1b - Park and Ride and Bus Gates

To accommodate one of the bus gates (at Southgate Street), updated signal timings for the train station
junction and Hyde St / Jewry St / City Rd / North Walls junction were required, to reflect the new traffic patterns.

Impact on network
Network capacity
• The model indicates that overall the city centre network is operating within capacity both in the AM and PM
peaks.
•

There remain localised issues at junctions, including Stockbridge Road / Andover Road / City Road /
Sussex Street junction which is operating over capacity in both peak hours.

•

Overall, the volume of traffic on the network is 9% lower than in the base model.

•

Compared against Option 1a, the addition of bus gates further boosts the network performance.

Journey times
• Overall, journey times are reduced for all vehicles across the city centre network.
•

The sections that experience the greatest reductions are Stockbridge Road eastbound, City Road
westbound and the St George's St sections experiencing reductions of 52 seconds, 18 seconds and 22
seconds respectively.

•

Journey times for buses are more significantly reduced than journey times for general traffic.

Delay
• This Option results in an average delay of 1.22 minutes for each vehicle in the network during the AM peak
hour, and 1.40 minutes each in the PM peak.
•

This Option exhibits less delay in the AM peak than Option 1a. The delay in the PM is the same for both
options.
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Performance against priorities
Priority

Comment

One: Reduce city
centre traffic

Compared to the base model, traffic volume on the city centre
network is reduced by an overall total of 14% in the AM and 8%
in the PM. This is a greater reduction Option 1a (which
excludes bus priority measures).

Two: Support
healthier lifestyle
choices

A reduction in traffic volumes makes streets more attractive to
cycle on and may free up road space to be reallocated to active
modes, supporting healthier lifestyle choices.
The average delays on the network are reduced by 24% in the
AM and 12% in the PM when compared against the base
model. These are some of the most meaningful reductions
potentially representing a positive impact on air quality through
lower engine idling time.

Three: Invest in
infrastructure to
support sustainable
growth

New Park and Ride, and bus priority infrastructure is helping to
accommodate and facilitate planned growth whilst mitigating
impact on the city centre.

Opportunities to optimise/amend
The exact location of the bus gates could be further investigated. Potential alternative locations include Romsey
Road, which could replace the Southgate Street bus gate.
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2.3.

Demand management (Option 2)

Traffic demand management involves measures to reduce car-travel demand or redistribute the demand to
other locations, modes or different times. This scheme includes;
•

car parking strategies – using parking supply, management, charging to encouraging car sharing and use
of Park and Ride.

•

softer measures, such as working with employers and key trip destinations to develop travel plans and
behaviour change campaigns.
Modelling the impact of softer measures is unreliable, and therefore the model assessment assumed a 25%
increase in city centre parking charges to represent this scheme. The impact of the parking charges has been
tested in addition to the Park and Ride sites and bus priority measures (Option 1b). This is summarised in
Figure 2-3.
Figure 2-3 - Option 2 – Demand Management

Impact on network
Network capacity
• The model shows that overall, the city centre network performs within capacity.
•

The junction of Stockbridge Road / Andover Road / City Road / Sussex Street is operating close to capacity
in the AM and over capacity in the PM, with overall delays of nearly one minute in the AM and one and a
half minutes in the PM.

•

Overall, the total volume of traffic is reduced by 16% compared to the base in the AM and 9% in the PM.

Journey times
• There is an overall reduction in journey times for most of journey time sections in the AM peak, with the
most noticeable reduction being of 59 seconds eastbound on Stockbridge Road.
•

As in other options, there is a greater level of reduction in journey times for bus than general traffic in the
AM.

•

In the PM peak, journey times for regular traffic remains similar or is slightly increased compared to the
base on most sections of the network.

•

For buses, there are minor changes in journey times in most sections in the PM peak.

5160516 MSR | 3.0 | 30 April 2019
Atkins | Winchester Option Assessment - Modelling Summary Note v3.0

Page 6 of 18

Delay
• The network performance indicates that vehicles suffer an average delay of 1.14 minutes each in the AM
and 1.5 minutes each in the PM peak.
Performance against priorities
Priority

Comment

One: Reduce city centre traffic

Compared to the base model, traffic volume on the
city centre network is reduced by an overall total of
16% in the AM and 9% in the PM – showing the
increased parking charges help to further reduce city
centre traffic slightly.

Two: Support healthier lifestyle
choices

A reduction in traffic volumes makes streets more
attractive to cycle on and may free up road space to
be reallocated to active modes, supporting healthier
lifestyle choices.
The average delay times on the network are
reduced by the greatest amount (29%) in the AM
peak and by 7% in the PM peak. This potentially
represents a positive impact on air quality through
lower engine idling time.
Among all the future year scenarios only slight
differences are observed in emission modelling
however this option demonstrates the most
consistent results in both peaks.

Three: Invest in infrastructure to
support sustainable growth

New Park and Ride, and bus priority infrastructure is
helping to accommodate and facilitate planned
growth whilst mitigating impact on the city centre.
Demand management measures help to influence
travel choice and behaviour.

Opportunities to optimise/amend
The demand management measures at this stage focus on an increase in parking charges. Additional
measures could be added in this option, especially aiming to further supress traffic in the evening peak.
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2.4.

Park and Ride, Bus Gates and a Western bypass (Option 3a)

This Option, shown in Figure 2-4, evaluates the impact of a Western bypass on traffic in Winchester City
Centre. The bypass assessed provides a link between A3090 and B3049 Stockbridge Road. The Option also
includes the same Park and Ride and bus gate components as described in Option 1b. Small updates to
accommodate the resulting change in vehicle flows patterns, such as re-optimisation of the Hyde St / Jewry St /
City Rd / North Walls junction traffic signals, were included in the models due to increased demand from Hyde
Street.
Figure 2-4 - Option 3a - Western bypass

Impact on network
Network capacity
• The model shows that overall in both peak hours, the city centre road network operates at a similar level to
the Option 1b model (without the bypass), showing that the addition of the Western Bypass does not
remove much traffic from the central network.
•

As for Options 1a and 1b, the only city centre junction that is operating over capacity is at Stockbridge
Road / Andover Road / City Road / Sussex Street in the AM peak, with overall delays of above 1 minute.

•

Overall the PM peak network is experiencing similar levels of congestion as the AM peak.

Journey times
• In the AM peak period there are reductions in journey times for general traffic for most sections, however
most inbound bus journey times are increased in the range of 8 - 52 seconds (vs base model).
•

Most outbound bus journey times in the AM peak experience journey time reductions (vs base model).

•

In the PM peak, general traffic journey times most journeys see a time reduction excluding southbound at
Andover Road and northbound at Sussex Street which see journey time increases of 19 and 28 seconds
respectively (vs base model).

•

For buses in the PM peak, most inbound and outbound services experience little/no change or a small
increase in journey time apart from the inbound bus from St Thomas Church to Bus Station which sees a
69 second decrease (vs base model).

Delay
• The network performance indicates that the inclusion of the Western bypass reduces average delay time
by less than Option 1b which excludes the bypass.
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Performance against priorities
Priority

Comment

One: Reduce city
centre traffic

Compared to the base model, traffic volume on the city centre
network is reduced by an overall total of 15% in the AM and
12% in the PM which is comparable to Option 1b (without the
bypass) in both instances.

Two: Support
healthier lifestyle
choices

A reduction in traffic volumes makes streets more attractive to
cycle on and may free up road space to be reallocated to active
modes, supporting healthier lifestyle choices.
The average delays on the network are reduced by 18% and
5% which is relatively poor compared to other option tests.
Compared to other Options, this could represent a less
significant impact on improving City Centre air quality.

Three: Invest in
infrastructure to
support sustainable
growth

New Park and Ride, and bus priority infrastructure is helping to
accommodate and facilitate planned growth whilst mitigating
impact on the city centre. A new road link increased network
capacity, but provides little benefit to average journey times,
delays, or reduction of city centre traffic. Reduction in traffic on
parallel routes (e.g. Chilbolton Avenue).

Opportunities to optimise/amend
No significant variations identified.
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2.5.

One-way System (Option 3bi)

Option 3bi comprises measures to recharacterize city centre streets through improvement to the public realm,
walking and cycling provision, to reduce the dominance of car traffic on the streets. In terms of the traffic model,
this is represented through changes to the one-way system including the conversation of part of Union Street
and Friarsgate into two-way streets and changing North Walls from two-lanes to one-lane.
More specifically, North Walls has been proposed to change to one lane between the Hyde Street / Jewry
Street junction and the Union Street junction. The one-way two-lane system has been proposed to change to
two-way one-lane from Union Street southbound to Friarsgate junction, and then west to the exit from the brook
shopping centre car park. The detail of changes to junction layouts and associated changes to traffic signal
timings have been coded in the VISSIM model using drawings provided by HCC.
Figure 2-5 - Option 3bi - One-way system

Impact on network
Network capacity
• Generally, the network remains within capacity in both peak periods.
•

As for the other Options, Stockbridge Road / Andover Road / City Road / Sussex Street junction is over
capacity and exhibits delays of over one minute in both the AM and PM peaks.

Journey times
• General traffic journey times are comparable to those in the base model in the AM peak.
•

In the AM, the greatest reductions of 18 and 16 seconds are seen northbound on Jewry Street and St
George’s Street respectively.

•

Journey times reductions compared to the base model are greater in the PM peak than the AM peak, with
reductions of over 30 seconds eastbound on Stockbridge Road.

•

There is a greater level of journey time reductions for buses in the AM with journey time reductions of one
minute seen at various points on the network.

•

There are also noticeable reductions in journey times for buses on all sections of the network in the PM
peak.

Delay
• In the AM peak, vehicles suffer an average delay of 1.56 minutes each.
•

Vehicles suffer an average delay of 1.37 minutes each in the PM peak.
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Performance against priorities
Priority

Comment

One: Reduce city centre
traffic

Compared to the base model, traffic volume on the city centre
network is reduced by 10% and 3% in the AM and PM peaks
respectively. This is a smaller reduction than most other
Options. However, it demonstrates the wider benefits to recharacterising the streets can be achieved without significant
dis-benefit to vehicles.

Two: Support healthier
lifestyle choices

The revisions to the vehicle network facilitates significant
improvement for walking, cycling and the quality if the public
realm.
The average delays on the network are only reduced by 3% in
the AM peak. This is almost equal to the do minimum scenario
which exhibits a 1% reduction.
In the PM peak delays are reduced more significantly by 14%.
This represents the greatest delay reduction of all the Options.
This could represent a significant impact on improving City
Centre air quality through reduced vehicle dwell time.

Three: Invest in
infrastructure to support
sustainable growth

This option does not include significant investment in new or
existing infrastructure, however repurposing the existing vehicle
space to capture wider benefits to support the local economic
growth can be achieved without significant dis-benefit to
vehicles.

Opportunities to optimise/amend
Additional tests could be carried out, investigating alternative changes in the one-way system, particularly an
option including two-way movements on North Walls.
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2.6.

One-way System with Park & Ride and Bus Gates (Option 3bii)

Proposed Option 3bii, combines the measures in Option 1b and 3bi. The changes applied in the
microsimulation model are summarised in Figure 2-6.
Figure 2-6 - Option 3bii - One-way system with Park and Ride and Bus Gates

Impact on network
Network capacity
• The city centre network is performing at a similar capacity as per the base model in both the AM and PM
peaks.
•

As for the other Options, Stockbridge Road / Andover Road / City Road / Sussex Street is the only junction
over capacity in the AM peak, with overall delays of above one minute. This junction is also over capacity in
the PM peak.

•

Additionally, in the PM peak, Stockbridge Rd / St Paul's St / Elm Rd junction is operating over capacity.

Journey times
• In the AM peak, this Option results in journey time savings for normal traffic on most sections of the
network.
•

As for many of the other Options, the greatest reductions are seen eastbound on Stockbridge Road
however these are only of around 20 seconds in the AM.

•

In the PM peak, there is an overall general traffic journey time increase.

•

There is a greater level of journey time reduction for buses in both the AM and PM.

•

The greatest reductions for buses in both peaks are approximately one minute and 20 seconds.

Delay
• In the AM peak, vehicles suffer an average delay of 1.25 minutes each.
•

In the PM peak, vehicles suffer an average delay of 1.54 minutes each.
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Performance against priorities
Priority

Comment

One: Reduce city centre
traffic

Compared to the base model, traffic volume on the city centre
network is reduced by 25% and 10% in the AM and PM peaks
respectively. This is the greatest reduction in the AM and
second greatest in the PM of all the options tested.

Two: Support healthier
lifestyle choices

The revisions to the vehicle network facilitates significant
improvement for walking, cycling and the quality if the public
realm.
The average delays on the network are reduced by 19% in the
AM peak but only 3% in the PM peak. Although the reduction is
not great in the PM, a positive impact on improving City Centre
air quality through reduced vehicle dwell time may still be felt.

Three: Invest in
infrastructure to support
sustainable growth

This option includes investment in Park and Ride and bus
priority infrastructure. Repurposing the existing vehicle space to
capture wider benefits to support the local economic growth can
be achieved without significant dis-benefit to vehicles.

Opportunities to optimise/amend
Potential to model this option in combination with demand management measures (Option 2) which may best
reflect the priority objectives.
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3.

Emissions modelling

As well as modelling traffic movements, further analysis has been undertaken to model the resulting impacts on
air quality and emissions.
The modelling package ‘PHEM’ (Passenger-car and Heavy-duty Emission Model) is an instantaneous
emissions model (IEM) that forecasts the impact of network, fleet, and traffic control changes on vehicle
emissions.
Outputs from the VISSIM microsimulation model have been combined with detailed information regarding the
vehicle fleet, including fuel type (petrol, diesel) and emissions standards (Euro 1-6 / Euro I - VI) to assess the
impact of the six scheme options described in this report. The expected vehicle fleet mix is shown in Figure 3-1.
This illustrates that EURO 6 (VI) standard vehicles are forecast to dominate the fleet quickly.
Figure 3-1 - Fleet mix (2013-2035)
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The emission types considered were;
•

fuel consumption (as a proxy to CO2 emissions);

•

NOx (Nitrogen Oxides); and

•

PM10 (Particulates).

The model results for each emission type (for AM peak hour) are shown in Figures 3-2 to 3-4.
It was found that there was a large reduction in NOx and PM10 emissions, and a slight reduction in fuel
consumption (CO2) in the future scenarios compared to the base scenario (BY). This includes the future ‘dominimum’ (DM) - i.e. without any of the proposed schemes. This improvement between existing (BY) and future
do minimum (DM), despite a comparably small reduction in the number of vehicle movements, demonstrates
that improvements to the vehicle fleet composition (emissions per car reducing) plays an important role in
changes in emission levels.
Between the scheme options tested, only slight differences were observed. However, demand management
measures (Option 2) demonstrated the most consistent results across both peak hours.
The most prominent links where vehicular emissions are highest are Jewry Street, Bridge Street, Eastgate
Street, High Street, B3330 and St George’s Street. However, whilst these links are the focal point for
emissions, they are forecast to be at a much lower level than the base scenario.
Figure 3-2 - Fuel consumption (proxy for CO2) for all scenarios (AM)
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Figure 3-3 – Nitrogen Oxides (NOx) for all scenarios (AM)

Figure 3-4 - Particulates (PM10) for all scenarios (AM)
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4.

Summary and conclusion

4.1.

Option comparison

Figure 4-1 – Network Statistics (AM Peak)

Figure 4-2 - Network Statistics (PM Peak)

4.2.

Priority One – Reduce City Centre traffic

The City Centre road network is congested, and traffic moves slowly at peak times. Driven by feedback from
public consultation and evidence from traffic survey data, this priority looks to address this issue and improve
the City Centre environment by reducing traffic.
Option performance
All six options demonstrate a reduction in City Centre traffic to some extent, however Option 3bi (one-way
system changes in isolation) contributes the most limited reduction of 2% in the AM and 3% in the PM.
Figure 4-1 shows that Option 3bii (One-way system change combined with Park and Ride, and bus priority)
results in the greatest reduction in traffic on the network in the AM peak representing the most significant
contribution towards priority one, with a 25% reduction compared to the base network.
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In the PM, Figure 4-2 shows that Option 3a (western bypass combined with Park and Ride, and bus priority)
exhibits the greatest reduction in traffic volume at 12% lower than the base scenario, however this is still
comparable to the 8% reduction provided by Option 1b (excluding the Western bypass).

4.3.

Priority Two – Support healthier life choices

This priority aims to address safety concerns, contribute to a reduction in City Centre pollution and improve
levels of physical activity for Winchester City residents.
Option performance
By reducing City Centre traffic, road space may be freed for use by active transport modes including
pedestrians and cyclists. As explained above, Options 3a (western bypass combined with Park and Ride, and
bus priority) and 3bii (One-way system change combined with Park and Ride, and bus priority) result in the
greatest traffic volume reduction potentially enabling the greatest allowance for road space reallocation. The
one-way system changes represented in Option 3b’s are designed to facilitate a wholescale re-characterisation
of the streets to more people- based environments.
Additionally, option comparison of average delays across the two peak periods indicate that Options 1a (Park
and Ride), 1b (Park and Ride, and bus priority) and 2 (Demand management, Park and Ride, and bus priority)
may have less vehicle idling time in the City Centre, potentially reducing air pollution and having associated
benefits to residents’ health.

Priority Three – Invest in infrastructure
This priority centres around the idea that effective transport infrastructure is necessary to maintain and grow
Winchester’s thriving economy, including by attracting and encouraging people into the City to shop, visit, live,
study and work.
Option performance
The analysis above indicates that all the Options reduce traffic volumes and delays on the network and hence
accommodate planned growth to some extent. When comparing Options, it’s evident that the addition of the
Western bypass does not meaningfully alter the traffic flow reduction or delays on the network.

Summary
Priority

Park and
Ride
(Option 1a)

Park and
Ride and
Bus Gates
(Option 1b)

Demand
managem’t
(Option 2)

Park and
Ride, Bus
Gates and
a Western
bypass
(Option 3a)

One-way
System
(Option 3bi)

One-way
System
with Park &
Ride and
Bus Gates
(Option
3bii)

One: Reduce city
centre traffic

Two: Support
healthier lifestyle
choices

Three: Invest in
infrastructure to
support
sustainable
growth
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