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1. Introduction

1.1 sStudy Cbjectives

1.1.1 Any new road, road improvement or traffic management
scheme could affect pedestrian journeys in its locality or
elsewhere. Some Jjourneys may be affected directly, with
severance caused where the new road or road improvement cuts
across a pedestrian route, others may be affected indirectly with
a new road causing changes in traffic levels elsewhere. To
enable effects on pedestrians to be given proper weight when
decisions are taken, techniques are required that forecast the
effects of the scheme on the number and qguality of pedestrian
journeys. This is particularly true in wurban areas, since
effects on pedestrians may be one of the main benefits or
disbenefits of measures to relieve urban traffic.

1.1.2 As a first stage of research in this area, TRRL placed a
contract with The Institute for Transport Studies at the
University of Leeds. The terms of reference were:

i) to review literature for currently available techniques and
possible approaches and for any useful and general
background information on:

a) estimating numbers of pedestrian journeys
b) assessing changes in pedestrian amenity;

ii) to make recommendations as to the best (if any) currently
available techniques for (a) and (b) ~above, taking into
account the availability of any data required as inputs to
the techniques;

iii) if the 1literature review reveals that further work is
necessary 1in these areas, either in the development or
testing of existing methods, or in the development of new
methods, to make detailed proposals to carry out the
necessary research.

As well as the literature review (May et al 1985) that study
produced recommendations for further research (May, 1985). In
1986 TRRL commissioned the Institute for Transport Studies to
conduct a research project based on those recommendatlons whose
detailed elements were designed to:

1) develop sampling procedures/expansion factors for pedestrian
counts;

2) identify proportions of pedestrians by type,

3) test predictive models of pedestrian numbers:

4) develop dose-response relationships for overall nuisance and
individual environmental effects;

5) explore evidence among residents of trip suppression and
diversion in response to environmental conditions.

1.2 Study Reports

This report deals only with items (1) and (2) above. Other
reports based on this study provide an update to the original
literature review (Turvey, 1987); a description of the survey



design (Hopkinson et al, 1987a); and the results of work on. items
(3), (4) and (5) above (May et al, 1987; Hopkinson et al,
1987b; Hopkinson et al, 1987c).

1.3 Stu Method

The study method involved the selection of 15 centres, in five
categories of three each. Of each set of three, one was to be
set aside for validation purposes. The centres are 1listed in
Table 1 and sketch plans of each location are included in
Appendix 1. The procedures for site selection are described in
Hopkinson et al, 1987a.

The study programme involved the following fieldwork:

(1) manual classified counts of pedestrians;

(2) video data collection for pedestrian numbers and
traffic flows;

{(3) on-street pedestrian interviews;

(4) household interviews;

{(5) noise and pollution monitoring;

(6) observation of site characteristics.

Of these items (1)-(3) and (6) were collected at all centres;
items (4) and (5) were collected at two and three sites
respectively as indicated in Table 1. This report makes use
only of data from sources (1), (2) and (6).

Table 1

Study locations for On-Street Interviews
and Pedestrian Counts

Type Centre 1 Centre 2 Validation
Centre

Large urban Manchester* | Aberdeen Bristol
active
Large urban Lewisham¥ Sheffield Coventry
depressed
Small urban Lanark#* Winchester Guildford
historic
Small urban - Chesterfield Kilmarnock Epsom
other '
District Hebden Bridge#* Twickenham Hazel Grove#**
Centre

——— i e e o -—— VS — T S s (T P P S S G G S G Gyt S S G S e S S D G R dv e U A R d—

* Pollution Studies
%% Household Interviews



1.4 Report outline

In developing the detailed methods for recording data and
determining sampling procedures, use was made of previous
literature and earlier work by the Institute in Manchester
(Hopkinson, 1987). These are described in Chapters 2 and 3
respectively. Chapter 4 describes the methodology adopted in this
study. Chapters 5 to 7 presents the results of the main
analyses, and Chapter 8 draws conclusions from the study.




2, Previous Count Methods

2.1 Types of Count

The earlier literature review (May et al, 1985) identified three
types of count of pedestrians which might be of interest:

flow along pavements in a given time period;

flow crossing roads for a given length of road and a given
time period;

concentration of pedestrians in a given area of pavement at
a specific instant.

These are referred to in the remainder of this report as pavement
flows, crossing flows, and pavement concentration.

2.2 Count Methods

The Manual of Environmental Appraisal (DTp, 1983) sets out three
basic methods for the direct counting of pedestrian numbers:

(1) f£film based counts;
(2) the moving observer method:;
(3) manual spot counts.

The Manual advocates that selection of the method should be
dependent on the size of the survey and the equipment available
rather than on any inherent superiority. of one particular
method.

(1) Film Based Counts

Film methods may involve video tape or time 1lapse photography,
and offer a permanent record of events at low running costs.
They can be used, given a suitable vantage point, to provide all
three types of count. Also, both quantitative analysis of
pedestrian numbers and gualitative assessment of pedestrian
behaviour is possible.

Disbenefits are the high c¢apital and analysis costs, the
inability to classify pedestrians, and difficulties in achieving
a good camera vantage point.

(2) Moving Observer Method

The observer traverses a unit distance (usually 100m) in one
direction counting every person he/she passes in both directions
and deducting the number of persons overtaking. The count is
then repeated in +the  opposite direction and the pavement
concentration is given by the mean of the two values divided by
the area of pavement.

This method depends critically on the assumption that flows of
pedestrians in all directions, including those crossing the
pavement, are constant over the period of study. However, this
equilibrium situation is unlikely to exist in most urban centres,
and serious errors can arise where it does not. In a study
carried out in 1985 in Knaresborough the moving observer method



was found to be a poor method for the representation of pavement
concentration (Hopkinson and May, 1986).

(3) Manual Spot Counts

Manual counts of pedestrians can be made from a specified fixed
location. Movements across a screen line are recorded on tally
counters. For pavement flow the screenline would be an imaginary
line drawn across the pavement perpendicular to the carriageway;
for crossing flows the length of screenline needs to be defined.

Limited data can be recorded by any one member of the survey team
and hence the more data required, the larger the survey tean
resulting in high labour costs. Analysis costs are low however,
and pedestrian classification is possible using this method.
Recent developments in portable event recorders may reduce the
cost of data collection, by increasing the volume of data able to
be recorded by one person, and increase the reliability, as well
as providing a more permanent record (Polus, 1978; Ghahri-Saremi,
1987) .

Further details of the application of the methods outlined are
given in May et al, (1985).

2.3  Duration of Count

10 minutes appears to be the length of manual count which is most
commonly used (City of Coventry, 1973). .The basis for this is
not statistical. Such a count period allows for a 10 minute
period directional count at a site with a 5 minute break followed
by a count of the other crossing direction or pavement flow or at
another site, within a half hour time period. This duration of
count period is also claimed to minimise observer boredom and
hence Kkeep errors to a ninimum. Haynes (1977) loocking just at
peak periods indicates that extending from a 10 minute count to a
15 minute count period would reduce errors by 10%.

For film based methods a two hour film has generally been
considered adequate for studies involving some assessment of
behaviour. The cost of film methods depends both on the duration
of film to be analysed and the amount of data to be extracted.
Again, resource limitations will restrict both film and analysis
time.

2.4 Classification of Flow

Little information is available regarding appropriate levels of
disaggregation for pedestrian data. It is generally agreed
however that there is a need to treat the elderly and the young
as separate components of flow. The normal approach 1in the
literature has been to classify the young as those under twelve
and the elderly as those over 65 years of age. The separation of
these age groups is not well defined and is often left to
subjective assessments by observers on street or from film.



3. Pilot Surveys: Manchester
3.1 Background

In the absence of guidance regarding suitable count periods and
the resource commitment that may be required in order to attain a
given level of accuracy, further analysis was conducted of
pedestrian data collected as part of a research studentship in
Manchester in 1986 (Hopkinson, 1987).

The data available was collected on video tape from a first floor
vantage point in Cross Street, Manchester on 14/5/86 and 15/5/86
(both weekdays).

3.2 Characteristics of Temporal Distribution of Flow

Figure 1 is compiled by taking consecutive 5 minute flow counts
for one pavement on 14/5/86 from the video and plotting these
values against time. Figure 2 indicates the smoothed results for
both pavements. The maximum 5 minute flow occurs at just after
1300 and registers Jjust over 240 persons/five minute period.
Minimum flows in the off peak are as low as 40 persons/five
minutes. Both these figures are representative of the main
shopping pavement in Cross Street. The opposite pavement has few
retail or commercial outlets along the segment being £ilmed.
However, whilst its flows are typically 35% below those of the
main shopping pavement, the same characteristics of temporal
distribution apply.

3.3. JIdentification of Analysis Periods

From Figure 2 the effects of both the morning and evening ’‘peaks’
can be observed along with a more pronounced midday ‘peak’.
Therefore in the period 0830 to 1720 two foff peak’ periocds are
also observed, one in the morning and one in the afternoon. It
appears realistic to divide the day into 5 periods each of which
displays particular characteristics.

The following periocds seem appropriate:

(1) 0815 - 0920 Period P1 (AM Peak)
(start of £ilm)

(2) 0920 - 1150 Period P2 (AM Off Peak)

(3) 1150 - 1440 Period P3 (Midday Peak)

(4) 1440 - 1650 Period P4 (PM Off Peak)

(5) 1650 - 1720 Period P5 (PM Peak)

(end of film)

3.4 Identification of Sample Count Duration

Within each of the analysis periods identified in Section 3.3 it
is possible to conduct a ’sample count’ which is representative
of the analysis period as a whole and to which an expansion
factor c¢ould be applied to give an estimate of total pedestrian
flow for that analysis period. Accuracy will be determined both
by the duration and timing of the sample count.

e




FIGURE1 PEDESTRIAN FLOWS FOR MANCHESTER PILOT SURVEY, (14,/05/88).
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FIGURE 2 PEDESTRIAN FLOWS FOR MANCHESTER PILOT SURVEY, (14/05/886).
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The data available for the AM and PM peaks was incomplete and as
the study for TRRL was to concentrate on the periods between 0900
and 1700, only the middle periods P2, P3 and P4 are considered
further.

The accuracy with which a sample of a given duration can be used
to estimate flow for the analysis period will increase as the
duration increases. This accuracy can be indicated by the
coefficient of variation of the distribution of independent
counts of given duration during the time period. However, as
duration increases the number of independent counting periods
falls, and estimates of coefficients of variation become less
reliable.

Table 2 indicates, from the data for pavement B on Wednesday
14/5/86, the coefficients of variation for different sample count
durations for the three analysis periods. These results are
plotted in Figure 3.

Table 2

Coefficients of Variation (%) for Pilot Data for Different
Sample Count Durations

Analysis Period Duration of Sample Count (Mins.)
5 10 15 20 @ 25 30 35% 40%

0920 - 1150 30.1 29.2 27.0 25.0 24.8 24.9 25.0 26.1
(m) (30) (@5 (10) (7) (&) (5) (4) (3)

1150 - 1440 28.8 28.0 24.8 20.2 18.1 16.4 15.3 15.2
(n) (34) (17) (11) (8) (6) (B) (4) (4)

1440 - 1650 16.1 12.3 11.4 11.0 10.8 10.4 9.9 9.4
(n) (26) (13) (8) (6) (5) (4) (3) (3)

—— e  ———— - — - —— - - ——— e for

Notes: (1) (n) = number of count periods in time slice
(2) * where values of n are below 5 coefficients
of variation become less reliable
(3) data for pavement B; Wednesday 14/5/86

Ideally, a sample count duration should be chosen in terms of the
accuracy of count required. No guidance has been given by the
Department of Transport on required accuracy, but as a result of
the literature review, very tentative suggestions were made for
obtaining counts at higher flow sites accurate to + 10%. Since
a count is within plus or minus two standard deviations of +the
mean of a normal distribution on approximately 95% of occasions,
this suggests that a coefficient of variation of 5% is required
to achieve this level of accuracy with 95% confidence. Table 2
and Figure 3 indicate that, <for Manchester at least, this is
unachievable. Indeed, for the morning off-peak the best that can

9



LOoelttlalentt Ol vdadl ldl il

Figure 3:

Effects of Sample Count Duration on Coefficient of
Variation for Pavement Flows: Manchester Pilot Data

sol
40 f=
30
0920 - 1150
20 J=
1150-1440
1440 - 1650
— '
10 =
1 1 i ] ] [
0 5 10 15 20 25 30

Time {minutes)
10



be achieved is an estimate to within + 50%. This clearly needs
reapprailsal in the light of the Survey results obtained- in the
main study.

As an alternative approach, it is possible to identify for all
three .analysis periods a ’knee’ in the curve beyond which the
rate of increase in accuracy with increased duration is less. 1In
two cases these occurred at 20 minutes, and in the third at 10
minutes. On this basis 20 minutes was taken as the duration for
manual sample counts; the use of video throughout the day would
permit this to be further checked.

3.5 sStart Time for Sample Counts

Ideally, the most appropriate start time for a sample count of a
given duration needs to be determined by comparing the total
count for the analysis period to the sample count over several
days. The start time selected should be that which gives the
lowest coefficient of variation of the resulting distribution of
expansion factors. In practice, such data was not available for
the Manchester pilot, and the cheice had therefore to be based,
somewhat arbitrarily, on the results of Figure 1. The sample
count periods selected for the main study were:

(1) 1000 - 1020
(2) 1200 - 1220
(3) 1500 - 1520

In addition a further count was carried out\at 0840 - 0900.

3.6 Expansion Factors for Estimation

Given 20 minute counts starting at 1000, 1200 and 1500 the
expansion factors required to estimate the total pedestrian flow
for the periods 0920-1150, 1150-1440 and 1440-1650 were derived
as indicated in Table 3. Table 3 shows the pavement totals for
each analysis period from the Manchester video data, the sample
counts and the appropriate expansion factors from the 20 ninute
counts. Averaged over the two days, these are 8.7, 10.0 and 7.4
respectively.

3.7 Crossing Counts

As Figure 4 indicates, similar temporal trends exist from the
Manchester data for pavement flows and for crossing flows. On
this basis it was decided that, for the main study, 20 mninute
counts should again be carried out at 0840, 1000, 1200 and 1500.

3.8 Pavement Concentration

In the Manchester study pavement concentration was observed from
the video film and the numbers of persons per unit area of
observed pavement at 30 second intervals through the day.
However, since it was clear, from Section 2.2, that concentration
could only be recorded reliably from video, and this would permit
any sampling frequency, choice of the most appropriate frequency
was left until the analysis stage of the main study.

e
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Table 3

Expansion Factors for Pavement Flows from Pilot Data

Analysis Period 0920- 1150- 1440~
1150 1440 1650

S il ke e T TP W A ek e s e P

Wednesday_14/5/86

Total Count 1710 4290 2060
Sample Count 175 419 351
Expansion Factor 9.8 10.2 5.9

e s o ————— — — — ———— T Y T T S S —— WL S i m— — o S T S S ik ks s ek e T S S PR S P e T e . S Wik s S

Thursda 15 5/86

Total Count 1448 5307 2885
Sample Count 191 548 323
Expansion Factor 7.6 9.7 8.9
Average Factor : ' 8.7 10.0 7.4

4. Methodology for the Main Study
4.1 General Approach

The survey strategy and site selection procedure are described
fully in a companion report (Hopkinson et al, 1987a). The brief
required each site to be studied on three days, and it was
decided to record the pedestrian count data using a combination
of manual and video techniques. Video was to be +the main
recording medium because it provided a permanent record from
which any analysis of data could later be conducted, enabled
classified flow to be recorded at no extra cost, and was the only
reliable means of measuring pavement concentration. However,
manual records were also to be kept to enable the accuracy of
this method to be assessed, and because they provided the only
reliable means of pedestrian classification.

4.2 Video Data

A tripod wmounted Panasonic F2 CCD video camera was used at all
sites. The camera had the facility to superimpose both time and
date on the film and also had a zoom facility. This enabled a
closer view of the street and a better definition of people and
traffic to be achieved.

Each video cassette was of 3 hours’ duration and filming took
place on two site survey days from 0900 to 1700. Resources and
the timetable did not permit the use of video on all three survey
days. However, extra video data was collected at three sites in
the spring of 1987, to enable seasonal comparisons to be made.
Table 4 shows the dates of-video data collection. The choice of
dates is described in Hopkinson et al (1987a).

12
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FIGURE 4. CROSSING FLOWS FOR MANCHESTER PILOT SURVEY, (BOTH PAVEMENTS) (14,05,86)
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Table 4

Dates of Video bata Collection

01 Chesterfield 18/10 (Ssat), 20/10 (Mon)
02 Sheffield 24/10 (Fri), 25/10 (Sat)
03 Lanark 27/10 (Mon), 28/10 (Tue)
04 Hebden Bridge 30/10 (Thu), 31/10 (Fri) *1
05 Kilmarnock 30/10 (Thu), 31/1¢ (Fri)
06 Aberdeen i1/11 (sat), 3/11 (Mon)
07 Lewisham 6/11 (Thu), 7/11 (Fri) *2
08 Epsom 10/11 (Mon), 11/11 (Tue)
09 Winchester 12/11 (Wed), 13/11 (Thu)
10 Guildford 14/11 (Fri), 15/11 (Sat)
11 Twickenham - 17/11 (Mon), 18/11 (Tue)
12  Bristol 19/11 (Wed), 20/11 (Thu)
13 Manchester 20/11 (Thu), 21/11 (Fri) *3
14 Coventry 24/11 (Mon), 25/11 (Tue)
i5 Hazel Grove 27/11 {(Thu), 28/11 (Fri)

NB: All dates in 1986 except where stated

*1 Also 8/4/87 (Wed)
*2 Also 26/2/87 (Thu), 27/2/87 (Fri)
*3 Also 6/3/87 (Fri)

Ideally the camera was sited at a first floor vantage point with
a good view of the street to include crossing facilities and
pavement count locations. The maximum range of the camera within
which pedestrians could be identified clearly was 100m. Care was
taken to obtain the best vantage point in the selected street,
rather than choosing an alternative street because of the
availability of a suitable vantage point. In practice, it was
not always possible to achieve an ‘ideal’ 1location for the
camera. On several occasions the building used to locate the
camera was parallel to the survey street and this only enabled
one pavement to be counted rather than two. In all cases a clear
view of the carriageway was able to be achieved.

Each survey site yielded around 16 hours’ data for the two days
although short periods of data (typically 5 to 10 minutes) were
lost during cassette changes. Otherwise the midday analysis
period data was complete. The morning and afternoon periods
were, however, affected by other sources of lost data. In the
morning, 20 minutes was lost at Bristol and Manchester, and 30
minutes at Twickenham, because of problems of access to recording
sites. In Lewisham 110 minutes’ data was lost because heavy rain
obliterated the field of view. In the afternoon 95 minutes’ data
was lost at Twickenham, 65 minutes at ILewisham and 20 minutes at
Hebden Bridge, Guildford and Coventry because of access problems.
75 minutes’ data was lost at Hazel Grove and 25 minutes at
Sheffield because of strong sunlight, and 80 minutes at Bristol,
60 minutes at Lanark, 50 minutes at Kilmarnock and 30 minutes at
Chesterfield because of heavy rain or pocor light. In all cases
the counts for the periods filmed were expanded pro rata to the
total analysis period.

—

These problems with video siting suggest that one vantage point

14




may not be appropriate throughout the day, and that, provided
that sufficiently robust equipment and secure locations can be
obtained an outside filming location may be preferable. In this
study the additional resources needed to supervise an outside
location were not available.

The incidence of poor weather may alsc have affected pedestrian
flows; the time periods affected were:

03 Lanark Monday pm
04 Hebden Bridge Thursday am
05 Kilmarnock Friday pm

07 Lewisham
09 Winchester
11 Twickenhamn

Thursday am
Thursday pm
Monday pm

a8 A28 8 BE &8 b9

These need to be allowed for in assessing the results in Chapters
5 and 6.

Rather than analyse all film, it was decided initially to analyse
one day’s data at each site. A second full day’s data was
analysed at Chesterfield and Sheffield, +to cover Saturdays, and
Manchester and Hebden Bridge, where manual counts suggested
markedly different conditions. At other sites counts were taken
from the video for the sampling periods of 1000-1020, 1200-1220
and 1500-1520 only.

The following data was extracted from the video tapes:

(a) directional pavement flow (both pavements where
possible) -

(b) directional vehicular flow (classified)

(c) pedestrian concentration (1 pavement)

(@) directional crossing flow

(e) site characteristics/location of survey staff.

Crossing flows were recorded at pedestrian crossing facilities
or, where none existed, along the length of the street in view.

All pedestrian data was collated in 5 minute time intervals,
except for pedestrian concentration data which was initially
collected at 10 minute intervals.

In collecting this type and volume of data at 15 sites with
different survey teams conducting and analysing both video and
manual count data it is important to derive a convention to
define a particular flow or count or interview location. Figure
5 shows the convention adopted. It was found that flows of over
80 pedestrians per minute were difficult to record from the video
£film.

4.3 Manual Counts
Two types of count were required in the ’video’ street:

(A} Pavement Flow Counts

These counts took place on one pavement only with one person
counting both directions separately along the pavement

15




FIGURE 5: CONVENTION FOR PEDESTRIAN FLOW COUNTS
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and classifying as described below. Locations for these
counts were selected to be within view of the video camera,
away from major generators of traffic, and at least 15m fronm
a pedestrian crossing, and to avoid impeding the normal flow
of pedestrians.

(B) Crossing Flow Counts

These counts took place on pedestrian crossings or along a
specified 1length of road (see Figure §5). One person
counted and classified each direction of flow.

Pavement and crossing counts were conducted on all three days, as
determined in Chapter 3, for 20 minutes from 0840, 1000, 1200 and
1500. N ) )

Figure 6 shows an example of the count form used to record
pedestrian numbers. Each pedestrian passing the specified count
point in the appropriate direction was recorded on the form by
placing a ’1’ in the appropriate box. In this way the numbers of
pPersons passing in any 5 minute period were recorded.

The use o©of a record sheet proved preferable to six hand held
tally counters, once the observers were familiar with the task.

In the interview respondents were asked to compare a number of
environmental attributes within the interview street (street 2a)
and also in two other streets in the centre (streets B and ().
For these two additional streets a total pedestrian count along
one pavement was recorded for one ten minute interval three times
daily to compare magnitude of flows with the wvideo street.
Figure 7 shows the count form used for these counts.

These unclassified counts were carried out by an additional
member of the survey team each day at:

Street (B) : 0930 - 0940
1230 - 1240
1530 ~ 1540
Street (C) : 0945 - 0955
1245 - 1255
1545 —~ 1555

Appendix 1 shows the streets concerned.

Directional flows exceeding 300 persons in every 5 minute period
were impossible to record accurately where a classification was
required. Also, the bunched nature of flow across controlled
pedestrian crossings made data recording very difficult at peak
tinmes,

The counting periods appeared of short enough duration not to
promote boredom and hence observer error. Each observer was
employed to interview between the required count periods and it
was found that the two tasks, because of the variation in work,
complemented each other. However, the on-street supervisor had
to make sure that interviews ceased prior to the required count
period beginning. e
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FIGURE 7 COUNT FORM FOR MANUAL ON-~STREET COUNTS (COMPARISGN STREET)
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University of Leeds
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Figure 6 shows that pedestrians were classified by observation by
sex and age. The age categories used were under 18 years, 18-65
years, and over 65 years. The lower category used the 18 years
of age cut off rather than twelve because it seemed more
appropriate for the attitudinal work, and appeared to be an
easier age to judge than 12.

20




5. Results : Pavement Flows

5.1 Total Counts

The <total numbers of pedestrians counted on one pavement in each
of the analysis periods and for the total period 0920 - 1650 are
shown in Table 5. Table 6 shows the total counts for the centres
grouped into the five categories suggested in Table 1.

Total counts vary substantially from a high of 41068 in Sheffield
to a low of 1424 in Hebden Bridge. Saturdays, where counted, are
higher, particularly in Chesterfield. There is no clear
relationship between the total flows and the categories initially
chosen, except that the District Centres appear tec have the
lowest flows and, with the exception of Sheffield and Guildford,
the highest flows are to be found in the large urban (active)
centres.

The lack of uniformity between sites of the same classification
may be explained to some extent by the nature of the wvideo
street. Whilst the video street was required to be a main
shopping street, the inclusion of traffic precluded the use of
pedestrian only facilities, which in some centres form the basis
of the shopping centre and therefore attract higher flows of
pedestrians.

5.2 Temporal Distributions

Appendix 2 gives graphical plots of the temporal distribution of
pavement flows at each of the 15 survey sites. From these plots
it can be observed that Saturdays show a markedly different
distribution from weekdays, for the same site. The midday peak
appears to be later in the day, followed by higher afternoon
flows. A gradual build up of pedestrians through the day results
in a maximum pavement flow in the mid-afterncon pericd.

For comparison purposes, all weekday distributions have been
reproduced together in Figure 8. Care needs to be taken in
interpreting this figqure, since the flow scales are not all
identical. Three patterns appear to occur. The first has a
pronounced midday peak with troughs either side. This is
equivalent to the Manchester distribution in Chapter 3, with the
omission of the a.m. and p.m. peaks, which occurred ocutside the
0920 - 1650 period under study. This pattern is most obvious at
Chesterfield, Sheffield, Winchester, Bristeol, Manchester and
Coventry (sites 01, 02, 09, 12, 13, 14). Four of these are city
centres with high flows peaking at around 250 pedestrians per 15
minutes. The others, however, are smaller centres with peaks of
around 100 pedestrians per 5 minutes. The second group exhibit a
gradual rise to a flatter peak, with a smaller decline in the
afternoon. The clearest examples are Kilmarnock, Epsom and
‘Twickenham (sites 05, 08, 11), with Lewisham (07) and Guildford
(10) 1less certain members of this group. Most have peaks at
around 100 pedestrians per 5 minutes, but Twickenham is lower at
around 50, and Guildford much higher at 170. The final group has
very uniform flows throughout the day and is represented by
Lanark, Hebden Bridge and Hazel Grove (03, 04, 15), all of which
have peak flows of around 40 per 5 minutes.
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FIGURE 8: PEDESTRIAN TWO WAY PAVEMENT FLOW FOR 5 MINUTE INTERVALS BY SITE
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Table 5

Pavement Flowg by Site and Analysig Period (Video Data)

Analysis Periods Total
0920- 1150- 1440- 0920~

Site Day 1150 1440 1650 1650
01 Chesterfield SAT 3402 3240 2298 8941

MON 718 2190 991 3900
02 Sheffield FRY 12281 19282 9505 41068

SAT 10245 14894 11199 36338
03 Lanark MON 700 993 243 1936
04 Hebden Bridge THU : 444 603 376 1424

FRI 447 626 4316 1489
05 Kilmarnock FRI 748 2452 1321 4521
06 Aberdeen SAT - 5824 9405 6377 21586
07 Lewisham THU 306 2665 1569 4540
08 Epson MON 2572 3269 1575 7816
(4] Winchester WED 730 1543 493 2766
10 Guildford FRI 3235 4539 1872 9646
11 Twickenham TUE 638 1153 208 1995
12 Bristol THU 2541 5799 1322 9662
13 Manchester THU 1206 5075 2939 8220

FRI 1426 5556 1836 8818
14 Coventry MON 1501 268 443 2912
15 Hazel Grove THU 730 1471 493 2694
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Table 6

pavement Flows by Site Classification and
Day of Week (Video Data)

Large Urban Active

06 Aberdeen
12 Bristol
13 Manchester

Large Urban Deéressed

02 Sheffield
07 Lewisham
14 Coventry

Small Urban Historic

03 Lanark
09 Winchester
10 Guildford

Small Urban Other
01 Chesterfield

05 Kilmarnock
08 Epsom

District Centre
04 Hebden Bridge

11 Twickenham
15 Hazel Grove

* Average for 2 days

(0920 - 1650)
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Weekday Saturday

17097 21586
9662
9019 *

41068 36338
4540
2912

1936
2766
9646

3900 T B941
4521
7816

1457 *
1995
2694




In general it appears that there is a relationship between type
of centre, with major centres on weekdays having a symmetrical
pattern around a pronounced midday peak, intermediate centres
which have a strong shopping role (and major centres on
Saturdays) tending to have higher flows in the afternoon than the
morning, but still with a pronounced midday peak, and smaller
centres having little variation throughout the day.

In all cases the midday period provides the highest flow, and
studies which simply need this information can be more clearly
focused. The initially selected analysis periods seen
reasonable, although there is a case for simplifying them to
0930 - 1130, 1130 -~ 1430 and 1430 -~ 1630.

5.3 Sampling Periods -

The data analysed provided the opportunity to reassess the
relationship between coefficient of variation and 1length of
sampling period developed in Table 2 and Figure 3. Table 7 and
Figure 9 present the results for the 09220 -~ 1150 analysis period.
Tables 8 and 9 and Figures 10 and 11 present the results for the
1150 - 1440 and 1440 - 1650 analysis periods respectively.

For the 0920 ~ 1150 analysis period most sites follow a similar
pattern of a rapid reduction in coefficient of variation between
a 10 minute and 15 minute sampling period, with little further
reduction. Only sites 13, 14 and 15 show further reductions to
20 minutes. Most coefficients of variation are less than that
for the pilot site, but only sites 9 and 10 achieve values of
under 15%.

For the 1150 - 1440 analysis period, coefficients of variation
are typically lower than for the pilot survey, and much less
sensitive to sampling period. Sites, 3, 4, 5 and 7 are the only
ones which show substantial reductions as sampling period rises,
and all suggest 20 minutes as an appropriate sampling period.
Only site 11 has a higher value for 20 minutes than for 15
minutes. Sites 2, 3, 4, 5, 6, 8 and 10 achieve a coefficient of
variation of around 15% or less, but at sites 1 and 2 values
differ substantially between days of the week.

Fewer results are available for the 1440 - 1650 period. Most
sites have a similar pattern to that for the pilot site, but with
higher coefficients of variation at 25 minutes than 20 minutes,
Generally 20 minutes appears to be the optimum sampling period.
Only sites 7, 8 and 13 achieve coefficients of variation below
15%.

These results confirm the use of a 20 minute sampling period, but
suggest that 15 minutes could be used in the morning period and
at some sites in the midday period. Even at these sampling
periods a coefficient of variation of 25% must be assumed; in the
morning period some sites produce higher values than this.
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Table 7

Coefficients of Variation (%) and Sampling Periods
ite for Pavement Flow :

0920 -

Site Day

10
01  sat 35.5
01 Mon 46.3
02 Fri 35.5
02 Sat 35.4
03 Mon 41.4
04 Thu 35.0
04 Fri 33.7
05 Fri 49.2
06 sat 41.7
07 Thu *
o8 Mon 33.6
09 Wed 34.4
10 Fri 30.1
11 Tue 46.5
12 Thu 15.0
13 Thu 30.6
13 Fri 49.5
14 Mon 40.1
15 Thu 25.0
Note: Figures

150 Analysis Periocd

in brackets
sampling periods for which data was available.

indicate number of

15 20
(15) 24.6 (10) 25.8 ( 7)
(7) * ( 4) ¥ (3)
(15) 21.0 (10) 20.6 ( 7)
(15) 24.4 (10) 25.6 ( 7)
(15) 32.9 }10} 29.4 ( f)
(15) 19.7 (10) 20.3 ( 7)
(15) 19.9 (10) 18.4 ( 7)
( 8) 31.5 { 5) X ( 4)
(13) 31.4 ( 9) 30.6 ( 6)
( 4) * (2) * (2)
(15) 21.2 (10) 20.6 ( 7)
(15) 14.1 (10) 16.1 { 7{
(15) 13.6 (10) 13.6 ( 7)
(11) 29.1 ( 7) * ( 3)
(10) 18.a { 7) * ( 4)
(10) 28.9 ( 7) * (4)
(12) 36.8 ( 8) 21.6 ( 5)
(14) 24.8 ( 8) 19.7 ( 5)
(13) 23.8 ( 9) 17.5 ( 6)

—— T e WA S SRS S W S —

e P S i, S — A S A — I S e S

31.8

19.2
18.1

31.0

20.7

13.3

11.8

L T e T e T . )

F e T T it

Too few values to justify calculation.
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20.8

11.4

12.8

*
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Table 8

Coefficients of Variation (%) and Sampling Periods
by Site for Pavement Flow : 1150 = 1440 Analysis Period

Site Day Sampling Period Length (Mins)
10 15 20 25 30

01  sat 6.5 (16) 4.1 (10) 4.2 (7) 4.7 (5) % (4)
o1 Mon 20.7 (13) 20.8 ( 9) 21.7 { 6) 21.4 ( 5) *  ( 4)
02 Fri 7.0 (16) 4.2 (10) 5.6 { 7) * ( 4) * ( 4)
02 Sat 15.0 (14) 14.5 { 8) 14.7 ( 6) ®  ( 4) * { 3)
03 Mon 21.5 (16) 22.1 (10) 13.9 ( 7) 14.2 ( 5) * ( 4)
04 Thu 17.6 (17) 12.7 (11) 11.1 ( 8) 12.5 ( 6} 9.3 { 5)
04 Fri 17.3 (15) 13.9 ( 9) 10.7 ( 6) * ( 4) * ( 4)
05 Fri 12.6 (14) 12.6 ( 9) 8.6 ( 6) *  (4) *  (4)
06 Sat 14.6 (16) 14.9 (10) 15.3 ( 7) 14.7 ( 6) 15.4 ( 5)
07 Thu 25.0 (16) 23.0 (10) 18.1 ( 7) 15.5 ( 5) x ( 4)
08 Mon 15.0 (16) 15.1 (10) 13.3 ( 8) 14.5 ( 5) *  ( 4)
09 Wed 19.8 (16) 18.6 (11) 16.4 ( 8)‘ 14.9 ( 6) 15.4 ( 5)
10 Fri 14.3 (16) 14.0 (10) 13.2 ( 7) 13.0 ( 5) * ( 4)
11 Tue 20.1 (15) 16.6 ( 9) 19.2 ( 6) *  ( 4) *  ( 4)
12 Thu 17.8 (16) 16.7 (10) 15.7 ( 7) 15.0 ( 5) *  ( 4)
13 Thu 22.0-{17) 722.4 (11) 27.5 ( 8) 23.3 ( 6) 21.7 ( b)
13 Fri 18.1 (17) 16.9 (11) 16.4 ( 8) 15.7 {( 6) 16.2 ( 5)
14 Mon 18.6 (16) 19.5 (10) 19.1 ( 7) 19.0 ( 5) *  ( 4)
15 Thu 21.8 (17) A 20.7 (11) 20.3 ( 8) 23.6 ( 6) 22.3 ( 5)
Note: Figures in brackets indicate number of independent

sampling periods for which data was available.

* Too few values to justify calculation.
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Table 9

Coefficients of Variation (%) and Sampling Periods
Site for Pavement Flow : 1440 - 1650 Analvsis Pericd

b
site Day
10
01 o Satnhgs.z
01 Mon 19.7
02 Fri 19.4
02 sat 10.5
03 Mon 28.3
04 Thu 31.3
04 Fri 19.2
05 Fri 13.8
06 Sat 28.4
07 Thu 15.8
08 Mon 21.2
09 Wed 40.2
10 Fri 19.8
11 Tue *
12 Thu 12.4
i3 Thu 13.6
13 Fri 8.4
14 Mon 16.1
15 Thu 23.1
Note: Figures

%*

(13)

( 6)

(13)
(7)

(10)
( 5)

25.4

16.5

20.4

34.8

17.3

— - h — — i f— —— A oy S S — W S

Sampling Period Length (Mins)
15

20 25 30
(12) 24.7 (7) 25.3 (5) * (4 * (3)
( 6) 18.8 ( 5) * (4) * (3)
( 7) * (4) * ( 4) * { 3)
(7) * (4) *  (4) * (3)
(3) o+ (1) * (1) * (1)
(7) * ( 4) * ( 4) * (3)
(7 * ( 4) * (4) * (3)
( 5) * (3) * (3) *  ( 2)
(8) 24.8 ( 5) 27.8 ( 5) * ( 4)
(8) 5.5 (5) 12.2 (5) * ( 4)
( 8) 13.0 ( 5) 19.8 (5) *  ( 4)
(7) 34.0 (5) * (3) %  (3)
( 6) * (4) * (3) * (2)
( 2) * (1) * (1) * (1)
( 4) * (2) * (2) * (2)
(8) 9.8 (5) 11.4 (5) * ( 4)
( 5) * ( 3) * ( 3) * (2)
( 7) * ( 4) * ( 4) * (3)
( 3) * (2) * (2) * (1)

in brackets indicate number of independent
sampling periods for which data was available.

Too few values to justify calculation.
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Coefficient of Variation

Figure 9: Effects of Sample Count Duration on Coefficient of
Variation for Pavement Flows: 0920-1150 Analysis Period
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Coefficient of Variation

Fig 10: Effects of Sample Count Duration on Coefficient of
Variation for Pavement Flows: 1150-1440 Analysis Period
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Coefficient of Variation
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Fig 11: Effects of Sample Count Duration on Coefficient of
Variation for Pavement Flows: 1440-1650 Analysis Period
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5.4 Comparison of Manual and Videc Data

Table 10 compares the manual and video counts of pavement flow
for each site and analysis period. Assuming that the video count
is correct, the percentage error of the manual count has been
calculated. Over all sites the manual count underestimated the
video count by 9%. However, this includes some extreme over-~ and
under-estimates. Most of these are at low flows and may be due
to errors in start times for counts. This seems the most
obvious reason for the extreme errors at Lanark and Manchester.
Excluding these, the bulk of the observations are within + 30% of
the video count and on average represent a 6% undercount.

If the wvideo analysis is to be taken as a bench mark against
which to assess the accuracy .of manual count data we should also
consider possible inaccuracies caused by fatigue etc. which may
creep into the video data analysis. Table 11 shows, for each of
the validation sites, how counts for the same period varied over

three recounts. Overall an average variation from the initial
count of + 2.2% was observed with a maximum variation of 7.5%
occuring in a count of the Coventry site. It appears therefore

that the video counts can be treated as sufficiently accurate,
but that manual methods may introduce substantial over- or under-
estimates.

5.5 Expansion Factors for Manual and Video Data

As indicated in Section 3, by observing the total number of
persons on street from video film in a given time slice and by
taking a sample period count within that period an expansion
factor can be derived by dividing the total count by the sample
count. Expansion factors have been derived for both manual and
video sample counts, despite the demonstrated inaccuracy of
manual counts, because the latter are often likely to be the only
source of data. In both cases the video count for the analysis
period has been used as the estimated total count.

Table 12 shows these expansion factors for all 15 sites combined.
Tables 13, 14 and 15 explain in more detail the expansion factors
for the three time slices 0920 - 1150, - 1150 - 1440 and 1440 -
1650 respectively. :

Tables 13-15 show considerable variation in the best fit
expansion factors between sites. To check whether this variation
could be explained by site classification, averages for all three
sites in each of the original classifications were obtained, as
shown in Table 16. Those for Saturdays are obtained from one
site only in each case. Table 17 tests the expansion factors for
the two study sites in each classification by comparing them with
the validation site. This exercise could only be performed for
weekday data. As might be expected the video data shows a better
fit, but even here several classes and analysis periods have
errors in excess of 50%. It must be concluded that there is no
justification for using a value other than the average for all
sites combined, as shown in Tables 13-15.
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Comparison of Manual and Video Pavement Flow Data

Table 10

by Analysis Period

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

01
02
03
04
05
06
07
08
09
10
11
12

13

Chesterfield

Sheffield

Lanark

Hebden Bridge

Kilmarnock

Aberdeen

Lewisham

Epsom

Winchester

Guildford

Twickenham

Bristol

Manchester

Coventry

Hazel Grove

276

1276

236

53

172

566

142

302

100

330

38

96

309

386

1535

76

53

218

755

308

124

459

104

331

150

+106

1412

189

77

229

1166

266

510

135

553

167

270

653

69

242

954

297

440

148

368

141

782

402

1310
¢0
70

262
1257
291
105
68
390
124
236

519

424
1876
86
78
297

1292

344
119
481
97
431

454

--------------------------------------------------------------------------------

+ 7T

--------------------------------------------------------------------------------

e <2
n

Manual Count

Vvideo Count )
100 (M-V)/V
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Accuracy of Video Counts

Table 11

{(Validation Sites)

(24 Hr

20

Minute

video
Count

Re-counts

Average
Variatian

Large Urban Active

12 Bristol 20711786

Large Urban Depressed

13 Coventry 24/7/11/86

Small Urban Historic

10 Guildford 14711786

Small Urban Other

08 Epsom 10711786

District Centre

15 Hazel Grove 27/11/786

1200

1200

1200

782

252

568

440

785

240

566

443

763

233

566

441

760

248

561

434

--------------------------------------------------------------------------------
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Table 12

Expangion Factors by Period of Day
and Type of Count for Pavement Flows : All Sites

PERIOD

All Sites (All Days) 0920-1150 1150—~1440 1440-1650

Manual Counts 9.9 8.6 5.8

Video Counts 7.9 9.3 4.3

All Sites (Weekdavs)

Manual Counts - 9.0 8.3 5.5

Video Counts 7.5 9.4 4.1

All Sites (Saturdays)

Manual Counts 14.5 10.1 7.4
5.3

Video Counts 10.0 8.8
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Table 13

PAVEMENT FLOW: EXPANSION FACTORS

TIME PERIOD: 0920 -~ 1150

EXPECTED EXPANSION FACTOR: 8.7 *

Site Total : Manual Using Error Best Fit : Video Using Error - Best Fit
Period : Count Expected (%) Expansion : Count Expected (%) Expansion
Count ¢ ** Expansion Factor : k% Expansion Factor
(Video) : Factor : Factor
01 Chesterfield (1)(s} 3402 : 276 2401 - 29 12.3 386 3358 - 2 B.8
\ (2) 718 106 922 =+ 28 6.8 240 2088 +190 3.0
' 02 Sheffield (1) 12281 : 1276 11101 - 10 9.6 1535 13355 + B 8.0
: (2}(s) 10245 701 6099 ~ 30 14.6 1161 10101 - 2 8.8
03 Lanark ‘ 700 : 236 2053 + 85 3.0 78 679 - 4 8.9
04 Hebden Bridge (1) 444 53 461 + 3 8.4 *¥* 43 v 374 - 23 10,3 #**%
(2) 447 2 53 461 + 3 8.4 46 400 - 15 9.7
05 Kilmarnock 748 : 172 1496 +100 4.4 218 1897 +153 3.4
06 Aberdeen (s) 9405 : 566 4924 - 48 16.6 755 6569 - 61 12.5
07 lewisham 306 : 142 1235 +303 2,2 *%% MISSING DATA
08 Epsom 2572 302 2627 + 2 8.5 : 308 2680 + 4 9.4
09 Winchester 730 : 100 870 + 20 7.3 : 124 1079 + 48 5.9
10 Guildford 3235 330 2871 - 17 9.8 459 3993 + 24 7.1
11 Twickenham 638 : 88 766 + 20 7.3 104 905 + 41 6.1
12 Bristol 2541 926 835 ~ 67 36.8 331 2880 + 13 7.7
13 Manchester (1) 1206 309 2688 +123 3.9 150 1305 + 8 8.0
(2) 1426 = 298 2593 .+ 82 4.8 156 1357 - 6 9.1
14 Coventry 1501 = 100 870 - 42 15.0 : 161 1401 - 10 9.3
15 Hazel Grove 730 : 134 1166 + 60 5.5 : 103 896 + 23 7.1
Av, 7.9
Note: * From Pilot Data (Av. 2 days)

*% 20 minute classified count : from 1000 to 1020
***  Possibly affected by poor weather
(s) Saturday
{1} Day 1 of 2 days data
(2) Day 2 of 2 days data




Table_14

PAVEMENT FLOW: EXPANSION FACTORS

TIME PERICD: 1150 -~ 1440
EXPECTED EXPANSION FACTOR: 10.0 *
Site Total : Manual Using Error Best Fit : Video .Using Error Best Fit
Pericd : Count Expected (%) Expansion Count  Expected (%) Expansion
Count : *% Expansion Factor ** Expansion Factor
(Video) : Factor Factor
01 Chesterfield (1)(s) 3240 : 374 3740 + 15 8.7 409 4090 + 26 7.9
(2) 2180 401 4010 + 83 5.5 224 2240 + 2 9.8
02 BSheffield (1) 19282 1412 14120 - 27 13.7 1136 11360 - 41 17.0
{2)(s) 148%4 : 1109 11090 - 26 13.4 1684 , 16840 + 13 8.9
03 Lanark : 993 189 1890 + 90 5.3 112 1120 + 13 8.9
04 Hebden Bridge (1) 603 77 770 + 28 7.8 69 690 + 14 8.7
{2) 626 : 97 970 + 55 6.5 67 670 + 7 9.3
05 ¥ilmarnock 748 229 2290 +2006 3.3 80 800 + 7 9.3
06 Aberdeen (s) 9405 1166 11660 + 24 8.1 954 9540 + 1 9.9
07 Lewisham 2665 266 2660 0 10.0 297 2870 + 11 9.0
08 Epsom 3269 510 5100 + 56 6.4 440 4400 + 35 7.4
09 Winchester 1543 135 1350 - 13 11.4 148 | 1480 - 4 10.4
10 Guildford 4539 553 5530 + 22 8.2 568 5680 + 25 8.0
11 Twickenham 1153 167 1670 + 45 6.9 141 1410 + 22 8.2
12 Bristol 5799 270 2700 - 53 21.5 782 7820 + 35 7.4
13 Manchester (1) 5075 : 653 6530 + 29 7.8 402 4020 - 21 12.6
(2) 5556 : 761 7610 + 37 7.3 531 5310 - 4 10.5
14 Coventry 968 369 3690 +281 2.6 252 2520 +160 3.8
15 Hazel Grove 1471 174 1740 + 18 8.5 146 1460 0 10.1
Av. 9.3
Note: From Pilot Data (Av. 2 days)

*

20 minute classified count ;
Saturday

Day 1 of 2 days data

Day 2 of 2 days data

T
N =
—— — F W

from 1000 to 1020




Table 15

PAVEMENT FLOW: EXPANSION FACTORS

TIME PERIOD: 1440 - 1650

EXPECTED EXPANSION FACTOR: 7.4 *

Site Total : Manual Using Brror Best Fit : Video  Using Error Best Fit
' : Period : Count Expected (%) Expansion : Count Expected (%) Expansion
Count ¢ %% Expansion Factor K% Expansion Factor
(Video) : Factor : Factor
01 Chesterfield {1)(s) 2298 394 2916 + 27 5.8 : 424 3138 + 37 5.4
(2) 991 242 1791 + 81 4.1 : 242 1791 + 81 4.1
02 Sheffield (1) 9505 : 1310 9694 + 2 7.3 : 1867 13816 + 45 5.1
(2)(s) 11199 ¢ 999 7393 - 34 1.2 : 2047 15148 + 35 5.5
03 Lanark 243 90 666 +174 2.7 **% 86 636 +162 2.8 **%
04 Hebden Bridge (1) 376 70 518 + 38 5.4 78 - 577 + 53 4.8
(2) 416 100 740 + 78 4.2 : 73 540 + 30 5.7
05 Kilmarnock 1321 262 1939 + 47 5.0 **%#% . 297 2198 + 66 4,5 **%
06 Aberdeen (s) - 6377 @ 1257 9302 + 46 5.1 + 1292 9561 + 50 4.9
07 Lewisham 1569 291 2154 + 37 . 5.4 : 514 3804 +142 3.1
08 Epsom 1975 105 777 - 61 18.8 : 344 2546 + 29 5.7
09 Winchester 493 ¢ 68 503 + 2 7.3 : 119 881 + 79 4.1
10 Guildford 1872 390 2886 + 54 4.8 418 3093 + 65 4.5
11 Twickenham 208 124 218 +341 1.7 97 718 +245 2.1
12 Bristol 1322 236 1746 + 32 5.6 431 3189 +141 3.1
13 Manchester (1) 2939 : 519 3841 + 31 5.7 454 3360 + 14 6.5
(2} 1836 757 5602 +205 2.4 491 3633 + 98 3.7
14 Coventry 443 134 992 +124 3.3 254 1880 +324 1.7
15 Hazel Grove 493 123 910 + 85 4.0 118 873 + 77 4.2
Av, 4.3
Note: * From Pilot Data (Av. 2 days)

** 20 minute classified count : from 1000 to 1020
*%*  Possibly affected by poor weather

(s) Saturday

{1) Day 1 of 2 days data

(2) Day 2 of 2 days data




Table 16

MEAN EXPANSTON FACTORS FOR PAVEMENT FLOW
BY SITE CLASSIFICATION (ALL SITES)

Period Classification
LUA LUD SUH SUO DC
Weekdays
0920 - 1150 M 15.2 8.9 6.7 6.5 7.4
v 8.3 8.7 T3 4.9 8.3
1150 - 1440 M 12.2 8.8 8.3 5.1 7.4
A'4 10,2 9.9 9.1 8.6 9.1
1440 - 1650 M 4.6 5.3 4.9 9.3 3.8
- v 4.4 - 3.3 3.8 4.8 4.2
Saturdays
0920 - 1150 M 16.6 14.6 12.3
v 12.5 g.8 8.8
1150 - 1440 M 8.1 13.4 8.7
v 9.9 8.8 7.9
1440 - 1650 M 5.1 11.2 5.8
v 4.9 5.5 5.4
Note: M = Manual Count
V = Video Count
LUA = Large Urban Active
LUD = Large Urban Depressed
SUH = Small Urban Historic
SU0 = 8Small Urban Other
DC = District Centre
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Taole 17

PAVRMENT FIOW BXPANSICN FRACTURS ER STUIN STTES AD

VALITHITCN STIES BY STDE (TASSTFICATTON

Pericd (Classification
om D JH D BC
1 2 % 1 2 % 1 2 % 1 2 % 1 2 %
Veekdays
0920-1150 M 4.4 36.8 +736 5.9 15.0 +154 5.2 9.8 +9 5.6 8.5 +52 7.9 55 -30
Vv B6 7.7 -11 80 93 +16 74 7.1 - 4 3.2 8.4 +63 8.1 7.1 —-12
1M150-1440 M 7.6 21,5 +182 11.8 2.6 -78 8.4 8.2 - 2 4.4 6.4 +4 75 85 —-13
v 11,5 7.4 —-3% 130 3.8 -71 9.2 8.0 -13 9.6 7.4 -23 8.7 10.1 +16
1440-1650 M 4.1 5.6 +37 64 33 -48 50 48 — 4 4.6 188 309 38 40 + 5
V 5.2 3.1 -4 4.1 1.7 -5 3.5 45 +290 43 5.7 +33 4.2 4.2 0
N: M = Miuml Coat
V = Video (ot
IIA = large Wken Aren
ID = Iarge Urban Depressed
SH = 8mll Urten Histaric
S0 = Smll Uden Oder
IC = District Centyre
1 = Meen Value fron Two Stdy Sites
2 = Validation Site _
% = Rooentage Differerce Between 1 ard 2




5.6 Validation by Survey Day

The collection of data on two days enabled 20 minute sample
counts on day 2 +to be tested as estimators of flows in the
relevant analysis period for day 1. Since the expansion factor
derivedq from day 1 would be used for this exercise, the test
becomes simply a comparison of the 20 mlnute sample counts on the
two days. Table 18 shows this comparlson, based on video data,
for each site, grouped by classification.

The day 2 pavement flow data underestimates overall day 1 data by
about 4%. However site to site variation 1is between +48% and
-59%. When comparing midweek flows the daily variation is
usually small, although even here some substantial variations are
cbtained (e. g. sites 03, 13, 14). The way in which our data was
collected over two consecutlve days does not lend itself to
rigorous day to day comparison. To facilitate this form of
analysis further data would need to be collected allowing in the
initial stages a day of the week comparison with like days over
an extended perod.

5.7 Seasonal Variation

Further count data was collected in Lew1sham, Manchester and
Hebden Bridge for one day at each site in elther February or

March 1987. This data enables a seasonal comparlson to be made
as shown in Table 19. In Hebden Bridge no variation in flows was
observed. A difference of only 1% was recorded between

the two survey periods, taken on the same weekday. In Manchester
the March survey revealed an 8% fall compared to the original
survey data. This is possibly due to the effects of the
Christmas period where, because Manchester was originally.
surveyed in 1late November, inflated Christmas flows may have
distorted the normal picture. In Lewisham, results are not so
encouraging. The February data shows a 125% increase over the
eariier periocd. No particular reason is apparent; weather
conditions may however have reduced pedestrian numbers on both
occasions.

5.8 Pedestrian Classification

Table 20 describes the manual count classification of pedestrians
by site for all times on all survey days. For all sites 41% of
pedestrians are male and 59% female. The range across all sites
1s 41% + 6% male; there is no obvious pattern to the inter-site
differences.

15% of the populatlon are young (£ 18 yrs) with a range of + 6%;
again there is no obvious pattern to the inter-site dlfferences.

13% of the populatlon are elderly (7 65 yrs). Here the range is
much greater with only 2% at Aberdeen and over 20% at
Chesterfield, Epsom, Coventry and Hazel Grove. Otherwise the

ranges 12% + 6%. Appendix 4 provides more detailed data.
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Table 18

COMPARISCN OF PAVEMENT FLOW DATA FOR SAMPLE
PERIODS ON TWO DAYS

Site Day 1 Day 2 Cont Feriad
1000-1020 1200-1220 1500-1520
1T Day2 % Dayl Day2 % Dyl Day2 %
, errar errar errar
Targe Udben Kctive

06 Aberdeen St Mn 755 734 -3 94 1062+l 1292 81 -33
13 Mdester T Fri 150 156 +4 402 531 432 454 491 48

*12 Bristol Wd Thr 331 - - 782 - - 431 -
Iarge Urban Depresssd

02 Sefficld Fri St 1535 1161 -24 136 1684 48 1867 2047 +10
07 Iewisham T Fri - - - 297 - - 514 314 -39

*14 Qventry Mn T 161 157 -2 252 197 -2 24 105 59

Srall Urken Histaric

03 Tanark Mn Tee 7 8 +13 112 155 438 86 99 +I5
© Wirdester Wi Thr 124 12 -2 148 13 -6 ne S0 -4
*10 Guildfard Fri St 459 - - 568 - - 481 576 +20

Smll Udan Cther

0t Oestarfield St Mn 386 240 -38 409 224 45 24 242 43
05 Kilmarmock Fri St 218 218 0 - 298 ~ 297 318 +7
*08 Fpeam Mn Te 308 - - 440 429 3 344 - -
District CGantre

04 Helden Bridge Thar Fri 5 46 -13 69 67 -3 78 73
N Twidenham Mn Tee 104 - - & 105 -26 97 -
*15 Bazel Growe  Thar Fri 103 103 0 146 14 -1 118 123

SN

All sites  (all days) 340 302 ~11 418 420 -+ 457 445 -3

* Validation Site.
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Table 19
SEASONAL VARTIATION IN PAVEMENT FLOWS

(Feb 1987 cf Nov 1986)

Site 20 Min Video Count From
1000 1200 1500 All Periods

A VD S Sl S U W G Al Sk Sk S e S —— VS P T S T o — L — — e S T — —— o T P — — —— . e — — T — — — i S — T S —

07 Lewisham

Feb 1987 570 831 767 1598 =*

Nov 1986 - 297 414 711 *

% Error - + 180% + 85% + 125% *
12 Manchester

Feb 1987 157 404 448 1009

Nov 1986 153 467 473 1093

% Error + 3% - 13% - 5% - 8%
04 Hebden Bridge

Fepb 1987 49 70 74 193

Nov 1986 50 68 76 194

% Error - 2% + 3% - 3% - 1%

* Two periods only.



Table 20

Manual Count Classification of Pedestrians By Site

01 Chesterfield
02 Sheffield

03 Lanark -
04 Hebden Bridg
05 Kilmarnock
06 Aberdeen

07 Lewisham

08 Epsom

09 Winchester
10 Guildforad

11 Twickenham
12 Bristol

13 Manchester
14 Coventry

15 Hazel Grove

Male
<18
Yrs

" —

<18
¥rs

v ——— — ——

18-

B
VWEOROWE U

e e S e S — A S T S G S G S T W S G S G S S S S S B S b e S S B B Al Sl e v o OB D ek e A S S i Sy O D S S Y S A

(All Times, All Days)
s (%)
18- >65 All
65 Yrs
Yrs
23 6 64
20 6 65
21 5 62
32 5 54
27 4 63
38 1 56
31 S 55
27 11 57
34 6 54
24 7 65
34 7 b5
30 3 62
32 3 58
24 11 53
22 9 6l
| 28 6 | 59

——— i —— e W S S i o — v P FVS T S S ik i S G S ST W SR e fop Y T D TR R R — A S S Y S e e S B WS o v A Bk S S S S
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6. Results : Crossing Flows

6.1 Total Counts

Counts were conducted at crossing facilities where they existed,
or otherwise over the field of view (see Figure 5).

The sites with crossing facilities were:

Hebden Bridge

Kilmarnock

Lewisham

Winchester

Twickenham

Manchester
and Coventry.

The sites without planned crossing facilities were:

Chesterfield

Sheffield

Lanark

Aberdeen

Epson

Guildford
and Bristol.

The Hazel Grove site did not allow any crossing movements across
the section of road used as the survey location due to the
presence of barriers along the carriageway.

Table 21 shows the magnitude of crossing movements at the 15
sites for each period of the survey day. Table 22 shows the
total counts for the centres grouped into the five categories
suggested in Table 1, and separately by type of c¢rossing
facility. Total counts vary substantialy from 14694 in Guildford
to 281 in Hebden Bridge. There is no obvious pattern by
classification, but counts are typically higher where there is no
crossing facility. Crossing counts are usually lower than
pavement flows (Table 6), but the reverse is the case in
Lewisham, Guildford, Chesterfield and Twickenhan.
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Table 21

Crossing Flows By Site and Analysis Period

Analysis Period Total
Site Day 0920- 1150~ 1440~ 0920- Crossing
1150 1440 1650 1650 Facility
Y/N
01 Chesterfield Sat 2861 3105 2056 8022 N
02 sheffield Fri 4812 6107 2463 13382 N
03 ILanark Mon 3;5 547 _127 989 N
04 Hebden Bridge Thu 65 109 - 107 281 Y
05 Kilmarnock Fri 691 909 1075 2675 b4
06  Aberdeen Sat 680 1287 1116 3083 N
07 Lewisham Thu 398 3523 2113 - 6034 b4
08 Epsom Mon 863 1382 851 3096 N
09 Winchester Wed 659 1241 792 2692 Y
10 Guildford Fri 4501 6686 3507 14694 N
11 Twickenham “Tue 856 1774 285 2915 Y
12  Bristol Thu 747 1762 404 2913 N
13  Manchester - Thu 237 631 608 1476 b4
14  Coventry Mon 488 974 449 1911 V4
15 Hazel Grove Thu "= No Crossing Data -
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Table 22

Crossing Flows by Site Classification and Crossing Facility

(Video Data 0920 - 1650)

Crossing No Crossing
Large Urban Active
06 Aberdeen 3083 (S)
12 Bristol 2913
13 Manchester 1476
lLarge Urban Depressed
02 Sheffield 7 13382
07 Lewisham 6034
14 Coventry 1911
Small Urban Historic
03 Lanark 989
09 Winchester 2692
10 Guildford 14694
Small Urban Other
o1 Chesterfield 8022 (8)
05 Kilmarnock 2675
08 Epsom 3096
District Centre
04 Hebden Bridge 281
11 Twickenham 2915

15 Hazel Grove Crossing not possible
Note: (S) = Saturday.

6.2 Temporal Distributions

Appendix 2 gives graphical plots of the temporal distribution of
crossing flows at the 14 sites at which crossing is possible.
For comparison purposes, all distributions have been reproduced
together in Figure 12. There appear to be two patterns. The
first rises to a pronounced mldday peak and falls again to a
later afternoon level which is similar to that in the morning.

This pattern occurs at 51tes 01, 02, 03, 092, 12, 13 and 14 with
peak five mlnute flows ranglng from 40 to 220. The second has a
similar rise in the morning, but little or no reduction during
the afternoon. This pattern can be seen in sites 05, 06, 07, 08,
10 and 14; sites 04 and 11 also exhibit it, but rather  less
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FIGURE 12:

(0900~-1700)

01 CHESTERFIED (20/10/86, MON) VIDEQ DATA

04 HEBDEN BRIDGE (21/10/86, FRI) VIDEO DATA

PEDESTRIAN TWO WAY CROSSING FIOW FOR 5 MINUTE INTERVALS BY SITE

10 GUILDFORD (14/11,/88, FRI) VIDED DATA

w w o1
- w el
™ !
- £ nas
" ! !
L [ 3004
o r » ol P A
ol . .. R - - S oo
bl .'__.'- DA L _'__ - -
- .o b - -
] . Lo - - . .
E] W, . " F— ettt . .
-: - . RS .,-.-_-.‘_ et o “.,_..'-.‘. T e N -
A L S S A A A U A E R S A A A
rre rive e
01 CHESTERFIELD {18/10/88, SAT) VIDEO DATA 05 KILMARNOCK (31/10/886, FRI) VIDEO DATA 11 TWICKENHAM (18/11 /86, TUE) VIDED DATA
.y ' -
(1] -"
wl  ow ;
] _ e s
bt . - - . -t
wl -t . . - - -
::] '”' . .-'- . '- " . S ] . LS.
6l N - . i I LI
Lo
al, - LI
s o
aal "
o, S .
: A T e m m w m m w m e
e .
02 SHEFFIELD (24/10/88. FRI} VIDED DATA 12 BRISTOL {20/11/86, THUR)} VIDEO DATA
L T . "
. . H
.,._i '“f -.,:
s noy mi
“-i. ,..i ...\
H r at0- o
]
: -
= ]
mi " T . - = ]'
N .. Lo - Ll P R =
1 L Yo " [ S [ N P s
s e AT
i -
oy as
I - S A . S S S
Tina RiL 3
02 SHEFFIELD (25/10/86, SAT) VIDEQ DATA 07 LEWISHAM (6,/11/86, THUR) VIDEO DATA 13 MANCHESTER (20/11/88, THUR) VIDEO DATA
L . "
- e .
. ! - . "
i i
- o - -
1 l R -
i ™ -~ - -
. - - PR T R -
sl .t °
] - "
-"! . ._.‘__'--»._-_'h"..-_..-_ .'._._'v-.‘.-_"‘-.-__'-'- 2
wl e iy -
1o Ty
S S 2 T S S e A A . M
g T
03 LANARK (27/10/86, MON} VIDEO DATA 08 EPSOM {10/1% /86, MON) VIDEO DATA 13 MANCHESTER (21/11/86, FRI) VIDEO BATA
L]
i
, .
’:
y
3]
i
34
!l R — —-".-."-'"W..'w"-'-"'f""«.-f%
- T
-
14 COVENTRY (24/11/86, MON) VIDEO DATA
N D
i . -
wl - el
i ” - - LA™
Lo i P A
-‘5 - . L L e T :
nl - _‘-.' e B3 T, ._'-..
i st T N
. " - M w . » » 2 - - - » - - e e
-




clearly. Peak five minute flows range from 10 to 250. . There
appears to be no clear explanation for these different patterns.

6.3 Sampling Periods

The data provided more information on the relationship between
coefficient of variation and length of sampling period. Table 23
and Figure 13 present the results for the 0920-1150 analysis
periocd. Tables 24 and 25 and Figures 14 and 15 present the
results for the 1150-1440 and 1440-1650 analysis periods
respectively.

For the 0920-1150 analysis period all sites show a marked
reduction in coefficient of variation for an increase in the
sampling period from 10 to-15 . minutes. - Further increase in
sampling period usually show no further improvement, except at
sites 04 and 13. There is a substantial wvariation in
coefficients of variation; only sites 01, 09 and 10 achieve
levels of around 15% or less, while sites 02, 03, 06 and {(for 15
but not 20 minutes) 04 and 13 have values of over 30%.

For the 1150-1440 sampling period coefficients of variation are
much more uniform. Most sites show 1little improvement in
coefficient of wvariation for sampling periods in excess of 15
minutes; the main exceptions to this being sites 04 and 06.
Sites 01, 02, 05, 06, 07 and 10 achieve coefficients of variation
of around 15% or less; only site 03 (and sites 04 and 13 on one
day) have coefficients of variation in excess of 30%. The
difference in coefficient of variation between days at sites 04
and 13 is however a cause for concern.

For the 1440-1650 sampling period there are fewer data for longer
sampling periods but those sites which have such data again tend
to demonstrate a marked reduction in coefficient of variation at
15 minutes compared with 10 mninutes, with 1little further
improvement for longer sampling periods. Sites 06 and 07 achieve
coefficients of variation of around 15% or less; only one site on
one day has a coefficient of variation in excess of 30%.

These results suggest that a 15 minute sampling period is
sufficient for crossing flows. Coefficients of variation of 15%
can be achieved at around a third of sites, and 20% at around two
thirds of sites, except in the morning analysis period when
values are much higher.

6.4 Comparison of Manual and Video Data

Table 26 compares the manual and video counts of crossing flow
for each site and analysis period. Assuming that the video count
is correct, the percentage error of the manual count has been
calculated. Overall the manual counts overestimated by between
5% in the midday period and 27% in the morning period. However,
these figures disguise a wide range of very substantial errors;
only 12 of the 36 values are within + 30% of the true value.
There is no clear pattern to the errors, and it must be concluded
that manual counts of crossing flows, at least as conducted in
the study, are extremely inaccurate.

e
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BY SITE FOR

Table 23
COEFFICIENTS OF VARIATTON (%) AND SAMPLING PERIQDS

CROSSING FIOW:

15

20

Sampling Period Length (Mins)

0920 - 1150 ANATYSIS PERIQD

03

04
04

05
06
07
08
09
10
11
12

13
13

14

15

Note:

Mon

Thu
Fri

Fri
Sat
Thu
Mon
Wed
Fri
Tue
Thu

Thu
Fri

Mon

Thu

32.0 (15)
44.6 ( 7)

41.1 (15)
45.0 (14)

54.8 (15)

69.4 ( 9)
49.5 (14)

51.1 ( 8)

47.1 (13)

36.1 (15)
37.6 (15)
30.1 (15)
38.2 (11)
20.5 (10)

48.4 (10)
52.1 (12)

51.0 (14)

Figures

36.7
37.1

39.9

20.0
11.6
11.3
19.9
18.4

46.7
41.0

38.7

(10)

( 9)
( 5)
( 9)

(10)
(10)
(10)
(7)
( 7)

(7)
(7)

( 8)

No Crossing Data

in brackets

24.5

9.9

11.8

*
*

*
26.1

43.4

( 5)
( 5)

12.1
*

31.6
41.4

45.6

%
23.8

*

32.9

%*

2.4

2.9

10.2

*

£ 3

( 6)
( 6)
(7)
( 6)

( 5)

( 5)

{ 6)

( 6)
( 6)

indicate number of
sampling periods for which data was available.

* Too few values to justify-calculation.
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14.7 ( 5)
*

32.6 ( 5)
*

43.3 ( 5)

*
*

*
*
%
12.5 ( S)
2.1 ( 5)
10.1 ( 5)

*

independent




Table 24

COEFFICIENTS OF VARTATION (%) AND SAMPILING PERIODS BY
SITE FOR CROSSING FIOW: 1150 - 1440 ANALYSIS PERIOD

—— i — - i A — - N — — v S T A o o S S . S S S D R Ay g S G U P S D GEN SR Gl Y S D S et S N RS S S S — i S —— S —— — —

Site Day Sampling Period Length (Mins)
10 15 20 25 30
01  sat 14.0 (16) 15.2 (10) 13.5 ( 7) 8.8 (5) %
01 Mon 6.9 (13) 6.7 ( 9) 6.9 ( 6) 6.3 ( 5) *
02 Fri 17.7 (16) 16.7 (10) 11.6 ( 7) * *
02 sat 6.7 (14) 4.7 ( 8) 2.7 ( 6) * *
03 Mon 55.1 (16) 48.5 }10{ 50.9 ( f) 61.6 { 5) *
04 Thu 44.7 (12) 28.4 ( 7) 19.1 ( 5) * %
04 Fri 28.7 (15) 19.9 {( 9) 14.8 ( 6) * *
05 Fri 11.8 (13) 12.6 ( 8) 8.3 ( 5) * *
06 Sat 17.5 (16) 15.1 (10) 9.4 ( 7) 5.6 ( 6) 8.9 ( 5)
07 Thu 17.5 (16) 13.4 (10) 13.3 ( 7) 10.9 ( 5) *
08 Mon 27.9 (15) 23.8 ( 9) 22.4 ( 6) 19.8 ( 5) *
09 Wed 24.9 (16) 24.0 (11) 22.6 ( 8)‘ 22.8 ( 6) 22.7 ( 5)
10 Fri 18.2 (16) 16.1 (10) 15.5 ( 7) 13.8 ( 5) *
11 Tue 23.0 (15) 23.1 ( 9) 20.7 ( 6) * *
12 Thu 22.3 (16) 21.1 (10) 18.8 ( 7) 16.0 ( 5) *
13 Thu 45.6 (17) 46.8 (11) 45.1 ( 8) 44.3 ( 6) 43.8 ( 5)
13 Fri 30.9 (17) 21.3 (11) 18.8 ( 8) 14.1 ( 6) 16.3 { 5)
14 Mon 21.0 (16} 24.0 (10) 20.9 ( 7) 24.1 ( 5) *
15 Thu No Crossing Data
Note: Figures in brackets indicate number of independent

sampling periods for which data was available.

* Too few values to justify calculation.
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03

04
04

05
06
07
08
09
10
11
12

13
13

14

15

Note:

Mon

Thu
Fri

Fri
Sat
Thu
Mon
Wed
Fri
Tue
Thu

Thu
Fri

Mon

Thu

Table 25

Sampling Period Length (Mins)
10 15 20 25 .
27.7 ?12) _;1.5 ?-;) 25.3 ( 5)___ x
25.0 (11) 17.9 ( 7) 19.5 ( 5) *
18.4 (12) 13.5 ( 7) * *
21.7 (10} 20.7 ( 7) % *
16.0 ( 6) x * *
39,0 (11) 26.5 ( 7) * *
41.1 (11) 31.7 ( 7) * *
13.7 ( 8) 18.1 ( 5) * *
20.0 (13) 12.8 ( 8) 10.3 ( 5) 13.4 ( 5)
10.9 (12) 7.5 ( 8) 2.9 ( 5) 5.8 ( 5)
16.9 (11) 16.8 ( 7) * *
30.6 (11) 29.1 ( 7) 28.4 ( 5)  *
7.0 ( 9) 9.9 ( 6) * *
* * * *
22,5 { 6) * * *
22.7 (13) 18.1 ( 8) 15.8 { 5) 20.1 ( 5)
23.9 ( 7) 26.6 ( 5) * *
21.6 (10) 14.7 (7 * *
No Crossing Data
Figures in brackets indicate number of

COEFFICIENTS OF VARTATION (%) AND SAMPLING PERIODS BY
SITE FOR CROSSING FIOW: 1440 - 1650 ANALYSIS PERIOD

%

*

independent

sampling periods for which data was available.

* Too few values to justify calculation.
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OMEARTIN CF MANLRL: 2ND VIDED CRCSSING FIOW ERTA

Table 26

BY RPLYSIS ORI
Site Amlysis Period
1000-1020 1200-1220 1500-1520
M V Semor M V Sexar M V %Seror
01 Cesterfield C 312 341 - 9 289 458 - 37 302 357 - 15
02 Seffield C 419 569 -~24 - 357 43 - 19 440 75 - 38
03 Iarark C 8 33 HD 16 1M -5 8 69 +2
04 HhdenBrideC 39 19 #05 | 0 0 0 7 2 4223
05 Kilmamock € 37 190 -8t 26 N -63 340 314 + 8
06 Arerdeen C 47 11 +Hel 400 24 482 528 209 +153
07 Iawishem c * % * % 408 % * 558 %
08 Fpsam C 242 140 +73 %8 145  +154 382 267 +43
© Windester C 64 106 -40 144 132 +89 144 254 -43
0 Q@ildfad C * 5% @ * * 615 * 1013 *
11 Twicertem C 161 160+ 1 M 22 -55 132 32 -59
12 Bristol C 520 116 +348 519 304 + 7 501 299 +68
13 Maddester C 488 49 - 2 565 631 - 10 605 567 + 7
14  Coventry c 212 45 437 133 99 +34 27 8 +i64
15 Hazel Goe C NONE NOE NIE
CGoparative
Totals C 3030 2389 +27 056 289 + 5  37%6 3483 + 8
¥B: M = Mawl Cot ) 20 minutes dmaticn
V = Vidko Goxt )
% Boyor = "+ indicated video ereads menal aomnt
C = Crossing Flow
* = Missing Data
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Fig 13: The Effects of Sample Count Duration on Coefficient of
Variation for Crossing Flows: 0920-1150 Analysis Period
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Coefficient of Variation

Fig 14: Effects of Sample Count Duration on Coefficient of
Variation for Crossing Flows: 1150-1440 Analysis Period
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Fig 15: Effects of Sample Count Duration on Coefficient of
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6.5 Expansion Factors for Video Data

Given the errors in the manual data, expansion factors have only
been derived for the video data. Tables 27-29 present the
expansion factors by site for each of the three analysis periods.
Table 30 presents a summary by site classification.

For the 0920-1150 analysis period the average expansion factor is
7.1, which 1is close to the ratio of total period to sample
period. However, there is considerable scatter about this value,
with three sites having factors of 4.0 or less. A similar
result occurs for the midday analysis period, where the average
expansion factor is 8.5. For the 1440-1650 analysis period the
average expansion factor at 3.8 is much lower than that which
would be derived from the ratio of analysis to sample period, but
there 1is 1lessg scatter in the results. All three average
expansion factors are slightly lower than those derived for
pavement flows.

When compared by site type it appears that the large urban active
centres have lower expansion factors and the large urban
depressed ones higher factors. However, there does not appear to
be a strong case for employing other than the overall average
values, and it is clear that the confidence limits on using these
values are guite wide.

Table 27

EXPANSION FACTORS FOR CROSSING FIOWS:
VIDEQO DATA FOR ANALYSIS PERIOD 0920-=1150

Site Day Total Video Expansion
Count Sample Factor
Count
01 Chesterfield SAT 2861 341 8.4
02 Sheffield FRI 4812 569 8.5
03 Lanark MON 315 33 9.5
04 Hebden Bridge THU 65 19 3.4
05 Kilmarnock FRI 691 190 3.6
06 Aberdeen SAT 680 171 4.0
07 Lewishan THU (398) * *
08 Epson MON 863 140 6.2
09 Winchester WED 659 105 6.3
10 Guildford FRI 4501 596 7.6
11 ‘Twickenham TUE 856 160 5.4
12 Bristol THU 747 116 6.4
13 Manchester THU * (499) *
14 Coventry MON 488 45 10.8
Total 17538 2485 7.1

* Missing Data.
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Table 28

EXPANSTION FACTORS FOR CROSSING FIOWS:

VIDEO DATA_ FOR ANALYSTS PERIOD 1150-1440

Site Day Total Video Expansion
Count Sample Factor
Count

01 Chesterfield SAT 3105 458 6.8
02 Sheffield FRI 6107 443 13.8
03 Lanark MON 547 111 4.9
04 Hebden Bridge THU 109 40 2.7
05. Kilmarnock . FRI 909 90 10.1
06 Aberdeen SAT 1287 224 5.7
07 Lewisham THU 3523 498 7.1
08 Epsom MON 1382 145 9.5
09 Winchester WED 1241 132 9.4
10 Guildford FRI 6686 675 9.9
11 Twickenham TUE 1774 222 8.0
12 Bristol THU 1762 304 5.8
13 Manchester THU * (631) *
14 Coventry MON 974 99 9.8

Total 29406 3441 8.5
* Missing Data.

Table 29
EXPANSTON FACTORS FOR CROSSING FIOWS:
VIDEO DATA FOR ANALYSTS PERIOD 1440-1650
Site Day Total Video Expansion
Count Sample Factor
Count

01 Chesterfield SAT 2056 357 5.8
02 Sheffield FRI 2463 715 3.4
03 Lanark MON 127 69 1.8
04 Hebden Bridge THU 107 22 4.9
05 Kilmarnock FRI 1075 314 3.4
06 Aberdeen SAT 1116 209 5.3
07 Lewishanm THU 2113 558 3.8
08 Epsonm MON 851 267 3.2
09 Winchester WED 792 254 3.1
10 Guildford FRI 3507 1013 3.5
11 Twickenham TUE * (322) *
12 Bristol THU * (299) *
13 Manchester “THU * {567) *
14 Coventry MON 449 86 5.2

Total 14656 3864 3.8

* Missing Data.
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Table 30

EXPANSION FACTORS FOR CROSSING FLOWS BY
SITE TYPE AND ANALYSIS PERIOD

Analysis Peri

— — - i —— T — . o — — T S —— ik W —

od Site Type

0920 - 1150
1150 - 1440

1440 - 1650

5.0 8.6 7.5 2.7 5.1
5.8 10.2 9.2 7.8 7.2
3.4 3.7 3.3 4.2 4.9

Rey: LUOA
LUD
SUH
SUD
bpC

= Large Urban Active

= Large Urbran Depressed
= $Small Urban Historic

= Small Urban Depressed

= District Centre
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7. Results : Pavement Concentration

7.1 Analysis of Pilot Data

As noted in Section 3, consideration of the analysis procedure
for the pilot data was deferred until the main study because
sampling intervals could be determined once the video record was
available. Figure 16 shows the distribution of concentrations
measured each 30 seconds for the pilot data. The concentration
values have been dgrouped into three of Pushkarev’s levels of
service (Pushkarev, 1975; May et al, 1985) which are defined as:

A 0 - 0.2 peds/sg.m open flow

B 0.2 - 0.4 peds/sg.m unimpeded flow
c c.4 ~- 1.0 peds/sg.m dense flow

D 1.0 - 2.0 peds/sqg.m Jjammed flow

It can be seen that concentration levels fluctuate considerably,
but never exceed level of service A before 1220, and even after
then are more predominantly level of service A, with a small
number of values at level B, and none at level C.

A test was made of the effects of different sampling intervals on
the mean, standard deviation and percentage of observations above
0.2 peds/sqg.m,, as shown in Table 31. There was no significant
difference between the estimated means, and the percentages at
level of service B were in all cases very small. However, there
was a marked reduction in the standard deviation at a 20 minute
sampling interval. It appeared from this analysis unlikely that
frequent measurements of concentration would be justified, and it
was decided to base further analysis on measurements taken every
10 minutes. Even so it was felt that the fluctuations would
make the analysis of concentration difficult, and it was decided
instead to develop cumulative distributions of concentration for
each of the three analysis periods as well as considering overall
means.

Table 31

Parameters of the Distribution of Pedestrian Concentrations
for Different Sampling Intervals

Sampling Mean Standard cv % > 0.2
Interval (peds/m’ ) Deviation (%) peds/m’
(peds/m?*) '
30 secs 0.056 - 0.040 71 0.4
1 min 0.059 0.040 68 0.2
5 mins 0.060 0.041 68 0
10 mins 0.067 0.038 57 0
20 mins 0.067 0.033 49 0
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7.2 Distributions of Concentration

Table 32 indicates the percentage of concentration measurements
in each 0.05 peds/sq m range for the three analysis periods at
each of the 15 sites.

It can be seen that only seven of the sites have any
concentration values at level of service B, and only three of the
sites have 20% or more of the observations in any period at this
level. While ten of the sites have their highest concentrations
in the midday period, =ites 01 and 08 have their highest
concentrations in the morning, and sites 06, 11 and 15 in the
afternoon.

The levels recorded appear generaly lower than might be expected
from observations of the videc film, which also indicates that
pedestrians in practice only make use of part of the pavement.
This suggests the use instead of effective pavement width as a
basis for measuring concentration.

7.3 Effective Pavement Width

There is little information in the literature on the extent to
which pavement width is unused, but observations of the video
suggested that it was common for up to 1 m of pavement to be
- unused. For simplicity, concentrations were recalculated for an
effective pavement width 0.5 m or 1 m less than actual width, the
choice between these being based on observation of the video.
Table 33 indicates the values used and the resulting mean
pavement concentration.
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Table 32

Distribution of Pavement Concentrations

02

03

04

05

06

07

08

o9

10

11

12

13

14

15

Chesterfield
(Sat)

sheffield
(Fri)

Lanark
{(Mon)

Hebden Bridg
(Thu)

Kitlmarnock
(Fri)

Aberdeen
{Sat)

Lewisham
(Thu)

Epsom
{Mon)

Winchester
(Wed)

Gguildford
(Fri)

Twickenham
{Tue)

Bristol
(Thu)

Manchester
(Thu)

Coventry
(Mon)

Razel Grove
(Thu)

Pavement
width (m)

e 3

Period

0920-1150
1150-1440
1440-15650
0%20-1150
1150-1440
1440-1650
0920-1150
1150-1440
1440-163530
0920-1150
1150-1440
1440-1650
0920-1150
1150-1440
1440-1650
0920-1150
1150-1440
1440-1650
0920-1150
1150-1440
1440-1650
0920-1150
1150-1440
1440-14650
0920-1150
1150-1440
1440-1650
0920-1150
1150-1440
1440-1650
0920-1150
1150-1440
1140-1650
0920-1150
1150- 1440
1440-1650

0920-1150

1150-1440
1440-1650
0920-1150
1150-1440
1440-1650
0920-1150
1150-1440
1440-1650

e

60

Percentage
(peds/sq m)
0.00- 0.05-
0.05 0.10
A A
7 26
3 32
4 54
35 60
15 30
20 31
71 22
35 38
6564 36
&5 33
61 29
61 34
32 38
6 23
7 ]
3 30 .
3 3
[ 15
75 25
33 48
67 33
10 45
7 44
24 57
7 23
48 52
78 22
14
1 31
37 ~ 13
84 16
71 29
23 32
3 23
15 65
&5 34
5 15
13 27
100
85 15
95 5
74 26
72 28
50 28

0.10-
0.15

17
33
27
47
50
31

19

17
32
19

27
24
21

40
42
20
10
14
18

22

0.15-
0.20

15
14

17
36
42

17
17

42
43
16

of Observations with Concentraticn
and level of service A/B

> 0.20

10
15
20

11

17
23
21

i2

37
16
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Table 33

Real and Effective Pavement Area

——— — ———— — e sty ——————-— — T - S S G G S ————— T T DTS S

Site Real Effective Pavement Real Effective Real Effective
Pavement Pavement Length Pavenment Pavement Mean Mean
Width (m) Width (m) (m) Area (m?) Area (m?) Concen- Concen-

tration tration

L B el e e SO P D G S G N S S SR S 0 S S e T W S D D D D S fik i S G G R S S DY G G GHD GED GER R S - Sl S e —

01 Chesterfield 3 2 35 105 70 0.072 0.107
02 Sheffield 6 5 50 300 250 0.049 . 0.059
03 Lanark 3 2.5 35 105 87.5 0.044 0.053
04 Hebden Bridge 3 2 35 105 70 0.037 0.055
05 Kilmarnock 3 2.5 20 60 50 0.097 0.117
06 Aberdeen 4 3 ' 40 160 120 0.105 0.140
07 Lewisham 4 3.5 25 100 87.5 0.049 0.056
08 Epson 2 1.5 45 90 67.5 0.076 0.102
09 Winchester 3 2 30 90 60 0.027 0.040
10 Guildford 4 3 25 100 75 0.125 0.167
11 Twickenham 2 1.5 40 80 60 0.022 0.030
12 Bristol 5 4 15 75 60 0.084 0.105
13 Manchester 3 2 10 30 20 0.094 0.140
14 Coventry 4 3 : 30 120 20 0.016 0.022
15 Hazel Grove 2 1.5 40 80 _ 60 0.035 0.047




Appendix 3 presents the cumulative distributions for each site
and for each time period, with both apparent and effective
pavement concentrations.

Table 34 summarises the results, indicating the percentage of
chservations at 1level of service B for each site and analysis
period. When considering effective concentration, Guildford and
Manchester appear as the most crowded, with over 70% of
observations 1in the midday period at level of service B,
including occasional observations at level of service cC.
Chesterfield and Aberdeen register cbservations in excess of 30%
at level of service B, and Kilmarnock, Epsom and Bristol
observations in excess of 20%. All other sites except Sheffield
have no observations at level B. While the midday period emerges
as usually the most congested, four of the eight congested sites
are more congested in either the a.m. or p.m. period.

The overall averages in Table 33 give a similar grouping of
sites, but with Aberdeen included amongst the highest
concentration sites, Chesterfield grouped with Kilmarnock, Epsom
and Bristol, and Twickenham and Coventry having particularly low
concentrations.

Table 34

Percentage of Pavement Concentration Values at ILevel of Service
B {>0.2 peds/m’) by Site and Analysis Period

Site Real Effective
Concentration Concentration
0820- 1150- 1440 0920- 1150~ 1440
1150 1440 1650 1150 1440 1650
01 Chesterfield Q 0 0 33 24 10
02 Sheffield 0 0 1 0 8 8
03 Lanark 0 0 0 0 o 0
04 Hebden Bridge o 0 0 0 0 0
05 Kilmarnock 10 15 20 12 17 28
06 Aberdeen 3 8 8 13 33 40
07 Lewisham 0 0 0 0 0 0
08 Epsom 11 0 0 25 13 0
09 Winchester 0 0 0 0 0 0
10 Guildford 17 23 21 50 71 34
11 Twickenham 0 0 0 0 0 0
12 Bristol 0 12 0 4 28 0
13 Manchester 3 37 16 14 72 50
14 Coventry 0 0 0 0 0 0
15 Hazel Grove 0 0 0 0 0 0

. — - - - - —— -— — — - -—
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8. Conclusions

8.1 Types of Count

It is important to distinguish between three different types of
count:

- flow along pavements in a given time period (pavement flow)

- flow crossing roads for a given length of road and a given
time period (crossing flow)

- concentration of pedestrians in a given area of pavement at
a specific instant {pavement concentration).

Each provides a different measure of exposure to environmental
and@ traffic conditions,  and all may be of value in assessing
pedestrian amenity.

- 8.2 Counting Methods

8,2.1 Pavement and Crossing Flows : Video

Counts can be made either manually or by video. Video counts are
more expensive in equipment and analysis time but are highly
accurate. Recounts of the same flow over a 20 minute period
suggested that counts were accurate to within + 5%. Video counts
are, however, unsuitable for classification of pedestrians by age
and sex unless very high resolution equipment is used. Some
problems were experienced in counting flows in excess of 80
pedestrians per minute on video. Indoor sites were chosen for
security purposes, but presented problems during rain or strong
sunlight. Where security can be ensured, outdoor sites may be
preferable.

8.2.2, Pavement and Crossing Flows : Manual

Manual counts are more labour-intensive at the time, but less
expensive in terms of combined data collection and analysis
costs. They are virtually essential for classification, but even
manual classification is 1likely to be difficult at flows in
excess of 60 per minute. Comparison with video counts indicated
considerable error in manual counts. Of the pavement flows
around two thirds of the observations were within + 30% of the
video count. For crossing flows only one third were within this
range. While these inaccuracies may in part be caused by
employing surveyors both to interview and count, they suggest
that the irregular and unpredictable movement of pedestrians
makes manual observation open to substantial error.

8.2.3 Pavement Concentration

The ’‘moving observer’ method for measuring concentration has been
found to be highly inaccurate, and is not recommended. The only
suitable approach is to use video or, once sampling intervals
have been determined, to take still photographs at those
intervals.
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8.3 Pavement Flow Characteristics and Sampling Procedures .

8.3.1 Over the 7.5 hour (0920-1650) study period, total
pavement flows in both directions on one pavement in the 15 sites
ranged from 41,000 to 1,400. There was no clear relationship
between these flows and site type. A more detailed analysis of
relationships with potential explanatory variables 1is covered
elsewhere (May, 1987).

8.3.2 Distributions of flow throughout the day were of three
types. Major centres on weekdays had a symmetrical pattern
around a pronounced midday peak. Intermediate centres which have
a strong shopping role (and major centres on Saturdays) had
higher flows in the afternoon than the morning, but still with a
pronounced wmidday peak. Smaller centres-had 1little wvariation
throughout the day.

8.3.3 In all cases the midday period provided the highest
flow within the 7.5 hour (0920-1650) study period, with the
highest flows averaging 250 pedestrians per 5 minutes. Studies

which are only concerned with peak flows can be concentrated on
the period 1130-1430; otherwise separate analyses of the
midrorning (0930-1130) and mid afternoon (1430-1630) periods may
be necessary. Because of the timing of the surveys, little data
was obtained on pedestrian flows during the main traffic peaks.

8.3.4 Rather than count throughout these analysis periods,
sample counts may be taken. Generally 20 minutes was found to be
an optimum sampling period, representing the point beyond which
reductions in coefficient of variation were less marked. In the
mid-morning analysis period a 15 minute sampling period would
have been as satisfactory as 20 minutes, but on the basis of
consistency 20 minutes is recommended. Even at this level
coefficients of variation are typically 25%. However, half the
sites achieved coefficients of variation of 15% during the midday
period. While it was not possible to test the effect of
different start times for sample counts, counts starting at
10.00, 12.00 and 15.00 seemed suitable.

8.3.5 Expansion factors for sample counts varied
substantially by site. For video data counted for 20 minutes
from 1000 the average expansion factor to a 150 minute (0920-
1150) total was 7.9, with a range for all but four sites of 5.9
to 9.7. For a 20 minute count from 1200 expanded to 170 minutes
(1150-1440) the average was 9.3 with a range for all but three
sites of 7.4 to 10.5. For a 20 minate count from 1500 expanded
to 130 minutes (1440-1650) the average was 4.3 with a range for
all but three sites of 2.8 to 5.7.

8.3.6 Comparisons of counts on consecutive days at all sites
and between November and February at selected sites demonstrated
considerable stability for weekdays at the majority of sites; 21
of the 29 analysis periods studied produced counts within 15% on
the two days studied. However, some of the remaining sites
produced substantial differences. It is probably sensible to
record two days of counts to check for variability at any site.

R
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8.3.7 Pedestrian classifications at the 15 sites were
similar. Men represented 41% + 6% of the pavement flow. Young
people (under 18) represented 15% + 6% of the £flow and the
elderly 12% + 6%. However, five sites had elderly proportions
outside this range. It is probably reasonable to take these
central estimates unless local conditions suggest a different
proportion.

8.3.8 There are clearly substantial errors associated both
with manual counts and with the use of sample counts and
expansion factors. To avoid this it is strongly recommended that
video counts be conducted throughout the chosen analysis period.
Provided that the assumptions in 8.4.7 are made classification is
not necessary, but a second day’s survey to check on stability of
flow may be desirable. - B}

8.4 Crossing Flow Characteristics and Sampling Procedures

8.4.1 - Crossing flows were recorded either at a crossing
facility or over a length of up to 100 m of street. Over the 7.5
hour (0920-1650) study period total two way crossing flows at the
14 sites where crossing was possible ranged from 14,700 to 300,
Flows were typically higher where no crossing facility was
provided. Otherwise no clear relationship between flow and site
type emerged.

8.4.2 Distributions of flow throughout the day were of two
types. The first had a symmetrical pattern around a pronounced
midday peak; the second had a similar rise in the morning, but
little or no reduction in the afternoon. There was no clear
relationship between flow distribution and site type.

8.4.3 In all cases the midday period provided the highest
flow within the 7.5 hour (0920-1650) study period, with the
highest flows averaging 250 pedestrians per 5 minutes. Studies

which are only concerned with peak flows can be concentrated on
the period 1130-1430; otherwise separate analyses of the
midmorning (0930-1130) an mid afternoon (1430-1630) periods may
be necessary. Because of the timing of the surveys, little data
was obtained on pedestrian flows during the main traffic peaks.

8.4.4 Rather than count throughout these analysis periods,
sample counts may be taken. Generally 15 minutes was found to be
the optimum sampling period, representing the point beyond which
reductions in coefficient of wvariation were less marked.
Coefficients of variation of around 15% were achieved at around a
third of the sites, and 20% at two thirds. - Coefficients of
variation were typically lower in the midday period, and higher
in the mid morning period. ' }

8.4.5 Expansion factors for sample counts varied
substantially by site. For video data counted for 20 minutes
from 1000 the average expansion factor to a 150 minute (0920-
1150) total was 7.1 with all but four sites in the range 5.4 to
9.5. For a 20 minute count from 1200 the average expansion
factor to a 170 minute (1150-1440) total was 8.5, with all but
five sites in the range 6.8 to 10.1. For a 20 minute count from
1500 the average expansion factor to a 130 minute (1440-1650)
count was 3.8 with all but three sites in the range 3.1 to 4.9.
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There was some evidence that expansion factors were lower at
*large urban active’ sites and higher at ’large urban depressed’
sites.

8.4.6 While sampling errors appear smaller for crossing flows
than pavement flows, manual count errors are greater. Again it
is strongly recommended that video counts be made throughout the
analysis period of interest.

8.5 Pavement Concentration Characteristics and Sampling
Procedures

8.5.1 Over the 15 sites studied, concentration averaged over
the full pavement width rarely exceeded 0.2 pedestrians per
square mnetre, which has been suggested as the level at which
friction between pedestrians starts to occur (level of service B)
(Pushkarev, 1975). However, observation suggested that
pedestrians were only using part of the pavement, and effective
concentrations were calculated based on deducting between 0.5 mn
and 1.0 m from the pavement width. It is recommended that
effective pavement width be determined by observation before
calculating pavement concentrations.

8.5.2 Tests on the pilot data suggested that a 10 minute
sampling interval for calculation of concentrations from video or
still photograph was sufficient. Coefficients of variation are
still very high at this sampling interval; for the pilot data
they exceeded 50%. The cumulative distribution of concentrations
was found to be a useful measure, indicating the chance of
experiencing concentrations at level of service B.

8.5.3 Using this approcach, only 8 of the 15 sites had
effective concentrations at level of service B. The most
congested sites had around 70% of observations in the midday
period at level of service B, with occasional values at level C
(over 0.4 pedestrians per square metre). The midday period was
most :commonly the most congested, but two of the eight sites had
more = values at level B in the mid morning period, and two had
more in the mid afternoon period.

8.5.4 As noted earlier, concentration can only be reliably
measured by video or still photography. Since one video recorad
will provide both pavement and crossing flows as well, this
appears to be the most appropriate method.
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APPENDIX 3 : CUMULATIVE PERCENTAGES OF REAL AND EFFECTIVE
PAVEMENT CONCENTRATIONS AT ALL 15 SITES

Concentration is defined as either

a) Real Pavement Concentration
- where the real pavement width is used in the calculation
of the pavement concentration, or
b} Effective Pavement Concentration
- where the effective pavement width is used (ie the real
pavement width minus the width of the pavement taken up
by street furniture, window shoppers etc..)

For further details see Table 32

For each site the cumulative distributions are shown for three
time periods of the survey day:

0920-1150 .
1150-1440 —————~
1440~1650 =------

Superimposed on these distributions are two lines which show the
Pushkarev divisions between levels of service A and B densities.
Levels of service A/B apply to real concentrations and levels of
service A'/B' apply to effective concentrations.

For example (1 Chesterfield
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APPENDIX 4: PEDESTRIAN PAVEMENT FLOW CLASSIFICATION BY SITE (%)

01 Chesterfield
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A B C D
AGE (Yrs) AGE (Yrs) AGE (Yrs) AGE (Yrs)
<18 18~ >65 <1l8 18- >65 <18 18~ >65 <18 18- >65
65 65 65 65
Day 1
(Sat)
M: 2 19 7 5 24 g9 7 23 5 10 25 1
F: 4 45 23 7 36 20 12 42 10 16 40 8
Day 2
(Mon) A
M: g 19 2 6 26 6 5 20 7
F: 22 43 5 6 47 g 9 44 15
Day 3
(Tue)
M: 7 21 4
F: 18 44 5
All
Weekdays
M: 8 20 3 ‘ 6 26 -6 5 20 7
F: 20 44 5 .6 47 o 9 44 15
All
Saturdays
: 2 19 7 5 24 9 7 23 5 10 25 1
: 4 45 23 7 36 20 12 42 10 16 40 8
All Days
M: 6 20 4 5 24 9 7 25 6 8 23 4
F: i5 30 11 7 36 20 9 45 10 13 42 12
All Days/
All Times < 18 ¥rs 18-65 Yrs > 65 Yrs
: 36%) 7 23 6
: (64%) 11 38 15
NB: M Male
F Female
A 0840 -~ 0900
B 1000 - 1020
C 1200 -~ 1220
b 1500 - 1520




02 Sheffield
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A B C D
AGE (Yrs) AGE (Yrs) AGE (¥Yrs) AGE (Yrs)
<18 18- >65 <18 18- >65 <18 18- >65 <18 18- >65
65 65 65 " 65
Day 1
(Fri)
M: 6 18 6 2 20 10 4 22 6 7 27 4
F: 7 46 17 3 48 17 4 50 15 6 49 7
Day 2
(Sat)
M: 6 25 7 9 24 8 12 22 2 13 21 2
F: 9 48 7 13 37 10 16 42 6 23 38 3
Day 3
{Mon)
M: le 19 5 10 20 12 9 20 6 14 2 6
F: 166 33 10 13 34 11 15 42 8 20 49 8
All
Weekdays .
M: 11 19 6 6 20 11 7 21 6 11 15 5
F: 12 40 14 8 41 14 5 46 12 13 49 8
All
Saturdays
M: 6 25 7 9 24 8 12 22 2 12 21 2
F: 9 48 7 13 37 10 le 42 &6 23 38 3
All Days
M: 9 21 6 7 21 1¢ 8 21 5 11 17 4
F: 11 42 11 10 40 13 12 45 10 le 45 6
All Davys
All Times < 1B V¥rs 18-65 Yrs > 65 ¥Yrs
M: (35%) [#] 20 6
F: (65%) 12 43 10
NB: M Male
F Female
A 0840 - 0900
B 10600 - 1020
C 1200 -~ 1220
D 1500 - 1520



03 TLanark
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A B C D
AGE (Y¥Yrs) AGE (¥rs) AGE (Yrs) AGE (Y¥rs)
<18 18- >65 <18 18- >65 <18 18- >65 <18 18- >65
65 &b 65 " B65
Day 1
{Mon)
M: 25 21 5 9 25 5 13 24 4 10 21 0
P: 15 33 1 11 48 2 13 39 10 11 &5 2
Day 2
(Tue) ) - ] .
M: 13 16 3 3 24 13 27 10 4 7 17 8
F: 10 56 3 1l 57 2 17 38 5 4 57 7
Day 3
(Wed)
M: 17 29 1 4 25 S 15 18 5 8 22 5
H 3 4% 1 3 57 6 10 46 5 3 46 17
All
Weekdays
M: 18 22 3 5 25 8 18 17 4 8 20 4
PF: 9 46 2 5 54 3 .13 41 7 6 53 9
All
Saturdays
All Days
: 18 22 3 5 25 8 18 17 4 8 20 4
: 9 46 2 5 54 3 13 41 7 6 653 9
All Davs
All Times < 18 ¥Yrs 18-65 ¥rs > 65 Yrs
M: {38%) 12 21 5
F: (62%) 8 49 5
NB: Male

M

F Female

A 0840 - 0900
B 1000 - 1020
C 1200 - 1220
D 1500 - 1520




04 Hebden Bridge
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A B C D
AGE (Yrs) AGE (Yrs) AGE (Yrs) AGE (Yrs)
<18 18- >65 <18 18- >65 <1l8 18- >65 <18 18~ >65
65 65 65 " 65
Day 1
(Wed)
M: 3 33 13 10 27 8 8 22 2 5 30 5
F: 0O 40 10 6 40 8 16 49 2 7 43 11
Day 2
(Thu) - - - B
M: 0 70 0 10 22 8 17 24 1 7 29 2
F: g 30 0 6 37 18 S 47 5 7 47 7
Day 3
(Fri)
M: 6 28 0 5 30 10 22 28 2 17 32 2
F: 0 67 0 5 50 O 19 26 3 9 3¢9 1
All
Weekdays
M: 3 47 4 8 26 9 16 25 2 10 30 3
F: 0 46 ¢ 6 42 9 13 41 3 8 6
All
Saturdays
M:
Al) Days
HE 3 47 4 8 26 9 le 25 2 10 30 3
H 0 46 0 6 42 9 13 41 3 8 43 6
All Dbavs
All Times < 18 Yrs 18-65 ¥Yrs > 65 Yrs
M: (46%) 9 32 [5)
: {(54%) 7 43 4
NB: M Male
F Fenale
A 0840 - 0900
B 1000 - 1020
c 1200 - 1220
D 1500 - 1520




05 Kilmarnock
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A B C D
AGE (¥rs) AGE {¥rs) AGE (Yrs) AGE (Y¥rs)
<18 18-~ >65 <18 18- >65 <18 18-~ >65 <18 18- >65
65 65 65 65
Day 1
(Thu)
M: 6 20 2 3 20 10 5 27 5 2 31 7
: 21 45 6 5 51 9 7 50 5 4 46 10
Day 2
(Fri) . - - i
M: 12 25 2 2 25 6 2 16 1 7 30 3
: 23 39 0 1 63 3 50 30 1 6 49 5
Day 3
(8at)
M: 3 36 4] 10 37 5 8 29 5 10 23 2
F: 3 58 0 5 41 2 6 45 7 13 48 4
All
Weekdays '
M: 9 23 2 3 23 a 4
F: 22 47 3 3 57 6 29
All
Saturdays
: 3 36 0 10 37 5 8 29 5 10 23 2
: ‘3 58 1] 5 41 2 6 45 7 ] 13 48 4
All Days
M: 7 27 i 5 27 7 5 24 4 6 28 4
F: 16 47 2 4 bl 5 21 42 4 8 48 6
All Davys
All Times < 18 ¥rs 18-65 Yrs > 6b Yrs
- M: {(37%) 6 27 4
F: (63%) 12 47 4
NB: Male
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06 Aberdeen
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A B C D
AGE (Yrs) AGE (Yrs) AGE (Yrs) AGE (Yrs)
<18 18- >65 <18 18- >65 <18 18~ >65 <18 18- >g5
65 65 65 "85
Day 1
(sat)
M: 4 38 1 7 34 2 8 35 0 10 35 0
F: 4 52 1 9 43 4 8 48 2 10 458 1
Day 2
(Mon) . - -
M: 4 38 4] 4 40 1 4 42 0 5 38 1
: 4 54 0 3 50 3 2 52 1 6 49 3
Day 3
(Wed)
M: 5 38 0 3 37 2 2 37 4] 3 38 2
F: 3 53 1 3 53 3 3 &5 3 4 50 4
All
Weekdays
M: 5 38 O ] 4 39 2 3 40 D 4 38 2
F: 4 54 1 3 5’2 3 2 53 2 5 50 4
All
Saturdays
: 4 38 1 7 34 2 8 35 0 10 35 0
F: 4 52 1 S 43 4 8 48 2 10 45 1
All Days
M: 5 38 0 5 37 2 5 138 0 6 37 1
F: 4 583 1 5 49 3 4 52 2 7 48 3
All Days/
All Times < 18 ¥Yrs 18-65 Yrs > 65 Yrs
M: 5 38 1
: 5 50 1
NB: M Male
. F Female
A 0840 - 0900
B 1000 - 1020
C 1200 - 1220
D 1500 - 1520
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A
AGE (Yrs)
SITE <18 18- >65
65
07 Lewisham
Day 1
{Thu)
M: 5 24 12
F: 4 43 12
Day 2
(Fri)
M: 5 32 [
F: 9 46 2
Day 3
{Sat)
M: 8 29 5
F: 11 42 6
All
Weekdays
M: 5 28 9
F: 7 45 7
All
Saturdays
: 8 29 5
F: 11 42 6
All Days
M: 6 28 7
F 5 44 7
All Davs
All Times < 1
M:
NB: M Male
F Fenale
A 0840 - 0900
B 1000 - 1020
C 1200 - 1220
D 1500 - 1520

B C D
AGE (Yrs) AGE (Y¥rs) AGE (Yrs)
<18 18~ >65H <18 18- >65 <18 18- >65
65 65 65
1 29 12 2 22 13 2 31 10
4 42 13 1 41 21 3 41 13
2 29 10 4 34 S
3 42 14 5 44 8
8 44 8 8 29 7 11 28 6
4 31 6 9 40 8 13 38 4
i1 29 12 2 26 12 3 33 8
4 42 13 2 42 18 4 43 11
8 44 8 8 29 7 11 28 6
4 31 6 9 40 8 13 38 4
§ 37 10 4 27 10 6 31 7
4 37 10 4 41 14 7 41 8
8 ¥Yrs 18-65 Yrs > 65 ¥rs
5 31 9
5 41 9
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A B C D
AGE (Yrs) AGE (Yrs) AGE (Yrs) AGE (Yrs)
SITE <18 18- >65 | <18 18- >65 | <18 18- >65 | <18 18- >65
65 65 65 65
08 Epsom
Day 1
(Sat)
M: 4 33 13 5 32 9 10 28 4
: 4 40 6 9 40 6 18 36 5
Day 2
(Mon) i
: M: 2- 40 9 5 27 14 3 28 10 4 20 14
F: 3 45 2 7 38 9 4 43 13 11 27 24
Day 3
(Tue)
M: 10 27 7 2 25 12 5 21 11
F: 14 40 2 5 39 18 8 46 10
All
Weekdays
M: 6 34 8 4 26 13 4 25 11
Fs 9 43 2 6 39 12 6 45 12
All
Saturdays .
: 4 33 13 5 32 9 10 28 4
F: 4 40 6 9 40 6 18 36 5
All Day
M: 5 33 10 4 28 12 6 26 8 4 20 14
F: 7 42 3 7 39 11 10 42 9 11 27 24
All Days
All Times < 18 Yrs 18-65 Yrs > 65 Yrs
M: 5 27 11
: 9 . 38 10
NB: M Male
F Female
A 0840 - 0900
B 1000 - 1020
C 1200 - 1220
D 1500 - 1520



09 Winchester
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A B C D
AGE (Y¥Yrs) AGE (Yrs) AGE (Yrs) AGE (Yrs)
<18 18- >65 <18 18~ >65 <18 18- >65 <18 18- >g5
65 65 65 65
Day 1
(Wed)
M: 14 27 1 8 29 6 4 36 4 12 36 10
F: 20 37 1 14 36 6 38 42 6 8 29 5
Day 2
(Thu) . - ]
0 5’3 0 4 43 7 6 36 8 5 23 2
F: 0 47 0 7 33 7 6 238 7 2 66 3
Day 3
(Fri)
M: 1 29 13 0 40 0 10 24 4 5 36 11
F: 3 47 8 0 60 0 10- 46 6 5 37 7
All
Weekdays
M: 5 36 5 4 37 4 7 32 5 7 32 8
F: 8 44 3 7 43 4 8 42 6 5 44 5
All
saturdays
M:
F:
All Days
M: 5 36 5 4 37 4 7 32 5 7 32 8
F: 8 44 3 7 43 4 8 42 6 5 44 5
All Davs
All Times < 18 Yrs 18-65 Yrs > 65 Yrs
M: -6 34 6
T - 7 43 4
NB: M Male
F Fenmale
A 0840 -~ 0900
B 1000 - 1020
C 1200 - 1220
D 1500 - 1520




D
AGE (Yrs)
<18 18- >65
65
1 32 6
2 4% 11
5 26 7
2 47 12
3 29 6
2 48 12
3 29 6
2 48 12
Y¥rs

10 Gujildford
A B C
AGE (Yrs) AGE (Yrs) AGE (Y¥Yrs)
<18 18- >65 <18 18- >65 <18 18- >65
65 65 65
Day 1
(Fr1)
M: 2 18 5 2 16 13 3 25 7
F: 4 70 2 2 43 25 2 46 16
Day 2
{Sat) -
M: 3 24 7 8 28 9 7 29 6
F: 7 53 7 11 37 7 10 39 9
Day 3
(Mon)
M: 5 28 2 6 22 11 3 16 5
F: 7 b6 1 8 43 10 3 62 12
All
Weekdays
M: 3 23 3 4 19 17 3 20 6
F: 5 63 2 5 43 18 3 54 14
All
Saturdays
M: 3 24 7 8 28 9 7 29 6
H 7 63 7 1r 37 7 10 39 S
All Days
M: 3 23 5 5 22 11 4 23 6
P 6 60 3 7 41 14 5 49 12
All Days/
Al Times <.18 Yrs 18-65 Yrs >- 65
: 4 24 7
O 5 50 10
NB: M Male
F Female
A 0840 ~ (0900
B 1000 ~ 1020
C 1200 - 1220
D 1500 - 1520

10
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A B C D
AGE (Yrs) AGE (Yrs) AGE (Yrs) AGE (Yrs)
<18 18- >65 <18 18- >65 <18 18- >65 <18 18- >65
65 65 65 65
Day 1
(Wed)
M: 2 32 10 2 34 7 6 32 6
F: 5 39 11 4 47 7 5 42 9
Day 2
{Thu) . - ' )
M: 10 23 3 4 57 11 3 36 6 2 48 8
F: 13 48 3 2 6 20 3 43 9 3 33 6
Day 3
(Fri)
: 8 29 1 1 29 14 2 29 11 5 33 6
F: 13 47 1 0 46 11 3 46 9 6 43 6
All
Weekdays _
M: 9 26 2 2 39 12 2 133 8 4 38 7
F: 13 48 2 2 30 14 3 45 8 5 39 7
"All
Saturdays
M:
F:
All Days
M: 9 26 2 2 39 12 2 33 8 4 38 7
F: 13 48 2 2 30 14 3 45 8 5 3¢ 7
All Days
All Times < 18 Yrs 18—-65 Yrs > 65 ¥rs
: 4 34 7
F: 6 41 8
NB: M Male
F Female
A 0840 - 0900
B 1000 - 1020
C 1200 - 1220
D 1500 - 1520
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A B C D
AGE (Yrs) AGE (Yrs) AGE (Yrs) AGE (Yrs)
<18 18- >65 | <18 18- >65 | <18 18- >65 | <18 18- >65
65 65 65 65
Day 1
(Mon)
M: 5 39 2 5 25 5 3 30 4 2 21 5
F: 4 46 4 14 50 5 3 48 13 5 57 10
Day 2
(Tue) - S - |
M: 0 40 0 1 31 0 2 26 3 3 32 3
F: 0 60 0 4 62 2 5 55 9 1 52 9
Day 3
(Wed)
M: 0 42 0 5 22 6 4 25 5 4 34 4
F: 0 58 4] 8 43 16 5 48 12 4 48 .
All
Weekdays
M: 2 40 1 4 26 3 g 27 4 3 28 4
¥ 1 55 1 9 52 23 13 50 11 3 52 10
All
Saturdays
M:
All Days
M: 2 40 1 4 26 3 9 27 4 3 28 4
F: 1 55 1 9 52 23 13 50 11 3 52 10
All Davs
All Times < 18 Yrs 18-65 Yrs > 65 ¥Yrs
M: 5 : 30 3
F: 7 52 3
NB: M Male
F Female
A 0840 - 0900
B 1000 - 1020
C 1200 - 1220
D 1500 - 1520

12
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A B C D
AGE (Yrs) AGE (¥rs) AGE (Yrs) AGE (Yrs)
<18 18- >65 <18 18- >65 <183 18- >65 <18 18- >»55
65 65 65 65
Day 1
(Thu)
M: 6 30 2 4 31 2 3 34 1 7 25 4
F: 5 56 1 8 45 10 8 50 3 7 51 6
Day 2
(Fri) - - ' '
M: 5 38 0 8 33 3 4 31 3 2 42 5
F: 4 53 ) 7 39 10 8 50 5 2 45 3
Day 3
(Sat)
M: 7 30 5 12 30 5 12 32 4 15 29 3
: 15 39 5 9 36 9 13 35 5 17 33 3
All
Weekdays
M: 6 34 1 6 32 3 4 33 2 5 34 5
F: 5 &b 1 8 42 10 8 50 4 5 48 5
All
Saturdays
M: 7 30 5 12 30 5 12 32 4 15 29 3
F: 15 39 5 9 36 9 13 35 5 17 33 3
All Days
M: 6 33 2 8 31 3 6 32 3 8 32 4
F: 8 49 2 8 40 10 10 45 4 9 43 4
All Days
All Times < 18 ¥rs 18—~65 Yrs > 65 Y¥rs
: 7 32 3
: S 44 5
NB: M Male
F Female
A 0840 - 0900
B 1000 - 1020
C 1200 - 1220
D 1500 - 1520
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14 Coventry
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A B C D
AGE (Yrs) AGE (Yrs) AGE (Yrs) AGE (Yrs)
<18 18-~ >65 <18 18- >65 <18 18~ >65 <18 18- >55
65 65 65 - 65
Day 1
(Mon)
M: 25 20 4 7 25 19 8 26 10 8 28 13
F: 13 36 3 4 21 24 4 38 14 4 36 13
Day 2
(Tue) - - '
M: 28 23 3 3 20 17 10 24 12 8 31 14
F: 12 32 3 3 33 24 5 30 1% 4 32 11
Day 3
(Wed)
M: 21 24 4 6 16 18 13 24 10 8 27 10
F: 8 41 2 4 35 22 8 29 1le 8 40 8
All
Weekdays
M: 25 22 4 5 20 18 10 25 11 8 29 12
F: 11 36 3 4 30 23 6 32 16 5 36 11
All
Saturdays
M:
F:
All Days
M: 25 22 4 5 20 18 10 25 11 8 29 12
F: 11 36 3 4 30 23 6 32 16 5 36 11
All Davys
All Times < 18 Y¥rs 18-65 Yrs > 65 ¥Yrs
: 12 24 11
z 7 34 i2
NB: M Male
F Female
A 0840 - 0900
B 1000 -~ 1020
C 1200 - 1220
D 1500 - 1520
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15 Hazel Grove
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A B C D
AGE (Yrs) AGE (Yrs) AGE (Yrs) AGE (Yrs)
SITE <l1l8 18- >65% <18 18-~ >65 <18 18- >65 <18 18- >»g5
65 65 65 65
Day 1
(Thu)
M: 0 25 6 3 20 1s6 6 26 9 7 21 3
F: Q0 50 19 6 28 27 9 36 15 7 39 18
Day 2
{Fri) - . -
M: 7 17 6 6 14 8 4 21 11 4 19 9
F: 0 60 9 7 49 17 6 45 14 3 54 13
Day 3
{sat)
M: 28 24 2 6 30 7 8 24 9 14 23 12
F: 4 36 6 8 37 11 13 36 10 12 28 11
All
Weekdays _
M: 4 21 & 5 17 12 5 24 10 6 20 g
P: 0 55 14 7 39 22 8 41 15 5 47 16
All
Saturdays
M: 28 24 2 6 30 7 8 24 9 14 23 12
F: 4 36 6 g8 37 11 13 36 10 12 28 11
All Days
M: 12 22 5 5 21 10 6 24 10 8 21 10
s 1 49 11 7 38 18 9 39 13 7 40 14
All Davys/
All Times < 18 Yrs 18-65 Yrs > 65 Yrs
M: 8 22 _ 9
F: 6 42 13
NB: Male

M

F Female

A 0840 - 0900
B 1000 ~ 1020
C 1200 -~ 1220
D 1500 - 1520
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