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1. Introduction

Watlington lies at the junction of the B480 and B4009 in South Oxfordshire. Oxfordshire County Council
(OCC) has asked AECOM to use a VISSIM model produced for the Homes and Communities Agency
(HCA) to assess the impact of proposals to remove on street parking on congestion in the town centre.
The HCA has granted permission for this model to be used for the sole purpose of this study and the
modelling is undertaken on a without prejudice basis.

The focus of this study being to understand the potential traffic impacts on the Watlington Air Quality
Management Area (AQMA), see Figure 1-1. Queue lengths and journey times have been collected from
the model to allow the impacts to be quantified.

Figure 1-1 ° Extent of Watlington AQMA (from SODC Air Quality Action Plan 2014)

This document outlines the construction of the AM and PM VISSIM models, the level of calibration
achieved and the queue and journey time results of the parking study.

Following this introduction, the report is structured as follows:

Section 2 Background Information
Section 3 Model Construction and Network Development
Section 4 Matrix Development
Section 5 Calibration
Section 6 Parking Study Extension
Section 7 Summary
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Appendix A Journey Time Results
Appendix B Queue Length Results

2. Background Information

This section sets out the background information used to create the model.

2.1. Model Extent

The microsimulation software VISSIM, version 8.00-13, was used to model the area. The VISSIM model
extent covers the B480 and B4009 passing through Watlington and includes High Street and Hill Rd,
shown in Figure 2-1.

Three junctions are included in the model:
1. B4009/Cuxham Rd;
2. B480/Couching St; and
3. B4009/High St/Hill Rd.

Figure 2-1 ° VISSIM Model Extent

2.2. Data Collection

Traffic surveys were carried out on Thursday 26/05/2016 from 0700-1000 and 1600-1900, during which
turning count information was collected at the Couching St and Cuxham Rd junctions. The data was
collected by vehicle type in 15 minute intervals.

2.3. Site Visit
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A site visit to observe the current network was carried out by AECOM on the 05/12/2016 and
06/12/2016.

A spot count was undertaken for the two pedestrian crossings of Couching St, although none were
observed to be using the crossing further out of town. Spot counts were also undertaken for the Hill Rd/
High St/B4009 junction. Congestion was observed in both AM and PM periods. The issues observed
were similar in both AM and PM peak periods.

A large amount of queueing was observed on the B480 at the Couching St junction in both northbound
and southbound directions. In the AM period the queues extended to the Gorwell junction in the
southbound direction, occasionally reaching back as far as the Cuxham Rd junction and around the
sharp bends onto Ingham Rd in the northbound direction and onto side roads not included in the model.
In the PM period the southbound queue was not seen to extend past Davenport Place, the northbound
queue was similar in extent to the AM and extended around the bends onto Ingham Rd. Three vehicles
were observed to be parked on street on the B480 NB before the junction with Couching St.

The congestion along Couching St was due to parked cars on the western side of the road between the
B480 and the Hill Rd/High St junction. The pinch point where the road narrows to one vehicle width also
caused congestion in both directions. North of the pinch point on street parking on either side of the road
caused queueing in both directions. The give way behaviour by drivers was observed to be key to
keeping the traffic flowing.

Pedestrians were observed to be very cautious, often waiting for vehicles to have actually stopped,
before using the zebra crossing in the town centre. Queueing from the pinch point often resulted in the
crossing becoming blocked.

HGVs were very slow passing through the town centre due to the narrow width of all roads.
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3. Model Construction and Network Development

This section contains detail on the model construction, including link behaviour and routeing, speed
distributions, gap acceptance criteria and local details such as pedestrian crossings, part-time signals
and bus routes.

3.1.  Link Behaviour and Routing

Local road behaviour type has been implemented across the network.  The models use origin-
destination (OD) matrix assignment ΩΥΚΠΙ�×ΗΟΧ�ΗΚΝΓΥ∝� There is no route choice in the Base models and so
they do not need to be converged to be validated. Each of the modelled junctions has been assigned a
specific node, with traffic assigned to six entry/exit zones. Additional nodes have been used to aid
modelling of on-street parking.

3.2. Speed Distributions

The speed limits on each road in the network have been matched to those observed on site; these have
been used as a starting point for coding the Base model. Standard speed distributions have been used
in the model.

3.3. Desired Speed Decisions

Desired speed decisions have been used on the entrance or exit of any link where the speed limits
change. All other entrance speed limits have been set using the desired speed distributions as the
vehicles enter the network.

Reduced speed areas have been used throughout the town centre along Couching St to replicate the
slow moving traffic and ensure the give way behaviour observed on site is replicated in the model.

3.4. Gap Acceptance Criteria

Priority rules have been set at each of the junctions to allow the correct behaviour and vehicle flow
through the junctions. Where appΤΘΡΤΚΧςΓ�� ςϑΓΥΓ�ΧΤΓ�ΦΚΗΗΓΤΓΠς� ΗΘΤ� ×ΝΚΙϑςΥ∝� �ΕΧΤΥ, motorcycles and LGVs)
ΧΠΦ�×ϑΓΧΞΚΓΥ∝��OGV1&2 and buses).
Priority rules have also been used in the modelling of on street parking to allow overtaking of the parked
vehicles in the oncoming traffic lane based on observations of behaviour on site.

3.5. Pedestrian Crossing

The pedestrian crossing in the town centre has been modelled with pedestrians being cautious as was
observed in the site visit.

3.6. Bus Routes

The T1 bus service between Oxford and Chinnor passes through Watlington with a service frequency of
1 per hour. The northbound bus uses the one way section on High St, this bus has been modelled to exit
and re-enter the network.

3.7. On Street Parking
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The permanently observed on street parking on Couching St and on the B480 before the junction have
been modelled using separate vehicle inputs in the first two minutes of the model before the remaining
traffic.

The parking locations are shown in Figure 3-1. Spaces for 3 vehicles have been included on the B480
link. In the northbound direction on Couching St there is a section of parking for 3 vehicles, then for 6
vehicles and another 4 vehicles after the pinch point. In the southbound direction along Couching St
there is a section of parking for 3 vehicles before the pinch point, staggered slightly from the parking in
the opposite direction. The parked vehicles must be overtaken in the opposite lane of traffic.

Figure 3-1 ° On Street parking locations shown in blue
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4. Matrix Development

This section details the method used to create the demand matrices and defines the modelled time
periods.

4.1. Matrix Construction

The matrices determine the number of vehicles released into the VISSIM model within each 15 minute
time period; individual matrices have been created for each of the following vehicle classes:

ω Car;
ω LGV;
ω Motorcycle;
ω OGV1; and
ω OGV2.

A matrix has been constructed from the turn count data supplied from the 26/05/2016 survey. Turning
proportions from the spot counts have been included and used to scale the inputs from zone 2
(Couching St).

Additional demand has been used to replicate queuing observed whilst keeping the turning counts within
the allowable GEH values. The traffic flows when based on turn counts alone did not accurately
represent the queues observed.

4.2. Modelled Periods

The modelled times are:

Modelled Period Peak Hour
AM 0745-0915 0800-0900
PM 1645-1815 1700-1800
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5. Calibration

The models have been calibrated against turning counts and using the survey video footage of the
junctions.

The turning counts from the manual classified counts have been compared to the modelled turning
counts to ensure the turning proportions and volumes are modelled correctly. GEH is a statistical
formula used to compare observed and modelled traffic flows, and a minimum acceptable criteria would
require 85% of flows to be within a GEH of 5. As shown in
Table 4.2-1 the GEH values obtained when comparing the modelled turning counts with those observed
are all within this requirement. As such the modelled flows in the AM and PM models are all calibrated to
an acceptable level. These percentages exclude the GEH values from banned internal U-turn
movements within the network.

Table 4.2-1 ° Turning Flow Calibration
Percentage of turning counts with GEH value:

Less than or
equal to 1

Less than or
equal to 3

Less than or
equal to 5

AM (0800-0900) 17% 83% 100%

PM (1700-1800) 25% 83% 100%
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6. Parking Study Extension

AECOM has undertaken modelling to assess the impact of removing parking on the B4009 within
Watlington on traffic flow through the town.

6.1. Modelling

The congestion in four scenarios has been assessed as part of this study; the on-street parking present
in each is shown in Figure 6-1. In addition a fifth scenario is presented which shows the congestion
ΡΓΤΗΘΤΟΧΠΕΓ�ΘΗ�ςϑΓ�ΠΓςΨΘΤΜ�ΚΗ�ΧΠ�ΧΝςΓΤΠΧςΚΞΓ�″∋ΦΙΓ�4ΘΧΦ≥�ΨΓre to be provided around the north of
Watlington linking the B4009 west and east. For the purpose of a robust assessment, the traffic flows
used in this scenario are 2033 traffic flows with the addition of traffic which could be generated by 3,500
houses at the Chalgrove Airfield site. The scenarios are summarised as in Table 6.1-1.

Table 6.1-1: Modelled Scenarios
Scenario Year Parking Edge Road Description
1 2016 Existing No 2016 Do Nothing
2 2016 Removed No 2016 Do Something
3 2033 Existing No 2033 Do Minimum
4 2033 Removed No 2033 Do Something

5 2033+Chalgrove Existing Yes 2033 + Chalgrove + Edge Road
Scheme

Figure 6-1 ° On Street Parking(Blue) in Do Nothing/Minimum (left) and Do Something (right)
Scenarios

Watlington town centre is covered by an AQMA, shown in Figure 1-1, which includes Couching Street
and sections of Shirburn Street and Brook Street.

Four sets of results have been collected from the model:
1. Queue lengths have been recorded at the pinch point in the town centre (Couching St/Hill

Rd/High St junction), shown in red in Figure 6-2.
2. Journey times have been collected for routes through the pinch point, between the locations

shown in Figure 6-2:
A. Brook St N ° Couching St (green)
B. Howe Rd ° Couching St (blue)
C. Couching St North - Couching St South (purple)

3. Unreleased vehicles (vehicles that do not enter the network because queuing extends past the
entry point)
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4. Total Delay: total network delay for all vehicles over the model period.  This is the total amount
of time vehicles are not travelling at their desired speed.

Figure 6-2 - Queue Markers (Red) and Journey Time Measurements (purple/blue/green)
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6.2. Results

Journey time and queue length results were collected for each of the five scenarios in both AM and PM
periods. A full set of results can be found in Appendix  A  &  B, these include the 2033 ″∋ΦΙΓ�4ΘΧΦ≥
scheme with Chalgrove development flows for comparison.

6.2.1. Journey Time Results

The following graphs show the journey time results on Couching St, in the northbound and southbound
directions, through the pinch point in the town centre.

The results for journey times along Couching St through the pinch point show similar trends in both AM
and PM periods. In 2016 the results show that removing the on-street parking on Couching Street will
result in reductions in journey times when compared with the 2016 baseline. The differences will be
greater in the northbound than the southbound direction.

In the northbound direction the 2033 Do Minimum scenario has the longest journey time at 160 seconds
in the AM and 180 seconds in the PM. The journey time in the 2033 Do Something scenario in the AM
increases through the model period to reach 160 seconds.

In the southbound direction the journey time is reasonably consistent in both 2016 scenarios and the
2033 Do Minimum Scenario, in the AM there is a peak at the start of the modelled period reaching 200
seconds but this drops back down quickly. The 2033 Do Something scenario has significantly longer
journey times in the southbound direction through the pinch point, reaching a maximum of 300 seconds
in the AM and 350 seconds in the PM.

The results show that the provision of an Edge Road, even with 2033 plus Chalgrove Airfield
development traffic flows, will result in significantly improved northbound journey times, and comparable
southbound journey times, when considered against the 2016 existing situation. The provision of an
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Edge Road would result in significant journey time benefits in both directions in 2033, when compared
with both with and without on-street parking scenarios.

6.2.2. Queue Results

The following graphs show the average queue length results in either direction (northbound/southbound)
from the pinch point in the town centre.

In 2016, traffic queues at the central pinch point will be reasonably comparable between the Do Nothing
and Do Something scenarios. Removing the on-street parking will result in a spike in average queues at
0830 hours, reaching 75m in the northbound direction, with results similar at other times.

The queue length will increase significantly both periods in the 2033 Do Something scenario, in the AM
this reaches 430m southbound and 320m northbound, in the PM the queue extends to 474m
southbound and 156m inbound.

The results also show that the implementation of an Edge Road would deliver significant reductions in
queues below those seen at the moment, with total queues at negligible levels.

It should be noted that the queue length measured solely records continuous queueing at the central
pinch point and does not include further queuing beyond on street parking in the Do Nothing/Do
Minimum scenarios.
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6.2.3. Unreleased Vehicles

In both Base & 2033 Do Something AM and Base Do Nothing scenarios all vehicles are released into
the network. The unreleased vehicles in the 2033 Do Minimum and 2033 Do Something PM scenarios
are detailed below in Table 6.2.3-1.

Table 6.2.3-1° Unreleased Vehicles

This shows that there will be a significant number of vehicles unable to enter the network from the B480
N and B4009 W in the 2033 Do Minimum Scenario. This suggests that there would be congestion
reduction benefits of removing the on-street parking in 2033 based on the number of vehicles which can
enter the network. However, coupled with queue data from the central pinch point, it shows that queues
will be held outside of the AQMA in the 2033 Do Minimum Scenario, rather than at the central pinch
point, which could be a benefit for Air Quality. The removal of on-street parking in 2033 will result in a
greater number of vehicles passing through the AQMA, and higher levels of queueing at the central
pinch point which we understand is most sensitive to Air Quality issues.

6.2.4. Overall Network Delay
The overall network delay has been recorded.  This is the total amount of lost time vehicles are not
travelling at their desired speed. This includes entry and exit routes into the network, as well as routes
through the network. These values are shown in Table 6.2.4-1 below.

Table 6.2.4-1 ° Total Delay (hh:mm)
AM PM

Base Do Nothing 43:40 30:04
Base Do Something 11:19 9:44
2033 Do Minimum 266:43 278:44
2033 Do Something 54:01 69:32
2033 Chalgrove + Edge Road 19:05 20:22

The results show that removing the on-street parking would reduce total delay in 2016. However, by
2033 the delay experienced would be significantly higher than existing levels even without the on-street
parking. In the PM peak the level of delay in the 2033 Do Something Scenario will be twice that of the
2016 Do Nothing scenario. This shows that whilst removing the on-street parking would reduce total
delay when compared with Do Nothing and Do Minimum Scenarios, the level of delay will still increase
significantly by 2033 and a larger intervention is likely to be necessary to comprehensively address the
issue of vehicle delay. This is exhibited by the Edge Road scenario, which shows that in 2033 delays
could be reduced to below existing levels and significantly below levels which would occur in the 2033
Do Something scenario.

2 ° B4009,
Couching St

3 ° B480, Howe
Rd

4 ° B4009, Britwell
Rd

Base Do Nothing AM 0 0 0
Base Do Nothing PM 0 0 0
2033 Do Minimum AM 0 152 35
2033 Do Minimum PM 1 264 91
Base Do Something AM 0 0 0
Base Do Something PM 0 0 0
2033 Do Something AM 0 0 0
2033 Do Something PM 4 0 0
2033 Chalgrove + Edge Road AM 0 0 0
2033 Chalgrove + Edge Road PM 2 0 0
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7. Summary

AECOM was asked by Oxfordshire County Council to assess the traffic congestion impact of removing
on street parking through Watlington town centre, with reference to the AQMA.  The key summary points
are as follows:

ω The removal of parking on Couching Street will result in short term journey time benefits in both
northbound and southbound directions. However by 2033, whilst there will be some northbound
benefits, southbound journey times will increase significantly.

ω Queueing at the central pinch point will remain comparable with or without parking in the short
term, although there will be a brief spike in the northbound direction with parking removed. By
2033 the removal of parking on Couching St will result in major increases in queuing at the
central pinch point in both directions.

ω There will be significant queues on the B480 N and B4009 W, albeit to a lesser extent, in 2033
with parking retained. This will result in a reasonable number of vehicles being unable to enter
the network. This suggests a congestion benefit to removing the on-street parking, although
caution needs to be taken in considering how this might affect the AQMA. These results show
that queues will be held outside of the AQMA in the 2033 Do Minimum Scenario, rather than at
the central pinch point, which could be a benefit for Air Quality. The removal of on-street parking
in 2033 will result in a greater number of vehicles passing through the AQMA, and higher levels
of queueing at the central pinch point which we understand is most sensitive to Air Quality
issues.

ω The removal of parking will reduce total delay across the network as a whole, which includes
entry and exit routes outside of the central area. However delay will still increase considerably,
with the 2033 Do Something scenario experiencing delay roughly twice that of existing levels.

ω The provision of an Edge Road, even with the addition of Chalgrove Airfield traffic in 2033 would
result in less delay, shorter queues and improved journey compared to the existing situation in
2016. The Edge Road would provide significant traffic congestion and air quality benefits.
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Appendix A ° Journey Time Results
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Appendix B ° Queue Length Results
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