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1. Introduction 

1.1 Studv Obi ectives 

1.1.1 Any new road, road improvement or traffic management 
scheme could affect pedestrian journeys in its locality or 
elsewhere. Some journeys 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 quality of pedestrian 
journeys. This is particularly true in urban 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 literature review reveals that further work is 
necessary in 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 a1 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 recommendations, 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 Studv Re~0rtS 

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, 1987~). 

1.3 Studv 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 listed 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 (I), (2) and (6). 

Table 1 

Studv Locations for On-Street Interviews 
and Pedestrian Counts 

................................................................. 
Type Centre 1 Centre 2 Validation 

Centre ................................................................. 
Large urban Manchester* Aberdeen Bristol 
active 

Large urban Lewisham* Shef f ield Coventry 
depressed 

Small urban Lanark** 
historic 

Winchester Guildf ord 

Small urban Chesterfield Kilmarnock Epsom 
other 

District Hebden Bridge* Twickenham Hazel Grove** 
Centre ................................................................. 

* Pollution Studies 
** Household Interviews 



1.4 Re~0t-t 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 TVDeS 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, crossina flows, and pavement concentration. 

2.2 Count Methods 

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

(1) 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 lapse 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 qualitative assessment of pedestrian 
behaviour is possible. 

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

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 S ~ o t  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 team 
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 a1,(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 keep errors to a minimum. Haynes (1977) looking 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 in 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 Survevs: Manchester 

3.1 Backsround 

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 Tem~oral 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 just 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 filmed. 
However, whilst its flows are typically 35% below those of the 
main shopping pavement, the same characteristics of temporal 
distribution apply. 

3.3. Identification of Analvsis Periods 

From Figure 2 the effects of both the morning and evening 'peaksf 
can be observed along with a more pronounced midday 'peak1. 
Therefore in the period 0830 to 1720 two #off peakf periods 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 periods seem appropriate: 

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

(2) 0920 - 1150 Period P2 (AM Off Peak) 
(3) 1150 - 1440 Period P3 (Midday Peak) 
(4) 1440 - 1650 Period P4 (Em 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 countf which is representative 
of the analysis period as a whole and to which an expansion 
factor could 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. 



FIGURE I PEDESTRIAN FLOWS FOR MANCHESTER PILOT SURVEY, (14/05/86). 

100 - 

50 - 

OO 6, 

coo. CD 

0 0 0  o m  
(I o 0  00 0 0 

oO 
a80@0 o o0 

0 - 0 0 
1 I I ctx, I CO I 

0 

0 10 
I 

20 
I 

30 
I 

40 
I 

50 60 70 
I 

80 90 100 



FIGURE 2 PEDESTRIAN FLOWS FOR MANCHESTER PI.LOT SURVEY, (14/05/86). 
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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 I % )  for Pilot Data for Different 
Sam~le  Count Durations 

................................................................. 
Analysis Period Duration of Sample Count (Mins.) 

5 10 15 20 2 5 3 0 35* 40* ................................................................. 

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 



Figure 3: Effects of Sample Count Dnration on Coefficient of 
Variation for Pavement Flows: Manchester Pilot Data - 
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be achieved is an estimate to within + 50%. This clearly needs 
reappraisal 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 *knee1 in the curve beyond which the 
rate of increase in accuracy with increased duration is less. In 
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 Start Time for Sam~ le  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 choice had therefore to be based, 
somewhat arbitrarily, on the results of Figure 1. The sample 
count periods selected for the main study were: 

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

3.6 Ex~ansion 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 minute 
counts. Averaged over the two days, these are 8.7, 10.0 and 7.4 
respectively. 

3.7 Crossins 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 minute 
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. 



Table 3 

Emansion Factors for Pavement Flows from Pilot Data 

Analysis Period 0920- 1150- 1440- 
1150 1440 1650 ................................................................. 

Wednesdav 14/5/86 

Total Count 
Sample Count 
Expansion Factor 

Thursday 15/5/86 

Total Count 
Sample Count 
Expansion Factor 

Average Factor 8.7 10.0 7.4 

4. Methodoloav for the Main Studv 

4.1 General Avvroach 

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 mounted 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 a1 (1987a). 



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

Dates of Video Data Collection 

Chesterfield 18/10 (Sat), 20/10 
Shef f ield 24/10 (Fri), 25/10 
Lanark 27/10 (Mon) , 28/10 
Hebden Bridge 30/10 (Thu), 31/10 
Kilmarnock 30/10 (Thu) , 31/10 
Aberdeen 1/11 (Sat), 3/11 
Lewisham 6/11 (Thu), 7/11 
Epsom 10/11 (Mon), 11/11 
Winchester 12/11 (Wed), 13/11 
Guildf ord 14/11 (Fri), 15/11 
Twickenham - 17/11 (Mon) , 18/11 
Bristol 19/11 (Wed), 20/11 
Manchester 20/11 (Thu), 21/11 
Coventry 24/11 (Mon), 25/11 
Hazel Grove 27/11 (Thu), 28/11 

Won) 
(sat) 
(Tue) 
(Fri) *l 
(Fri) 
Won) 
(Fri) *2 
(Tue) 
(Thu) 
(sat) 
(Tue) 
(ThU) 
(Fri) *3 
(Tue) 
(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 A ~ S O  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 ,ideal1 location 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 hours1 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 minutes1 data was lost because heavy rain 
obliterated the field of view. In the afternoon 95 minutes1 data 
was lost at Twickenham, 65 minutes at Lewisham and 20 minutes at 
Hebden Bridge, Guildford and Coventry because of access problems. 
75 minutes1 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 poor 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 



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 also have affected pedestrian 
flows; the time periods affected were: 

03 Lanark : Monday pm 
04 Hebden Bridge : Thursday am 
05 Kilmarnock : Friday pm 
07 Lewisham : Thursday am 
09 Winchester : Thursday pm 
11 Twickenham : Monday pm 

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) 
(d) 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 *videof street: 

(A) Pavement Flow Counts 

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



FIGURE 5: CONVENTION FOR PEDESTRIAN FLOW COUNTS 

CODING PLAN (Adopted Convention - All Sites) 
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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 from 
a pedestrian crossing, and to avoid impeding the normal flow 
of pedestrians. 

(B) Crossinu Flow Counts 

These counts took place on pedestrian crossings or along a 
specified length 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. 

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 in the appropriate box. In this way the numbers of 
persons passing in any 5 minute period were recorded. 

The use 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 A) 
and also in two other streets in the centr,e (streets B and C). 
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 video 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 
times. 

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. - 
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FIGURE 7 COUNT FORM FOR MANUAL ON-STREET COUNTS (COMPARISUN STREET) 

COUNT FORM FOR LOCATION B AND C 

CENTRE 

LOCAT ION 

TIME : (24 HR CLOCK) 

UNCLASSIF IED COUNT : 

TIME ( 5  MIN INTERVAL) 

PAVEMENT A / BOTH PAVEMENTS ( d e l e t e  as  necessary) 

TOTAL 

TIME ( 5  MIN INTERVAL) 

PAVEMENT 8 / BOTH PAVEMENTS ( d e l e t e  as  necessary)  

TOTAL 

R e t u r n  t o  : 
Ian Tur-rey 
I!!sti;uze f o r  T r a n s p o r t  S t u d i e s  
G n i v e r s i t y  o f  Leeds 
Li33S LS2 9JT. 



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. 



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 to 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 video 
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 Tem~oral Distributions 

Appendix 2 gives graphical plots of the teiporal 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-afternoon period. 

For comparison purposes, all weekday distributions have been 
reproduced together in Figure 8. Care needs to be taken in 
interpreting this figure, 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 outside the 
0920 - 1650 period under study. This pattern is most obvious at 
Chesterfield, Sheffield, Winchester, Bristol, 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, ll), with Lewisham (07) and Guildford 
(10) less 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 around40 per 5 minutes. 



FIGURE 8: PEDESTRIAN !tW W PAVENEXC FEW FOR 5 MINUTE IlYERVALS BY SITE 
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Table 5 

Pavement Flows bv Site and Analysis Period (Video Datal 

................................................................. 
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 FRI 12281 19282 9505 41068 
SAT 10245 14894 11199 36338 

03 Lanark MON 

04 Hebden Bridge THU 444 603 376 1424 
FRI 447 626 416 1489 

05 Kilmarnock PRI 748 2452 1321 4521 

06 Aberdeen SAT 5824 9405 6377 21586 

07 Lewisham THU 306 2665 1569 4540 

08 Epsom MON 2572 3269 1975 7816 

09 Winchester WED 730 1543 493 2766 

10 Guildford PRI 3235 4539 1872 9646 

11 Twickenham TUE 638 1153. 208 1995 

12 Bristol T W  2541 5799 1322 9662 

13 Manchester T W  1206 5075 2939 9220 
PRI 1426 5556 Z836 8818 

14 Coventry MON 1501 968 443 2912 

15 Hazel Grove THU 730 1471 493 2694 ................................................................. 



Table 6 

pavement  lows bv site Classification and 
Dav of Week (Video Data) 

Weekday Saturdav 

Larae Urban Active 

06 Aberdeen 
12 Bristol 
13 Manchester 

Larae Urban De~ressed 

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 



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 seem 
reasonable, although there is a case for simplifying them to 
0930 - 1130, 1130 - 1430 and 1430 - 1630. 

5.3 Sam~lina Periods . 

The data analysed provided the opportunity to reassess the 
relationship between coefficient of variation and length of 
sampling period developed in Table 2 and Figure 3. Table 7 and 
Figure 9 present the results for the 0920 - 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. 



Table 7 

Coefficients of Variation ( % I  and Sam~linu Periods 
bv Site for Pavement Flow : 0920 - 1150 Analvsis Period 

Site Day Sampling Period Length (Mins) 
10 15 2 0 25 30 ................................................................. 

0 1 Sat 35.5 (15) 24.6 (10) 25.8 ( 7 )  25.1 ( 6) 25.7 ( 5 )  
01 Mon 46.3 ( 7) * ( 4) * ( 3 )  * ( 2) * ( 2) 

02 Fri 35.5 (15) 21.0 (10) 20.6 ( 7) 21.4 ( 6) 21.6 ( 5 )  
02 Sat 35.4 (15) 24.4 (10) 25.6 ( 7 )  23.4 ( 6) 25.1 ( 5 )  

03 Mon 41:4 (15) 32.9 (10) 29.4 ( 7) 31.8 ( 6) 30.3 ( 5) 

04 Thu 35.0 (15) 19.7 (10) 20.3 ( 7) 19.2 ( 6) 20.3 ( 5) 
04 Fri 33.7 (15) 19.9 (10) 18.4 ( 7) 18.1 ( 6) 20.3 ( 5 )  

05 Fri 49.2 ( 8) 31.5 ( 5) * ( 4) * ( 3) * ( 2) 

0 6 Sat 41.7 (13) 31.4 ( 9 )  30.6 ( 6) 31.0 ( 5) * ( 4) 

08 Mon 33.6 (15) 21.2 (10) 20.6 ( 7) 20.7 ( 6) 20.8 ( 5) 

09 Wed 

10 Fri 

11 Tue 

12 Thu 

13 ThU 
13 Fri 

14 Mon 

15 Thu 

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

* Too few values to justify calculation. I 



Table 8 

Coefficients of Variation ( % \  and Sam~lins Periods 
bv Site for Pavement Flow : 1150 - 1440 Analvsis Period 

................................................................. 
Site Day Sampling Period Length (Mins) 

10 15 2 0 25 3 0 ................................................................. 
0 1 Sat 6.5(16) 4.1(10) 4 .2 (7 )  4.7 ( 5 )  * ( 4) 
01 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 Pri 12.6 (14) 12.6 ( 9) 8.6 ( 6) * ( 4) * ( 4) 

0 6 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) * ( 4) 

08 Mon 15.0 (16) 15.1 (10) 13.3 ( 8 )  14.5 ( 5) * ( 4) 

Wed 

Fri 

Tue 

Thu 

Thu 
Fri 

Mon 

Thu 

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

* Too few values to justify calculation. 



Table 9 

Coefficients of Variation 1 % )  and Sam~lins Periods 
bv Site for Pavement Flow : 1440 - 1650 Analvsis Period 

................................................................. 
Site Day Sampling Period Length (Mins) 

10 15 20 2 5 30 ................................................................. 
0 1 Sat 28.2 (12) 24.7 ( 7) 25.3 ( 5 )  * ( 4) * ( 3) 
0 1 Mon 19.7 (10) 16.6 ( 6) 18.8 ( 5) * ( 4) * ( 3) 

02 Fri 19.4 (12) 16.4 ( 7) * ( 4) * ( 4) * ( 3) 
02 Sat 10.5 (10) 7.4 ( 7 )  * ( 4) * ( 4) * ( 3) 

Mon 

Thu 
Fr i 

Fri 

Sat 

Thu 

Mon 

Wed 

Fri 

Tue 

Thu 

Thu 
Fri 

Mon 

Thu 

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

* Too few values to justify calculation. 



Figure 9: Effects of Sample Count Duration on Coefficient of 
Variation for Pavement Flows: 0920-1150 Analysis Period 
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Fig 10: Effects of Sample Count Duration on Coefficient of 
Variation for Pavement Flows: 1150-1440 Analysis Period 
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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 Com~arison of Manual and Video 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 video 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 2.2% 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 Exvansion Factors for Manual and Video Data 

As indicated in Section 3, by observing khe 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. 



T a b l e  1 0  

C o m ~ a r i s o n  o f  Manual  and V i d e o  Pavement F low  D a t a  
by  A n a l v s i s  P e r i o d  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S i t e  A n a l y s i s  P e r i o d  

n V  X e r r o r  n V  X e r r o r  n V X e r r o r  ------------------- . - - ------------------------------------------ . - - -------------  

01 C h e s t e r f i e l d  2 7 6  3 8 6  - 2 8  3 7 4  4 0 9  - 9  3 9 4  4 2 4  - 7  

0 2  S h e f f i e l d  1 2 7 6  1 5 3 5  - 1 7  1 4 1 2  1 1 3 6  + 2 4  1 3 1 0  1 8 7 6  - 3 0  

0 3  L a n a r k  2 3 6  7 6  + 2 1 1  1 8 9  1 1 2  + 6 8  9  0 8 6  + 5  

0 4  Hebden B r i d g e  5  3  5 3  0  7  7  6  9  + 1 2  7 0  7 8  - 1 0  

05 K i l m a r n o c k  1 7 2  2 1 8  - 2 1  2 2 9  2 4 2  - 5  2 6 2  2 9 7  - 1 2  

0 6  Aberdeen  5 6 6  7 5 5  - 2 5  1 1 6 6  9 5 4  + 2 2  1 2 5 7  1 2 9 2  - 3  

0 7  Lewisham 1 4 2  " * 2 6 6  2 9 7  - 1 0  2 9 1  5 1 4  - 4 3  

0 8  Epsom 3 0 2  3 0 8  - 2  5 1 0  4 4 0  + 1 6  1 0 5  3 4 4  - 6 9  

0 9  W i n c h e s t e r  1 0 0  1 2 4  - 1 9  1 3 5  1 4 8  . - 9  6 8  1 1 9  - 4 3  

1 0  G u i l d f o r d  3 3 0  4 5 9  - 2 8  5 5 3  5 6 8  - 3 3 9 0  4 8 1  - 1 9  

11  Tu ickenham 8 8  1 0 4  - 1 5  1 6 7  1 4 1  + 1 8  1 2 4  9 7  + 2 7  

1 2  B r i s t o l  9 6  3 3 1  - 7 1  2 7 0  7 8 2  - 6 5  2 3 6  4 3 1  - 45 

1 3  N a n c h e s t e r  3 0 9  1 5 0  + l o 6  6 5 3  4 0 2  + 6 2  5 1 9  4 5 4  + 1 4  

1 4  C o v e n t r y  1 0 0  1 6 1  - 3 8  3 6 9  2 5 2  + 4 6  1 3 4  2 5 4  - 4 7  

1 5  H a z e l  Grove  1 3 4  1 0 3  + 3 0  1 7 4  1 4 6  + 1 9  1 2 3  1 1 8  + 4  ------------------------------------------------------------------------ . - - -----  

O v e r a l l  T o t a l s  4 1 8 0  4 7 6 3  - 1 2  6 5 4 4  6 0 9 8  + 7 5 3 7 3  6 8 6 5  - 2 2  

Note: M = Manual Count ) 20 minutes duration 
V = Video Count ) 
% = 100 (M-V)/V 



T a b l e  11 

Accuracv o f  V i d e o  Counts  

- - - - - - - - - - - - - - - - -  
S i t e  

( V a l i d a t i o n  S i t e s )  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
D a t e  Time 20 

( 2 4  H r  n i n u t e  R e - c o u n t s  Average 
C l o c k )  V i d e o  V a r i a t i o n  

Count A B C X 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

L a r g e  Urban  A c t i v e  
- 

12 B r i s t o L  2 0 / 1 1 / 8 6  1200 782 785 763 760  2 .26  

L a r g e  Urban  DeDressed  

13 C o v e n t r y  2 4 / 1 1 / 8 6  1200 252 240 233 248  4 .63  

s m a l l  U rban  H i s t o r i c  

10 C u i l d f o r d  1 4 / 1 1 / 8 6  1200 568  5 6 6  5 6 6  561 0.61 

S m a l l  U rban  O t h e r  

0 8  Epsom 

D i s t r i c t  C e n t r e  

15 H a z e l  Grove 2 7 / 1 1 / 8 6  1200  1 4 6  154  145 1 4 9  2.74 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Mean V a r i a t i o n  = 2 .18% 



Table 12 

Expansion Factors bv Period of Day 
and T m e  of Count for Pavement Flows : All Sites 

P E R I O D  

All Sites (All Davs) 

Manual Counts 
Video Counts 

All Sites IWeekdavs) 

Manual Counts 
Video Counts 

All Sites ISaturdavs) 

Manual Counts 
Video Counts 



Table 13 

PAVEPENT FKN: EXPANSION FACTORS 

TIME PERIOD: 0920 - 1150 

EXPECTED EXPANSION FACTOR: 8.7 * 

Site Total : 
Period : 
Count : 
(Video ) : 

Chesterfield ( 1 ) ( s ) 
(2) 

Shef f ield ( 1 ) 
(2)(s) 

Lanark 
Hebden Bridge ( 1 ) 

(2) 
Kihrnock 
Aberdeen (s ) 
Lewisham 
Epsa 
Winchester 
Guildf ord 
Chickenham 
Bristol 
Manchester ( 1 ) 

(2) 
Coventry 
Hazel Grove 

Manual Using 
Count Expected ** Expansion 

Factor 

276 2401 
106 922 

1276 11101 
70 1 6099 
236 2053 
53 461 

Error Best Fit : 
( % )  Expansion : 

Factor 

Video Using Error 
Count Expected ( % I  ** Expansion 

Factor 

'10101 - 2 
679 - 4 
374 - 23 
400 - 15 

1897 +I53 
6569 - 61 
MISSING DATA 

2680 + 4 
1079 + 48 
3993 + 24 
905 + 41 

2880 + 13 
1305 + 8 
1357 - 6 
1401 - 10 
896 + 23 

Best Fit 
Expansion 
Factor 

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 

PAVEMEXI' FLOW: EXPANSION FACTORS 

TIME PERIOD: 1150 - 1440 

EXPECPH) EXPANSION FACTOR: 10.0 * 
...................................................................................................... 

Site Total : Manual Using Error Best Fit : Video .Using Error Best Fit 
Period : Count Expected ( % )  Expansion : Count Expected ( % )  Expansion 
Count : ** Expansion Factor . ** Expansion Factor 
(Video) : Factor Factor 

Chesterfield ( 1 ) ( s  ) 
(21 

Shef f ield ( 1 ) 
(2)(s) 

Lanark 
Hebaen Bridge ( 1 ) 

(2) 
Kilmarnock 
Aberdeen (s) 
Lwi sham 
=J?som 
Winchester 
Guildford 
ltyickenham 
Bristol 
Manchester (1 ) 

(2) 
Coventry 
Hazel Grove 

Av. 9.3 
---------- 

Note: * From Pilot Data (Av. 2 days) 
** 20 minute classified count : from 1000 to 1020 - 

(S ) Saturday 
(1 ) Day 1 of 2 days data 
(2) Day 2 of 2 days data 



Table 15 

PAVEMENT FKW: EXPANSION FACTORS 

TIME PERIOD: 1440 - 1650 

E X P m  EXPANSION FACTOR: 7.4 * 

Site Total : Manual 
Period : Count 
Count : ** 
(Video) : ......................................... 

Chesterfield ( 1 ) (s) 
(2) 

Shef f ield ( 1 ) 
(2)(s) 

Ianark 
Hebden Bridge ( 1 ) 

(2) 
Kihrnock 
Aberdeen (s) 
Lewisham 
Epsa 
Winchester 
Guildf ord 
!hickenham 
Bristol 
Manchester ( 1 ) 

(2) 
Coventry 
Hazel Grove 

Using 
Expected 
Expnsion 
Factor - ------ 

2916 
1791 
9694 
7393 
666 
518 
740 

1939 
9302 
2154 
777 
503 

Error Best Fit : 
( % I  Expansion : 

Factor 

...................... 
+ 27 5.8 
+ 81 4.1 
+ 2 7.3 
- 34 11.2 
+I74 2.7 *** : 
+ 38 5.4 
+ 78 4.2 
+ 47 5.0 *** : 
+ 46 5.1 
+ 37 5.4 
- 61 18.8 
+ 2 7.3 
+ 54 4.8 
+34 1 1.7 
+ 32 5.6 
+ 31 5.7 
+205 2.4 
+124 3.3 
+ 85 4.0 

Video Using Error Best Fit 
Count Expscted ( % )  Expansion ** Fxpnsion Factor 

Factor 

424 3138 + 37 5.4 
242 1791 + 81 4.1 

1867 13816 + 45 5.1 
2047 15148 + 35 5.5 

86 636 +I62 2.8 *** 
78 577 + 53 4.8 
73 540 + 30 5.7 

297 2198 + 66 4.5 *** 
1292 9561 + 50 4.9 
51 4 3804 +I 42 3.1 
344 2546 + 29 5.7. 
119 88 1 + 79 4.1 
418 3093 + 65 4.5 
97 718 +245 2.1 

43 1 3189 +I41 3.1 
454 3360 + 14 6.5 
49 1 3633 + 98 3.7 
254 1880 +324 1.7 
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 EXPANSION FACTORS FOR PAVEMENT FLOW 
BY SITE CLASSIFICATION (ALL SITES) 

................................................................. 
Period Classification 

LUA LUD SUH SUO DC ................................................................. 
Weekdays 
0920 - 1150 M 

v 

Saturdays 
0920 - 1150 M 

v 

Note: M = Manual Count 
V = Video Count 

LUA = Large Urban Active 
LUD = Large Urban Depressed 
SUH = Small Urban Historic 
SUO = Small Urban Other 

DC = District Centre 





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 
derived from day 1 would be used for this exerclse, the test 
becomes simply a comparison of the 20 minute sample counts on the 
two days. Table 18 shows this comparison, 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 is between +48% and 
-59%. When comparing midweek flows the daily variation is 
usually small, although even here some substantial variations are 
obtained (e.g. sites 03, 13, 14). The way in which our data was 
collected over two consecutive 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 Lewisham, Manchester and 
Hebden Bridge for one day at each site in either February or 
March 1987. This data enables a seasonal comparison 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 late 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 
earlier period. 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 sltes 41% of 
pedestrians are male and 59% female. The range across all sites 
is 41% + 6% male; there is no obvious pattern to the inter-site 
differences. 

15% of the population are young (< 18 yrs) with a range of + 6%; 
again there is no obvious pattern to the inter-site differences. 
13% of the population are elderly (> 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. 



Table 18 

CONPARISON OF PAVEMrmT FLOW DATA FOR SAMPLE 
PERIODS ON T W  DAYS 

Ian3=LJ!&mWivi? 

06Pk~ifkm §it Mn 755 734 -3 954 1062 t11 1292 861 -33 
13 IhnFlri 150 1% +4 402 531 +32 454 491 +8 
"12 M W W 331 - - 782 - - 431 - - 

02 Mield EYi Sat 1535 1161 -24 1136 1684 +48 1867 2047 +10 
07 Lek4-m Ihn Flri - - - 297 - - 514 314 -39 
"14 W 161 157 -2 252 197 -2 254 105 -59 

9rall LJ!&m Historic 

03 IaMlk % 76 86 +13 112 155 +38 86 99 +I5 
09- W I h n  124 122 -2 148 139 -6 119 90 -24 
"10 OlildfcnJ. EYi Sat 459 - - 568 - - 481 576 +M 

9rallLJ!&m* 

01 W i e l d  §it Mn 386 240 -38 409 224 -45 424 242 -43 
05 Kilnamxk Flri Srt 218 218 0 - 298 - 297 318 +7 
w%=l M n W  308 - - 440 423 -3 344 - - 

Lhtdd c h t E  

04 fEWmE%*WFri 53 46 -13 69 67 -3 78 73 6 
11Th&&~m M n W  104 - - 141 105 -26 97 - - 
"15 IBzel Q.Dce Ihn Flri 103 103 0 146 144 -1 118 123 +4 

ALl sites (a l l  fays) 340 302 -11 418 420 +I 457 445 -3 



Table 19 

SEASONAL VARIATION IN PAVEMENT FLOWS 

(Feb 1987 cf NOV 1986) 

................................................................. 
Site 20 Min Video Count From 

1000 1200 1500 All Periods ................................................................. 
07 Lewisham 

Feb 1987 570 831 767 - 1598 * 
Nov 1986 297 414 711 * 
% Error - + 180% + 85% + 125% * 

13 Manchester 
Feb 1987 157 404 448 1009 
Nov 1986 153 467 473 1093 

% Error + 3% - 13% - 5% - 8% 

04 Hebden Bridqe 
Feb 1987 

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

x Two periods only. 



Table 20 

Manual Count Classification of Pedestrians By Site 

(All Times, All Days) 

................................................................. 
Site 

01 Chesterfield 
02 Sheffield 
03 Lanark 
04 Hebden Bridge 
05 Kilmarnock 
06 Aberdeen 
07 Lewisham 
08 Epsom 
09 Winchester 
10 Guildford 
11 Twickenham 
12 Bristol 
13 Manchester 
14 Coventry 
15 Hazel Grove 

................................................................. 

Males (%) 
All <18 18- >65 I Yrs 1 65 1 Yrs 

Yrs 

All Sites 1 4 1  1 7  1 2 8  1 6  1 5 9  1 8  1 4 4  1 7 ................................................................. 

36 
3 5 
3 8 
46 
37 
4 4 
4 5 
43 
46 
3 5 
4 5 
3 8 
4 2 
4 7 
3 9 

Females (%) 
All 

7 
9 

12 
9 
6 
5 
5 
5 
6 
4 
4 
5 
7 

12 
8 

23 
20 
21 
3 2 
2 7 
38 
31 
2 7 
3 4 
2 4 
3 4 
30 
3 2 
2 4 
2 2 ................................................................. 

11 
12 
8 
7 

12 
5 
5 
9 
7 
5 
6 
7 
9 
7 
6 

6 
6 
5 
5 
4 
1 
9 

11 
6 
7 
7 
3 
3 

11 
9 

64 
6 5 
62 
54 
63 
5 6 
55 
57 
54 
65 
55 
62 
58 
5 3 
6 1 

3 8 
43 
4 9 
4 3 
47 
5 0 
41 
38 
4 3 
50 
41 
52 
4 4 
3 4 
4 2 

15 
10 
5 
4 
4 
1 
9 

10 
4 

10 
8 
3 
5 

12 
13 



6. Results : Crossins 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 
Sheff ield 
Lanark 
Aberdeen 
Epsom 
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 crossing 
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 Twickenham. 



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 S a t  2861 3105 2056 8022 N 

02 Sheffield FYi 4812 6107 2463 13382 N 

03 Lanark  on 315 547 127 989 N 

04 HeWen Bridge Thu 65 109 107 281 Y 

05 Kilmarnock Fri 691 909 1075 2675 Y 

06 Aherdeen Sat 680 1287 1116 3083 N 

07 Lewisham Thu 398 3523 2113 6034 Y 

08 Epsom Mon 863 1382 851 3096 N 

09 Winchester hkd 659 1241 792 2692 Y 

10 Guildford Fri 4501 6686 3507 14694 N 

13 Manchester Thu 237 631 608 1476 Y 

14 Coventry Mon 488 974 449 1911 Y 

15 Hazel Grove Thu - Crossing - ........................................................................ 



Table 22 

Crossinq Flows by Site Classification and Crossinq Facility 

(Video Data 0920 - 1650) 

................................................................. 
Crossing No Crossing ................................................................. 

Larqe Urban Active 

06 Aberdeen 
12 Bristol 
13 Manchester 

Larqe Urban Depressed 

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 Wickenham 
15 Hazel Grove 

3083 (S) 
2913 

8022 (S) 
2675 

3096 

281 
2915 
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 midday peak and falls again to a 
later afternoon level which is similar to that in the morning. 
This pattern occurs at sites 01, 02, 03, 09, 12, 13 and 14 with 
peak five minute flows ranging 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 



FIGURE 12: PEDESTRIAN 'IWO WAY CROSSING FL(rW FOR 5 MINUTE IhTERVALS BY SITE 
(0900-1700) 
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clearly. Peak five minute flows range from 10 to 250. . There 
appears to be no clear explanation for these different patterns. 

6.3 Samm~lina 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 
period. 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 peri0.d 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 variation 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 little improvement in 
coefficient of variation 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 minutes, with little 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 Comnarison 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. 



Table 23 

COEFFICIENTS OF VARIATION [ % I  AND SAMPLING PERIODS 
BY SITE FOR CROSSING FLOW: 0920 - 1150 ANALYSIS PERIOD 

Site Day Sampling Period Length (Mins) 
10 15 20 2 5 3 0 ................................................................. 

0 1 Sat 32.0 (15) 15.3 (10) 16.4 ( 7) 12.1 ( 6) 14.7 ( 5) 
0 1 Mon 44.6 ( 7) * * * * 
02 Fri 41.1 (15) 21.7 (10) 32.8 ( 7) 31.6 ( 6) 32.6 ( 5) 
02 Sat 45.0 (14) 37.0 ( 9) 40.5 ( 6) 41.4 ( 7) * 
03 Mon 54.8 (15) 44.3 (10) 44.5 ( 7) 45.6 ( 6) 43.3 ( 5) 

0 4 Thu 69.4 ( 9) * * * * 
04 Fri 49.5 (14) 36.7 ( 9) 24.0 ( 6) 23.8 ( 5) * 
05 Fri 51.1 ( 8) 37.1 ( 5) * * * 
06 Sat 47.1 (13) 39.9 ( 9) 30.5 ( 6) 32.9 ( 5) * 
07 Thu * x * * x 

08 Mon 36.1 (15) 20.0 (10) 24.5 ( 7) 21.4 ( 6) 12.5 ( 5) 

09 Wed 37.6 (15) 11.6 (10) 9.9 ( 7) 9.9 ( 6) 2.1 ( 5) 

10 Fri 30.1 (15) 11.3 (10) 11.8 ( 7) 10.2 ( 6) 10.1 ( 5 )  

11 Tue 38.2 (11) 19.9 ( 7) * x * 
12 Thu 20.5 (10) 18.4 ( 7) * * * 

I 
13 Thu 48.4 (10) 46.7 ( 7) x * * 
13 Fri 52.1 (12) 41.0 ( 7) 26.1 ( 5) * x 

14 Mon 51.0 (14) 38.7 ( 8) 43.4 ( 5) x * 
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. 



Table 24 

COEFFICIENTS OF VARIATION 1 % )  AND SAMPLING PERIODS BY 
SITE FOR CROSSING FLOW: 1150 - 1440 ANALYSIS PERIOD 

................................................................. 
Site Day Sampling Period Length (Mins) 

10 15 20 25 3 0 ................................................................. 
01 Sat 14.0 (16) 15.2 (10) 13.5 ( 7 )  8.8 ( 5 )  * 
0 1 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 ( 7) 61.6 ( 5) * 
04 Thu 44.7 (12) 28.4 ( 7) 19.1 ( 5) x 
04 Fri 28.7 (15) 19.9 ( 9) 14.8 ( 6) * 
05 Fri 11.8 (13) 12.6 ( 8 )  8.3 ( 5 )  * * 
0 6 Sat 17.5 (16) 15.1 (10) 9.4 ( 7) 5.6 ( 6) 8.9 ( 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) * * 

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. 



Table 25 

COEFFICIENTS OF VARIATION 1 % )  AND SAMPLING PERIODS BY 
SITE FOR CROSSING FLOW: 1440 - 1650 ANALYSIS PERIOD 

................................................................. 
Site Day Sampling Period Length (Mins) 

10 15 2 0 25 3 0 ................................................................. 
0 1 Sat 27.7 (12) 21.5 ( 7 )  20.8 ( 5 )  * * 
0 1 Mon 25.0 (11) 17.9 ( 7) 19.5 ( 5) * * 
02 Fri 18.4 (12) 13.5 ( 7) * x x 
02 Sat 21.7 (10) 20.7 ( 7) * * * 

Mon 

Thu 
Fr i 

Fri 

Sat 

Thu 

Mon 

Wed 

Fri 

Tue 

Thu 

Thu 
Fri 

Mon 

Thu 

18.1 ( 8) 15.8 ( 5) 20.1 ( 5) * 
26.6 ( 5) * * * 
14.7 ( 7) * * * 

No Crossing Data 

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

* Too few values to justify calculation. 



Si te  Aralysis kicd 
1000-1020 ID1220 1502-1520 



Fig 13: The Effects of Sample Count Duration on Coefficient of 
Variation for Crossing Flows: 0920-1150 Analysis Period 
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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 
Variation for Crossing Flows: 1440-1650 Analysis Period 



6.5 Ex~ansion 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 is 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 is less 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 quite wide. 

Table 27 

EXPANSION FACTORS FOR CROSSING FLOWS: 
VIDEO DATA FOR ANALYSIS PERIOD 0920-1150 

................................................................. 
Site Day Total Video Expansion 

Count Sample Factor 
Count I ................................................................. 

01 Chesterfield SAT 2861 341 8.4 
02 Sheffield FRI 4812 569 8.5 
03 Lanark MON 315 3 3 9.5 
04 Hebden Bridge THU 65 19 3.4 
05 Kilmarnock FRI 691 19 0 3.6 
06 Aberdeen SAT 680 171 4.0 
07 Lewisham THU (398) * x 
08 Epsom MON 863 14 0 6.2 
09 Winchester WED 659 105 6.3 
10 Guildford FRI 4501 59 6 7.6 
11 Twickenham TUE 856 160 5.4 
12 Bristol THU 747 116 6.4 
13 Manchester THU * (499) * 
14 Coventry MON 488 4 5 10.8 ................................................................. 

Total 17538 2485 7.1 ................................................................. 
* Missing Data. 



Table 28 

EXPANSION FACTORS FOR CROSSING FLOWS: 
VIDEO DATA FOR ANALYSIS 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 9 9 9.8 ................................................................. 

Total 29406 3441 8.5 ................................................................. 
* Missing Data. 

Table 29 

EXPANSION FACTORS FOR CROSSING FLOWS: 
VIDEO DATA FOR ANALYSIS PERIOD 1440-1650 

................................................................. 
Site Day Total Video Expansion 

Count Sample Factor 
Count ................................................................. 

01 Chesterfield SAT 2056 357 5.8 
02 Sheffield FRI 2463 7 15 3.4 
03 Lanark MON 127 69 1.8 
04 Hebden Bridge THU 107 2 2 4.9 
05 Kilmarnock FRI 1075 3 14 3.4 
06 Aberdeen SAT 1116 209 5.3 
07 Lewisham THU 2113 558 3.8 
08 E ~ s o ~  MON 851 2 67 3.2 
09 Winchester WED 792 254 3.1 
10 Guildford FRI 3507 1013 3.5 
11 Twickenham TUE x (322) * 
12 Bristol THU * (299) * 
13 Manchester THU x (567) x 
14 Coventry MON 449 8 6 5.2 ................................................................. 

Total 14656 3864 3.8 ................................................................. - 
* Missing Data. 



Table 30 

EXPANSION FACTORS FOR CROSSING FLOWS BY 
SITE TYPE AND ANALYSIS PERIOD 

................................................................. 
Analysis Period Site Type 

LUA LUD SUH SUD DC 

Key: LUA = Large Urban Active 

LUD = Large Urbran Depressed 

SUH = Small Urban Historic 

SUD = Small Urban Depressed 

DC = District Centre 



7. Results : Pavement Concentration 

7.1 Analvsis 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 grouped into three of Pushkarev's levels of 
service (Pushkarev, 1975; May et al, 1985) which are defined as: 

A 0 - 0.2 peds/sq.m open flow 
B 0.2 - 0.4 peds/sq.m unimpeded flow 
C 0.4 - 1.0 peds/sq.m dense flow 
D 1.0 - 2.0 peds/sq.m jammed 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/sq.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 Sam~lina Intervals 

Sampling Mean , Standard CV % > 0.2 
Interval (peds/m Deviation (%) peds/m2 

(peds/m2 ............................................................. 
30 secs 0.056 

1 min 0.059 

5 mins 0.060 

10 mins 0.067 

20 mins 0.067 



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, sites 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 video film, which also indicates that 
pedestrians in practice only make use of part of the pavement. 
This suggests the use instead of effective paylement 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 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
s i t e  p a v e m e n t  P e r i o d  P e r c e n t a g e  o f  O b s e r v a t i o n s  w i t h  C o n c e n t r a t i o n  

U i d t h  ( m )  ( p e d s l s q  m) a n d  l e v e l  o f  s e r v i c e  A / B  

. . . . . . . . . . . . . . . . . . . . . . . .  
01 C h e s t e r f i e l d  3 

( S a t )  

02  S h e f f i e l d  6  
( F r i )  

03  L a n a r k  3 

(Man) 

0 4  Hebden B r i d g e  3 

( T h u l  

05 K i l r n a r n o c k  3 
( F r i )  

0 6  A b e r d e e n  4 
( s a t )  

0 7  L e u i s h a m  4  

( T h u )  

0 8  Epsom 2 

(Man) 

0 9  U i n c h e s t e r  3 

(Wed) 

11 T v i c k e n h a m  2 

( T u e )  

1 2  B r i s t o l  5  

( T h u l  

1 3  M a n c h e s t e r  3 

( T h u l  

1 4  C o v e n t r y  4  

(Mon)  

15 H a z e l  G r o v e  2 
( T h u )  



Table 33 

Real and Effective Pavement Area 

...................................................................................... 
Site Real Effective Pavement Real Effective Real Effective 

Pavement Pavement Length Pavement Pavement Mean Mean 
Width (m) Width (m) (m) Area (m2) Area (m2) Concen- Concen- 

I tration tration 
(peds/m2 ) (peds/m2 ) 

--------------------------------------------------------------------------7----------- 

01 Chesterfield 3 2 3 5 105 7 0 0.072 0.107 
02 Sheffield 6 5 50 300 250 0.049 0.059 
03 Lanark 3 2.5 3 5 105 87.5 0.044 0.053 
04 Hebden Bridge 3 2 3 5 105 7 0 0.037 0.055 
05 Kilmarnock 3 2.5 20 60 50 0.097 0.117 
06 Aberdeen 4 3 4 0 160 12 0 0.105 0.140 
07 Lewisham 4 3.5 2 5 100 87.5 0.049 0.056 
08 Epsom 2 1.5 4 5 9 0 67.5 0.076 0.102 
09 Winchester 3 2 30 90 ' 6 0 0.027 0.040 
10 Guildford 4 3 25 100 7 5 0.125 0.167 
11 Twickenham 2 1.5 4 0 80 6 0 0.022 0.030 
12 Bristol 5 4 15 7 5 6 0 0.084 0.105 
13 Manchester 3 2 10 30 20 0.094 0.140 
14 Coventry 4 3 30 120 9 0 0.016 0.022 
15 Hazel Grove 2 1.5 40 80 6 0 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 
observations at level 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 in the midday period at level of service B, 
including occasional observations at level of service C. 
Chesterfield and Aberdeen register observations 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 

Percentaae of Pavement Concentration Values at Level of Service 
B (>0.2 peds/mz) bv Site and Analvsis Period 

................................................................. 
Site Real Effective 

Concentration Concentration 

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

01 Chesterfield 0 0 0 33 2 4 10 
02 Sheffield 0 0 1 0 8 8 
03 Lanark 0 0 0 0 0 0 
04 Hebden Bridge 0 0 0 0 0 0 
05 Kilmarnock 10 15 20 12 17 2 8 
06 Aberdeen 3 8 8 13 3 3 40 
07 Lewisham 0 0 0 0 0 0 
08 Epsom 11 0 0 2 5 13 0 
09 Winchester 0 0 0 0 0 0 
10 Guildford 17 2 3 21 5 0 71 3 4 
11 Twickenham 0 0 0 0 0 0 
12 Bristol 0 12 0 4 2 8 0 
13 Manchester 3 3 7 16 14 72 5 0 
14 Coventry 0 0 0 0 0 0 
15 Hazel Grove 0 0 0 0 0 0 ................................................................. 



8. Conclusions 

8.1 T m e s  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 Countins Methods 

8.2.1 Pavement and Crossins 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 Crossina 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 likelyto 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. 



8.3 Pavement Flow Characteristics and Sam~linu 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 is 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 midday peak. Smaller centres had little variation 
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 
midmorning (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 minute 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. 



8.3.7 Pedestrian classifications at the 15 sites. were 
similar. Men represented 41% It: 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 dayrs survey to check on stability of 
flow may be desirable. 

8.4 Crossing Flow Characteristics and Sam~lins 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 variation 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. 



There was some evidence that expansion factors were lower at 
,large urban active' sites and higher at 'large urban depressedr 
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 Sam~linq 
Procedures 

8.5.1 Over the 15 sites studied, concentration averaged over 
the full pavement width rarely exceeded 0.2 pedestrians per 
square metre, 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 m 
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 approach, 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 record 
will provide both pavement and crossing flows as well, this 
appears to be the most appropriate method. 
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APPENDIX 1: SITE PLANS AND DESCRIPTIONS 

01 Knifesmithgate - Chesterfield 

2 
Low Pavements 

d 

(V) Video Location 
* Interview Staff 

Road Width 7m 
Pavement Width 3m 

Pavement Counts (P) 
crossing counts I I IC) 

Analysis Pavement B 

Waffic Conditions: Bus Priority 
Access Only for Other Traffic 

Shopping: 3 Department Stores 
Various Small Shops 

Crossing Facilities: Pedestrian Crossing 

Comparison Streets: ( 1 ) Lahl Pavenxmts (Pedestrianised) 
(2) Cavendish Street 

Surveys: Video t/ 1 
On Street Interviews J 21/10/86 ) 19, 20/10/86 
M u a l  Classified Counts J 21/10/86 
CO, Noise x 
Household Interviews x 

CcPmwt: '31~111 Urban Other' 
. 



02 Haymarket - Sheffield 

. 
____I 

ks & 

Hole in 
the Road 

Markets 

(Vl Video Lacation 
* Interview Staff 

Pavement Counts (Pl 
Crossing counts I I ( ~ 1  

Fbad Width 1 5rn 
Pavemat Width 6rn 

Traffic Conditions: Bus Priority 
Other Vehicles Limited Access 

-: Markets 
1 De~artment Store 
various Other Stores 

Crossing Facilities: Pedestrian Bridge 
Section of Road 

Ccanparison Streets: (1 )  Fargate 
(2) Hole in the Road (Pedestrianised) 

Surveys: Video d 1 
On Street Interviews J 27/10/86 ) 24, 25/10/86 
Manual Classified Counts J 27/10/86 l 
(33, Noise x 
Household Interviews x 

Garments: 'Large Urban Depressed' 



03 High Street - Lanark 

F C .  
I I 

High Street 

(V) Video Iacation 
* Interview Staff 

Pavement Counts (PI 
crossing aunts I I (c) 

Road Width 1 5m 
Pavement Width 3m 

Traffic Conditions: 1 1  Dual Carriageway 

Shopping Facilities: Various Small Shops 
No Department Stores 
1 Supmarket 

Crossing Facilities: Pelican Crossing 
Section of Road 

Ccmparison Streets: (1)  Bqnatyne Street 
(2) Welgate 

Surveys: Video d 
Ch Street Interviews ./ 29/10/86 27, 28/10/86 
Manual Classified Counts ./ 29/10/86 ) 
CO, Noise x 
Household Interviews J From 2/3/87 

Cormrents: 'Small Urban Historic' 



04 Market Street - Hebden Bridge 

(V) Video Ucation 
* Interview Staff 

Pavement Counts (PI 
Crossing aunts I I (C) 

Road Width 9m 
Pavement Width 3m 

Traffic Conditions: !I'm Way 
No Parking 

Shopping Facilities: Tho Way 
No Parking 

Shopping Facilities: Small Shops (minly Banks, Tourist, etc) 
1 Supermarket 

Crossing Facilities: Pedestrian Crossing 

Canparison Streets: (1 ) Crown Street 
(2) New Road 

Surveys: Video d ) 
On Street Interviews \/ 29/10/86 1 30, 31/10/86 
Manual Classified Counts .J 29/10/86 ) - 
CO, Noise x 
Household Interviews x 

Conents: 'District Centre' 
.- 
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06 Union Street - Aberdeen 

(V) Video Lccation 
* Interview Staff 

Pavanent Counts (P) 
crossing Counts 1 l(c) 

Road Width 1 5m 
Pavement Width 4m 

Traffic Conditions: - MY 

Shopping Facilities: Non-Food Department Stores 
Hotels 
Various Others 

Crossing Facilities: Pelican 
Section of Road 

CcPllparison Streets: ( 1 Mrket Street 
(2) George Street (Pedestrian Priority) 

Surveys: Video - d 1 
On Street Interviews J 5/11/86 1, 3/11/86 
Eihnual Classified Counts d 5/11/86 ) 
CO, Noise x 
Household Interviews x . 

Ccmnents: 'Large Urban Active' 



misham High Street 

* misham 
Shopping 
Centre 

(V) Video Lacation 
* Interview Staff 

Pavement Counts (P) 
crossing counts ( I LC) 

Road Width 1 5m 
Pavement Width 4m 

Traffic Conditions: Two Way 

Shopping Facilities: Street Market 
Major Shopping Centre 
Various Shops 

Crossing Facilities: Pelican 

Canparison Streets: ( 1 Lampit Vale 
(2 )  Lee High Road 

Surveys: Video d ) 
On Street Interviews t/ 8/11/86 6, 7/11/86 * 
Manual Classified Counts \/ 8/11/86 
0, Noise x 26, 27/2/87 
Household Interviews x 

* then 26, 27/2/87 . 
Ccmnents: 'Large Urban Depressed' 



08 Market Place - Epsom 

(V) Video Location 
* Interview Staff 

Pavement Counts (PI 
Crossing m t s  I I (C) 

Road Width 1h 
Pavement Width 2m 

Traffic Conditions: ltuo Way Flaw 

Shopping Facilities: Supermarkets 
Markets 
Shopping Centre 

Crossing Facilities: Section of Road 

Ccanparison S t r e :  ( 1 ) Middle High Street 
( 2 )  Upper High Street 

Surveys: Video J I 
On Street Interviews J 8/11/86 10, 11/11/86 * 
Manual Classified Counts J 8/11/86 I 
a, Noise j 26, 27/3/86 
Household Interviews x . 
* then 18-21/2/87 ' 

Ccrrments: 'Small Urban Other' 



09 St Georges Street - Winchester 

High Street 
d 

St. George Street 

(V) Video m t i o n  
* Interview Staff 

Pavement Counts (P) 
crossing counts I I Ici 

Road Width 10m 
Pavement Width 3m 

Traffic Conditions: One M y  into Jewry Street 

Shopping Facilities: Small Shops 
No Supermarkets 

Crossing Facilities: Pelican at Junction 

Complrison Streets: (1) High Street (Pedestrianised) 
(2) Jewry Street 

Surveys: Video J 1 
Gn Street Interviews J 14/11/86 1 12, 13/11/86 
Manual Classified Counts ./ 14/11/86 
CO, Noise x 
Household Interviews x 

CamRnts: 'Small Urban Historic' . 



10 Lower North Street - Guildford 

High Street 
Marks & 

spencer 
Shopping 
Centre 

Market 
A 

(V) Video Location 
* Interview Staff 

Pavement Counts (PI 
Crossing Counts I I (c) 

Road Width I lm 
Pavement Width 4m 

Traffic Conditions: One Way 

Shopping Facilities: 2 Shopping Centres 
Markets 

Crossing Facilities: =ion of Road 

Canparison Streets: ( 1 Upper North Street 
( 2 ) High Street (Pedestrianised) 

Surveys: Video d 1 
On Street Interviews J 17, 18/11/86 ) 14, 15/11/86 * 
Manual Classified Counts J ) 
CD, Woise x 
Household Interviews x 

* then 16-21/2/87 . 
Gmmmts: 'Small Urban Historic' 



11 York Road - Twickenham 

(V) Video Location 
* Interview Staff 

Pavement Counts (PI 
crossing Counts I I (c) 

Road Width 1 h  
Pavement Width 2m 

Traffic Conditions: T w  Way Flow 

Shopping Facilities: Small Shops 
No Deprtmnt Stores 
1 Supmarket 

Crossing Facilities: Pelican at Junction of York Street and 
King Street 

Cargarison Streets: ( 1 ) King Street 
(2 )  Church Street 

Surveys: Video J ) 
Gn Street Interviews J 19/11/86 ) 17, 18/11/86 * 
Mmual Classified Counts J 19/11/86 ) 
0, Noise x 
Household Interviews x . * then 16, 17/2/87 

Cam-ents: 'District Centre' 



12 The Horsefair - Bristol 

(v) Video Lmation 
* Interview Staff 

Pavement Counts (P) 
-sing Counts I I (C) 

Road Width 1 lm 
Pavement Width 5m 

Traffic Conditions: 1 Way along Horsefair 

Shopping Facilities: Pedestrianised Central Area 
Small National Chain Stores 
2 Geprtment Stores 
Supermarkets 

Crossing Facilities: Section of Road 

Cmpxison Streets: (1 )  Broadm?ad (Pedestrianised) 
(2) Union Street 

surveys: Video J 
On Street Interviews / ) 19, 20, 21/11/86 
Manual Classified Counts J 
CO, Noise P 
Household Interviews x 

Ccmnents: 'Large Urban Active' 
.- 

.-. .. 



13 Cross Street - Manchester 

Arndale Centre 

(V) Video hation 
* Interview Staff 

Pavent Counts (P) 
Crossing counts I I IC) 

Road Width 1h 
Pavemnt Width 3m 

Traffic Conditions: 2 Way Flaw 

Shopping Facilities: Arndale Centre 
Lkhange Centre 
Department Stores 

Crossing Facilities: Pedestrian Crossing 

Ccanparison Streets: (1 ) Deansgate 
(2) Market Street (Pedestrianised) 

Surveys: - Video J 14, 15/5/86 ) 
On Street Interviews J 22/11/86 20, 21/11/86 
Manual Classified Counts J 22/11/86 ) 
CO, Noise 
Household Interviews 

J 6/3/87 
X . 

Ccmnents: 'Large Urban Active' 



14 Corporation Street - Coventry 

(V) Video lacation 
* Interview Staff 

Pavement Counts (P) 
crossing Counts ( I (c) 

Road Width 1 5m 
Pamwnt Width 4m 

Traffic Conditions: Two Way Flow 

Shopping Facilities: Small Shops 
Access to Pedestrianised Central Area 

Crossing Facilities: Pedestrian Crossing 

Canprison Streets: (1) Lower Precinct (Fedestrianised) 
(2) Trinity Street 

Surveys: Video J 
On Street Interviews J 26/11/86 24, 25/11/86 
Manual Classified Counts ,/ 26/11/86 ) 
CO, Noise x 
Household Interviews x . Ccmnents: 'Large Urban Depressed' 



15 London Road - Hazel Grove 

Housing Estate 

(V) Video Location 
* Interview Staff 

Pavement Counts (PI 
Crossing m m t s  I 1 (c) 

Road Width 10m 
Pavement Width 2m 

Traffic Conditions: TWO Way Flow 

Shopping: Small Shops 
Banks 
Grocery 

Crossing Facilities: . None 

Comparison Streets: (1) ) Not 
(2) Available 

Surveys: Video d 
On Street Interviews ./ 29/11/86 27, 28/11/86 
mual Classified Counts ./ 29/11/86 ) 
CO, hFoise x 
Household Interviews / frcan 9/3/87 . 

Cmments: 'District Centre' 



0 1 CHESTERFIELD (20/10/86, MON) VIDEO DATA 

TIME [5  MINUTE INTERVALS FROM -nnn ]  



0 1 CHESTERFIELD (1 8/10/86, SAT) VIDEO DATA 

'IME [ 5  MINUTE INTERVALS FROM 0 9 0 0 1  



02 SHEFFIELD (24,/10/86, FRI) VIDEO DATA 

1 0 
600 0 

0 Cbo 
0 0 

O s  O oOo oO 0 

500 - 1 0 0 oO 

F 

400- 

n 

300 - 

200 - 

100 - 

0 - 

0 

0 0 
CP O OO 

Mbo0$0 0 0 

Q 0 0 0 0 ~ 0  0 0 

o 0  O 0 

do os@ O 
0 0 

0 

I I ' ,---t-- 
0 10 20 30 40 ----.77~ 50 60 70 80 

90 100 
TIME [ 5  MINUTE INTERVALS FROM 09001 



02 SHEFFIELD (25/10/86, SAT) VIDEO DATA 

TIME [5  MINUTE INTERVALS FROM 0 9 0 0 1  



03 LANARK (27/10/86, MON) VIDEO DATA 

TIME [ 5  i'4INUTE INTERVALS FROM 0 9 0 0 .  



04 HEBDEN BRIDGE (30/10/86, THUR) VIDEO DATA 

TIME - MThlr lTE INTERVALS FROM 0900 1 



04 HEBDEN BRIDGE (3 1/10/86, FRI) VIDEO DATA 

0 
I I I I I I I I 1 m I 

0 10 20 30 40 50 60 7 0 80 90 100 

TIME -' MTMrW'F  TNTERVALS FROM 0900  1 



05 KILMARNOCK (31/10/86, FRI) VIDEO DATA 

0 
I I I I I-- I I I 

40 50 60 7 0 80 90 100 0 10 20 30 
15 MINUTE INTERVALS FROM 0 9 0 0 1  

TIME 



05 KILMARNOCK (31/10/86, FRI) VIDEO DATA 

0 
iOLL--- 0 10 20 30 40 1 50 1 1 I I a 1 -- 

60 70 80 SO 100 
[5 MINUTE INTERVALS FROM 0 9 0 0 1  

TIME 



06 ABERDEEN ( I  8 6  SAT) VIDEO DATA 

0 
I I , 

1 
0 10 20 30 40 50 60 7 0 80 90 100 

TIME [ 5  MINUTE INTERVALS FROM 09001 



0'7 LEWISHAM (6/11/86, THUR) VIDEO IMTA 

60 1 
0 

0 

=010 0 40 
0 

0 0 

0 t 1 r 8 , _-- 
0 10 20 30 40 50 60 

------r 
70 80 90 100 

TIME 
[ 5  MINUTE INTERVALS FROM 0 9 0 0 1  



08 EPSOM (10/11/86, MON) VIDEO DATA 

TIME [ 5  MINUTE INTERVALS FROM 0 9 0 0 1  

0 0 
'l 0 

0 

120 - 
'110- 

F 100- 

90: 0 
W eo-  

7 0 

0 

9, Oooo  0  

a B0 'Po 
0  

0  R o  o 0  a 1 

00 0 0  m0 oOoo 0 
0 0  0  0 

0 0 0  CO 
0 m OO 

0 0  o0 0  
0  

"000 

0  
0  0 

0  0 %  

0 
0  

40 0  



09 WINCHESTER (1 2/11/86, WED) VIDEO DATA 

0 

-T7--Y----Y---r--- 

0 10 20 30 40 5 0 6 0 7 0 
----r----- 

8 0 90 100 

TIME I5  MINUTE INTERVALS FROM 0 9 0 0 1  



10 GUILDFORD (14/11/86, FRI) VIDEO DATA 

TIME [ 5  MINUTE INTERVALS FROM 09001 



1 1 TWICKENHAM (1 8/11/86, TUE) VIDEO DATA 

0 
I I I I 

0 
I I 

10 
I 

20 
I 

30 
I 

40 50 60 7 0 
I 

80 90 100 

TIME [ 5  MINUTE INTERVALS FROM 0 9 0 0 1  



12 BRISTOL (20/11/86, THUR) VIDEO DATA 

TIME [5 MINUTE INTERVALS FROM 09001  



13 MANCHESTER (20/11/86, THUR) VIDEO DATA 

TIME [ 5  MINUTE INTERVALS FROM 09001  



13 MANCHESTER ( 2 1  1/86 FRI) VIDEO DATA 

- - 7 - r - - 1  
0 

I r----------i- 
10 20 30 40 50 60 70 80 90 100 

TIME 
[ 5  MINUTE INTERVALS FROM 09001 



13 MANCHESTER (21/11/86, FRI) VIDEO DATA 

1 I 1 1 

0 10 20 30 
--- 

40 50 60 70 
- 
80 90 I 0 0  

TIME 
[ 5  MINUTE INTERVALS FROM 09001 





15 HAZEL GROVE (27/11/86, THUR) VIDEO DATA 

COO 

0 

TIME 15 MINUTE INTERVALS FROM "900] 



0 1 CHESTERFIELD (1 8/10/86, SAT) VIDEO DATA 

T I M E  [ 5  MINUTE INTERVALS FROM 0 9 0 0 1  



02 SHEFFIELD (25/10/86, SAT) VIDEO DATA 

I I I I I T 
0 

I 

10 

I 

20 

I 

30 40 50 60 70 80 90 100 

TIME 
[ 5  MINUTE INTERVALS FROM 09001 



02 SHEFFIELD (24/10/86, FRI) VIDEO DATA 

TIME [ 5 MINUTE INTERVALS FROM 09001  



03 LANARK (27/10/86, MON) VIDEO DATA 

- 1  I I I I I 
- - 

0 10 20 30 40 50 60 70 8 0 90 100 

TIME [ 5  MINUTE INTERVALS FROM 0 9 0 0 1  



04 HEBDEN BRIDGE (30/ 10/86, THUR) VIDEO DATA 

TIME [ 5  MINUTE INTERVALS FROM 09001 



04 HEBDEN BRIDGE (31/10/86, FRI) VIDEO DATA 

TIME [ 5  MINUTE INTERVALS FROM 0 9 0 0 1  



05 KILMARNOCK (3 1/10/86, FRI) VIDEO DATA 

TIME [ 5  MINUTE INTERVALS FROM 0 9 0 0 1  



06 ABERDEEN (/1/86, SAT) VIDEO DATA 

Lr--r-l---I-~I----T--r-1-'-, 
0 10 20 30 4 0 50 60 7 0 8 0 9 0 I 0 0  

TIME [ 5  MINUTE INTERVALS FROM 0 9 0 0 ]  



07 LEWISHAM (6/11/86, THUR) VIDEO DATA 

T I M E  [5  MINUTE INTERVALS FROM n 9 0 0 ]  

150 - 
140 - 
130 - 
120 - 

110- 

F i oo-  
90- 

0 
w 80- 

70 - 
60- 

4 0 - *  

30 - 
20 - 
10 - 
0 - 

4 

1 

** 

* * 
5 0 i r y *  .w. * 

* 
ry 

r 1 I - -  a I I 

0 
1 I I 

10 
I 

20 30 40 50 60 7 0 80 9 0 100 



08 EPSOM (10/11/86, MON) VIDEO DATA 

0 
1 I I -- I I 

0 
1 I 

10 20 30 40 50 60 
r 

70 8 0 90 100 

TIME [ 5  MINUTE INTERVALS FROM 09001  



09 WINCHESTER (12/ 11/86, WED) VIDEO DATA 

TIME 
[ 5  MINUTE TNTERVALS FROM 0 9 0 0 1  



10 GUILDFORD (14/11/86, FRI) VIDEO DATA 

TIME [ 5  MINUTE INTERVALS FROM 09001  



1 1 TWICKENHAM (1 8/11/86, TUE) VIDEO DATA 

60 

F 50- 
L 
0 
w 40- 

30 - 

20 - 

10 - 

0 - 
1 

- Q IKX * 
1 % 

;K * =% * * * ** 
* * * 

* * *  * **** =% 

* * *** 
=% 

Q *  =% 

* 

I I I 
0 

I 
10 

I 
20 

I 
3 0 

I 
4 0 50 6 0 7 0 
- 
8 0 90 100 

TIME 
[ 5  MINUTE INTERVALS FROM 0 9 0 0 1  



12 BRISTOL (20/ 1 1/86, THUR) VIDEO DATA 

0 -1 
I 1 I I I I 1 I I I I 

0 10 20 30 40 50 60 70 8 0 90 I 0 0  

TIME [ 5  MINUTE INTERVALS FROM 09001 



13 MANCHESTER (20/11/86, THUR) VIDEO DATA 

TIME [5  MINUTE INTERVALS FROM 09001 



13 MANCHESTER ( 2 1  1/86 FRI) VIDEO DATA 

TIME [ 5  MINUTE INTERVALS FROM 09001 



14 COVENTRY (24/11/86, MON) VIDEO DATA 

TIME 
[ 5  MINUTE INTERVALS FROM 0 9 0 0 1  



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: 

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 A1/B' apply to effective concentrations. 

For example 01  Chesterfield 

EFFECTIVE PAVEMENT CONCENTRATION PED / m2) 



02 SHEFFIELD 03 LANARK 

04 HEBDEN BRIDGE 05 KILMARNOCK 



06 ABERDEEN 07 LEWISHAM 
.. 

08 EPSOM 09 WINCHESTER 



10 GUILDFORD 1 1  TWICKENHAM 

PAW4ENc DrrnSITY (pED/m2 1 

12 BRISTOL 13 MANCHESTER 



14 COVENTRY 15 HAZEL GROVE 

PAVEMENT DENSITY ( P E D / ~ ~ )  



APPENDIX 4: PEDESTRIAN PAVEMENT FLOW CLASSIFICATION BY SITE (%) 

01 chesterfield 

.................................................................... 
A 

AGE (Yrs) 
<18 18- >65 

6 5 .................................................................... 
Day 1 
(sat) 

M : 

I 
2 19 7 

I 
5 24 9 

I 
7 23 5 

I 
10 25 1 

F : 4 45 23 7 36 20 12 42 10 16 40 8 

!$%if 
M: 9 19 2 6 26 6 5 20 7 
F : 22 43 5 6 47 9 9 44 15 

Day 3 
(Tue) 

M : 
F: 1 18 44 5 

All 
Weekdays 

M : 

7 2 1  

8 20 3 6 26 6 5 20 7 
F: 20 44 5 .6 47 9 9 44 15 

All 
Saturdays 

M : 2 19 7 5 24 9 7 23 5 10 25 1 
F : 4 45 23 7 36 20 12 42 10 16 40 8 

All Days 
6 20 

Mi 1 15 30 11 
5 24 7 25 8 23 4 

F: 1 7 36 20 1 9 45 10 1 13 41 12 .................................................................... 
All Days/ x i i75 i z  < 18 Yrs 18-65 Yrs > 65 Yrs 

M: (36%) 7 2 3 6 
F: (64%) 11 3 8 15 .................................................................... 

NB: M Male 
F Female 
A 0840 - 0900 
B 1000 - 1020 
C 1200 - 1220 
D 1500 - 1520 

B 
AGE (Yrs) 

<18 18- >65 
65 

C 
AGE (Yrs) 

<18 18- >65 
65 

D 
AGE (Yrs) 

<18 18- >65 
6 5 



02 Sheffield 

Day 1 
(Fr1) 

M : 
F: 

Day 2 
(Sat) 

M: 

........................................................ 

Day 3 
Won)  

I 

F : 
I 

Weekdays 
M: 
F: 

D 
AGE (Yrs) 

<18 18- >65 
6 5 

A 
AGE (Yrs) 

<18 18- >65 
6 5  

I 
All Days 

F : I 
All Days/ 
All Times < 18 Yrs 18-65 ~ r s  > 65 Yrs 

M: (35%) 9 2 0 6 
F: (65%) 12 4 3 10 

B 
AGE (Yrs) 

<18 18- >65 
6 5 

NB: M Male 

C 
AGE (Yrs) 

<18 18- >65 
6 5 

F Female 
A 0840 - 0900 
B 1000 - 1020 



03 Lanark 

A 
AGE (Yrs) 

<18 18-  >65 
6 5 

All Days/ 
All Times < 1 8  Yrs 18-65 Yrs > 65 Yrs 

M: (38%) 12 2 1  5 
F: (62%) 8 4 9 5 

Day 1 
Won) 

M: 

I 
25 2 1  5 

I 
9 25 5 

I 
13 24 4 

I 
1 0  2 1  0 

F : 15  33 1 11 48 2 13 39 1 0  11 55 2 

Day 2 
(Tue) 

M: 13 1 6  3 3 24 13 27 1 0  4 7 17 8 
F: 1 0  56  3 1 57 2 1 7  38 5 4 57 7 

Day 3 
(wed) 

M: 1 7  29 1 4 25 5 15  1 8  5 
3 4 9  1 1  3 5 7  6 1 '  1 0  46 5 3 46 1 7  

NB: M Male 

Weekdays 
M: 
F : 

All - 
Saturdays 

M: 
F : 

F Female 
A 0840 - 0900 
B 1000 - 1020 

D 
AGE (Yrs) 

<18 18- >65 
65 

B 
AGE (Yrs) 

<18 18- >65 
6 5 

C 
AGE (Yrs) 

<18 18- >65 
6 5 

All Days 
1 8  22 5 25 1 8  1 7  8 20 4 

F : M i  I 9 46 2 1 5 5 4  3 1 13 4 1  7 ' 1  6 5 3  9 .................................................................... 

1 8  22 3 
9 46 2 

5 25 8 
5 54 3 

1 8  1 7  4 
13 4 1  7 

8 20 4 
6 53 9 



04 Hebden Bridqe 

.................................................................... 

All Days/ 
All Times < 18 Yrs 18-65 Yrs > 65 Yrs 

M: (46%) 9 32 5 
F: (54%) 7 43 4 

A 
AGE (Yrs) 

<18 18- >65 
65 

Day 1 
(Wed) 

M: 

I 
3 33 13 

I 
10 27 8 

I 
8 22 2 

I 
5 30 5 

F: 0 40 10 6 40 8 16 49 2 7 43 11 

Day 2 
(ThU) 

M: 0 70 0 10 22 8 17 24 1 7 29 2 
F : 0 30 0 6 37 18 5 47 5 7 47 7 

Day 3 
(Frl) 

M: 6 28 0 5 30 10 22 28 2 17 32 2 
0 6 7  

0 
5 5 0  o I  19 26 3 1 9 3 9 1  

All 

NB: M Male 
F Female 
A 0840 - 0900 
B 1000 - 1020 
C 1200 - 1220 
D 1500 - 1520 

Weekdays 
M : 
F : 

All - 
Saturdays 

M: 
F : 

.................................................................... 

D 
AGE (Yrs) 

<18 18- >65 
65 

B 
AGE (Yrs) 

<18 18- >65 
65 

All Days 
3 47 

M i  I 0 46 0 
8 26 16 25 10 30 3 

F : ' 1  6 4 2  9 1 13 41 ' 1  3 8 4 3  6 .................................................................... 

3 47 4 
0 46 0 

C 
AGE (Yrs) 

<18 18- >65 
65 

8 26 9 
6 42 9 

16 25 2 
13 41 3 

10 30 3 
8 6 



05 Kilmarnock 

........................................................... 

All Days 
7 27 

M: 1 16 47 2 
5 27 7 5 24 6 28 4 

F : ' 1  4 5 1  5 I 21 42 4 1 8 4 8  6 

A 
AGE (Yrs) 

<18 18- >65 
6 5 

Day 1 
(ThU) 

M: 

I 
6 20 2 

I 
3 20 10 

I 
5 27 5 2 31 7 

F: 21 45 6 5 51 9 7 50 5 4 46 10 

Day  2 
(Frl) 

M: 12 25 2 2 25 6 2 16 1 7 30 3 
F: 23 39 0 1 63 3 50 30 1 6 49 5 

(sat) 
M: 10 37 5 10 23 2 
F : I  I 5 41 2 1 6 45 7 13 48 4 

All 

All Days/ 
All Times < 18 Yrs 18-65 Yrs > 65 Yrs 

M: (37%) 6 2 7 4 
F: (63%) 12 4 7 4 

NB: M Male 
F Female 
A 0840 - 0900 
B 1000 - 1020 
C 1200 - 1220 
D 1500 - 1520 

.................................................................... 

B 
AGE (Yrs) 

C18 18- 265 
65 

- 
Weekdays 

M: 
F : 

g& 
Saturdays 

M: 
F: 

3 23 8 
3 57 6 

10 37 5 
5 41 2 

9 23 2 
22 47 3 

3 36 0 
3 58 0 

C 
AGE (Yrs) 

<18 18- >65 
65 

D 
AGE (Yrs) 

<18 18- >65 
65 

4 
29 

8 29 5 
6 45 7 

10 23 2 
13 48 4 



06 Aberdeen 

Day 1 
(sat) 

I 
M: 1 4 38 

.............................................................. ------ 

Day 3 
(wed) 

I 
M : 5 38 

A 
AGE (Yrs) 

<18 18- >65 
65 

A1 1 - 
Saturdays 

M: 1 4 
38 

F : 4 52 

I 
All 

All Days 
I 

5 38 1 1 53 F : 

D 
AGE (Yrs) 

<18 18- >65 
6 5 

B 
AGE (Yrs) 

<18 18- >65 
65 

- 
Weekdays 

M: 
F : 

< 18 Yrs 
5 
5 

C 
AGE (Yrs) 

<18 18- >65 
65 

5 38 
4 54 

> 65 Yrs 
1 
1 

NB: M Male 
. F Female 

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



~ - ~ ~ p  

NB: M Male 

.................................................................... 
07 Lewisham 

Day 1 

F Female 
A 0840 - 0900 
B 1000 - 1020 

SITE 

M : 

C 
AGE (Yrs) 

<18 18- >65 
65 

5 24 12 

D 
AGE (Yrs) 

<18 18- >65 
6 5 

A 
AGE (Yrs) 

<18 18- >65 
6 5 

B 
AGE (Yrs) 

<18 18- >65 
65 

I 
1 29 12 

I 
2 22 13 

1 
2 31 10 

F: 4 43 12 4 42 13 1 41 21 3 41 13 

Day 2 
(Frl) 

M: 5 32 5 2 29 10 4 34 5 
F: 9 46 2 3 42 14 5 44 8 

Day 3 
(Sat) 

M : 
F: I 1: :; / 8 44 8 11 28 6 

4 3 1  6 1  9 4 0  8 13 38 4 

All 
Weekdays 

M: 
F: 

All - 
Saturdays 

M: 
F : 

All Days 
6 28 1 5 44 7 

5 37 10 4 27 10 6 31 7 
F 1 4 37 10 I 4 41 14 I 7 4 1  8 .................................................................... 

All Days/ 
All Times < 18 Yrs 18-65 Yrs > 65 Yrs 

M: 5 31 9 
F : 5 41 9 .................................................................... 

1 29 12 
4 42 13 

8 44 8 
4 31 6 

5 28 9 
7 45 7 

8 29 5 
11 42 6 

2 26 12 
2 42 18 

8 29 7 
9 40 8 

3 33 8 
4 43 11 

11 28 6 
13 38 4 



.................................................................... 

SITE 

B 
AGE (Yrs) 

<18 18- >65 
65 

A 
AGE (Yrs) 

<18 18- >65 
6 5 .................................................................... 

Day 1 
(sat) 

C 
AGE (Yrs) 

<18 18- >65 
6 5 

M: 

D 
AGE (Yrs) 

<18 18- >65 
6 5 

4 33 13 

I 
5 32 9 

I 
10 28 4 

I 
F: 4 40 6 9 40 6 18 36 5 

Day 2 
Won) 

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 
(T-1 

10 27 7 2 25 12 5 21 11 
14 40 2 5 39 18 8 46 10 

A1 1 - 
Weekdays 

M : 
F : 

All - 
Saturdays 

M : 
F : 

All Da 
5 33 10 1 7 41 3 

4 28 12 6 26 4 20 14 
F : 1 7 39 11 1 10 42 9 1 11 27 24 .................................................................... 

All Days/ 
All Times < 18 ~ r s  18-65 Yrs > 65 Yrs 

M: 5 2 7 11 
F: 9 38 10 .................................................................... 

NB: M Male 
F Female 
A 0840 - 0900 
B 1000 - 1020 
C 1200 - 1220 
D 1500 - 1520 

4 25 11 
6 45 12 

10 28 4 
18 36 5 

6 34 8 
9 43 2 

4 33 13 
4 40 6 

4 26 13 
6 39 12 

5 32 9 
9 40 6 



< 1 8  Yrs 18-65 Yrs > 65 Yrs 
6 34  6 

09 Winchester 

................................................................... - 

NB: M Male 
F Female 
A 0 8 4 0  - 0900  

A 
AGE (Yrs) 

<18 18-  >65 
6 5 

C 
AGE (Yrs) 

<18 18-  >65 
6 5 

B 
AGE (Yrs) 

<18 18-  >65 
65  

D 
AGE (Yrs) 

<18 18-  >65 
65 .................................................................... 

Day 1 
(Wed) 

8 29 6 M : 1 4  2 7  1 

I 
4 3 6  4 

I 
1 2  36  1 0  

F: 2 0  37  1 14  36  6 8 42 6 8 29 5 

Day 2 
(Thu) 

M : 0 53  0 4 43 7 6 3 6  8 5 23 2 
F: 0 47  0 7 33 7 6 38  7 2 66 3 

D a y  3 

M : 1 29 1 3  1 0  24  4 5 36 11 : I  3 4 7  8 1 0 6 0  0 1 0  46  6 1 5 3 7  7 

A1 1 - 
Weekdays 

M : 5 3 6  5 

0 4 0  O I  

F : 

All 
Saturdays 

M: 
F: 

4 37  4 

All Days 
5 36  

Mi I 8 44 3 
4 3 7  7 32 7 32 8 

F : * I  7 4 3  4 1 8 4 2  6 5 1  5 4 4  5 

8 44 3 
7 32  5 7 32 8 

7 43 4 8 42 6 5 44 5 



10 Guildford 

D a y  3 
Won) 

M: 

All 
Weekdays 

M : 

A 
AGE (Yrs) 

<18 18- >65 
6 5 

All - 
Saturdays 

M: 
F : 

C 
AGE (YTs) 

<18 18- >65 
65 

B 
AGE (Yrs) 

<I8 18- >65 
65 

All Days 
3 23 5 22 11 4 23 3 29 6 

F : M i  1 6 60 3 1 7 41 14 1 5 49 I2 1 2 48 12 

D 
AGE ( Y ~ s )  

<18 18- >65 
6 5 

All Days/ 
All Times 

M : 
F : 

< 18 Yrs 18-65 Yrs > 65 Yrs 
4 24 7 

NB: M Male 
F Female 
A 0840 - 0900 
B 1000 - 1020 
C 1200 - 1220 
D 1500 - 1520 



_________________--------------------------------------------------- 

NB: M Male 

A 
AGE (Yrs) 

<18 18- >65 
65 

- 

Day 1 
(Wed) 

M: 

I I 
2 32 10 

I 
2 34 7 

I 
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  
(Frl) 

1 29 14 2 29 11 5 33 6 
0 46 11 3 4 6  9 1  6 4 3  6 

All 

F Female 
A 0840 - 0900 
B 1000 - 1020 

- 
Weekdays 

M : 
F : 

All - 
Saturdays 

M : 
F : 

.................................................................... 

B 
AGE (Yrs) 

<18 18- >65 
65 

All Days 
9 26 

Mi I 13 48 2 
2 39 12 2 33 4 38 7 

F: I 2 30 14 1 3 4 5 8  8 1  5 3 9  7 .................................................................... 
All Days/ 
All Times < 18 Yrs 18-65 Yrs > 65 Yrs 

M: 4 34 7 
F : 6 41 8 .................................................................... 

C 
AGE (Yrs) 

<18 18- >65 
6 5 

9 26 2 
13 48 2 

D 
AGE (Yrs) 

<18 18- >65 
6 5 

2 39 12 
2 30 14 

2 33 8 
3 45 8 

4 38 7 
5 39 7 

I 



12 B r i s t o l  

.................................................................... 
A 

AGE ( Y r s )  
<18 18- >65 

6 5 

B 
AGE ( Y r s )  

<18 18- >65 
65 

C 
AGE ( Y r s )  

<18 18- >65 
65 

D 
AGE ( Y r s )  

<18 18- >65 
6 5 .................................................................... 

D a y  1 
W o n )  

M : 5 39 2 

I 
5 25 5 

I 
3 30 4 

I 
2 21 5 

F: 4 46 4 14 50 5 3 48 13 5 57 10 

D a y  2 
(me)  

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 

D a y  3 
(Wed) 

M: 0 4 2  O 1  5 2 2  

6 1  

4 2 5  

5 1  

4 3 4  4 
I?: I 0 58 0 8 43 16 5 48 12 4 48 9 

A l l  - 
Weekdays 

M : 
F : 

A l l  - 
Saturdays 

M : 
F : 

A l l  D a y s  
2 40 

M i  ( 1 55 1 
4 26 9 27 3 28 4 

F : I 9 52 23 I 13 50 11 I 3 52 10 .................................................................... 
A l l  D a y s /  
A l l  T i m e s  < 18 Y r s  18-65 Y r s  > 65 Y r s  

M: 5 30 3 
F : 7 52 3 .................................................................... 

NB: M wale 
F Female 
A 0840 - 0900 
B 1000 - 1020 
C 1200 - 1220 
D 1500 - 1520 

2 40 1 
1 55 1 

4 26 3 
9 52 23 

9 27 4 
13 50 11 

3 28 4 
3 52 10 



13 Manchester 

~ ~ 

< 18 Yrs 18-65 Yrs > 65 Yrs 
7 3 2 3 
9 44 5 

Day 1 
(Thu) 

M : 

I 
6 30 2 

I 
4 31 2 

I 
3 34 1 

1 
7 25 4 

F: 5 56 1 8 45 10 8 50 3 7 51 6 

Day2  
(Frl) 

M: 5 38 0 8 33 3 4 31 3 2 42 5 
F: 4 53 0 7 39 10 8 50 5 2 45 3 

Day 3 
(sat) 

M: 12 30 5 12 32 4 15 29 3 
F :  30 1 9 36 9 I 15 39 5 13 35 5 17 33 3 

NB: M Male 

A 
AGE (Yrs) 

<18 18- >65 
65 

F Female 
A 0840 - 0900 
B 1000 - 1020 

C 
AGE (Yrs) 

<18 18- >65 
65 

B 
AGE (Yrs) 

<18 18- >65 
65 

Weekdays 
M : 
F: 

A1 1 - 
Saturdays 

M : 
F: 

D 
AGE (Yrs) 

<18 18- >65 
6 5 

All Days 
6 33 8 31 6 32 8 32 4 

I 

1 8 49 2 F: 1 8 40 10 1 1 0  45 9 4 3  4 4 

6 34 1 
5 55 1 

7 30 5 
15 39 5 

5 34 5 
5 4 8  5 

15 29 3 
17 33 3 

6 32 3 
8 42 10 

12 30 5 
9 36 9 

4 33 2 
8 50 4 

12 32 4 
13 35 5 



14 Coventry 

All Days/ 
All Times 

M: 

.................................................................... 

< 18 Yrs 18-65 Yrs > 65 Yrs 
12 2 4 11 

A 
AGE (Yrs) 

<18 18- >65 
6 5 

NB: M Male 
F Female 
A 0840 - 0900 
B 1000 - 1020 
C 1200 - 1220 
D 1500 - 1520 

B 
AGE (Yrs) 

<I8 18- >65 
6 5 .................................................................... 

Day 1 
(Man) 

M: 

I 
25 20 4 

I 
7 25 19 

I 
8 26 10 

I 
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 19 4 32 11 

Day 3 
(wed) 

M : 21 24 4 6 16 18 13 24 10 8 27 10 

F: 1 8 1 1  2 1  4 35 22 8 29 16 1 8 1 0  8 

A1 1 

C 
AGE (Yrs) 

<I8 18- >65 
6 5 

D 
AGE (Yrs) 

<18 18- >65 
65 

- 
Weekdays 

M : 
F: 

All - 
Saturdays 

M: 
F : 

All Days 
25 22 

Hi I 11 36 3 
5 20 18 10 25 11 8 29 12 

F : I 4 30 23 1 6 32 16 1 5 36 11 .................................................................... 

5 20 18 
4 30 23 

25 22 4 
11 36 3 

10 25 11 
6 32 16 

8 29 12 
5 36 11 



15 Hazel Grove 

.................................................................... 

NB: M Male 

SITE 

Day 1 
( m u )  

M : 

I 
0 25 6 

I 
3 20 16 

I 
6 26 9 7 21 3 

F : 0 50 19 6 28 27 9 36 15 7 39 18 

Day 2 
(Frl) 

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) 

28 24 2 14 23 12 
4 3 6  6 1  8 37 11 12 28 11 

All 

F Female 
A 0840 - 0900 
B 1000 - 1020 

- 
Weekdays 

M: 
F: 

All - 
Saturdays 

M : 
F : 

.................................................................... 

A 
AGE (Yrs) 

<18 18- >65 
65 

All Days 
12 22 5 21 10 6 24 10 1 7 38 18 

8 21 10 
F : 1 9 39 13 1 7 4 0 1 4  .................................................................... 

WE%% C 18 Yrs 18-65 Yrs > 65 Yrs 
M: 8 2 2 9 
F : 6 4 2 13 .................................................................... 

4 21 6 
0 55 14 

28 24 2 
4 36 6 

D 
AGE (Yrs) 

<18 18- >65 
6 5 

B 
AGE (Yrs) 

<18 18- >65 
6 5 

5 17 12 
7 39 22 

6 30 7 
8 37 11 

C 
AGE (Yrs) 

<18 18- >65 
6 5 

5 24 10 
8 41 15 

8 24 9 
13 36 10 

6 20 9 
5 47 16 

14 23 12 
12 28 11 
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