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ABSTRACT

MAY, A.D., TURVEY, I.G. and HOPKINSON, P.G. (1985) Studies of
Pedestrian Amenity. Working Paper 204, Institute for Transport
Studies, University of Leeds.

This report, produced for the Transport and Road Research
Laboratory, summarises the results of an extensive literature
search in two areas ouf pedestrian research:

(1) Estimating the Number of Pedestrian Journeys
(2) Pedestrian Amenity

The report identifies gaps in current knowledge from the revealed
literature and makes recommendations for best practice. Research
proposals are made, to help alleviate such revealed gaps, 1in a
companion report.
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1. INTRODUCTION

1.1 Terms of Reference

In October 1984, the Institute for Transport Studies, at the
University of Leeds, was awarded a contract by the Transport and
Road Research Laboratory, Crowthorne, to undertake a review of
current literature on the estimating of pedestrian numbers and on
pedestrian amenity. The terms of reference of that contract were
to:-
i) Review literature for currently available techniques and
possible approaches and for any useful data and general
backgrounc information on;-

a) Estimating numbers of pedestrian journeys
b)  Assessing changes in pedestrian amenity.

ii) 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} Identify gaps in the current knowledge and make research
proposals to fill such gaps, either 1in the area of
development or testing of existing methods, or in the
development of new methods.

This report covers the first two of these requirements; research
recommendations will be contained in a companion report.

1.2 General Background

Walking is an extremely important mode of travel. If one counts
all trips made by all people in the UK then trips wholly on foot
represent more than 40% of the total (Rigby, 1977). The majority
of walk trips are less than 1 km in length (Scott Rutherford,
1976) and as a result walking represents only about 9% of total
person kms. Even so this is about 65% of the total distance
travelled by bus (Skelton, 1982). Todd (1980) revealed that 98%
of the population can go out on foot and on an average day 70%
do. However, the reliance of other modes of travel on walking is
shown by Hillman (1979) who found that 65% of all walk trips
where the total distance travelled was greater than 50 meters,
involved the use of another mode. For journeys of over 2 miles
then only 2% were recorded as walk only trips.

_Skelton (1982) argues that whilst considerations of vehicular
traffic and vehicle congestion and delay are uppermost in traffic
engilneers' and planners' minds, pedestrian issues are rarely
considered. 5he suggests three reasons for this:-

i) Walking is regarded as a very low status mode of
travel; -



ii} Policy and practical decisions relate to the
accommodation of traffic on the road network and are
influenced by transpori professionals (who tend to be
very mobile, yet walk little);

iii) There is inertia in the current system of evaluation
which favours the continuation of the status quo.

1.3 The Requirements for the Appraisal of Pedestrian Issues

Given the scale of pedestrian movement, it is important that
transport planners, in seeking solutions to transport problems,
should pay due regard to the problems faced by pedestrians. In
addition they need to bear in mind the effects on pedestrians of
policies designed to solve other problems. These considerations
were reflected in the brief for this study, which noted that 'any
new road, road improvement or traffic management scheme could
affect pedestrian journeys in its locality or elsewhere'. The
key 1inputs to the development of policy for the pedestrian and
the assessment of pedestrian issues are

(1) an estimate of the numbers of pedestrians in the area
of interest,

(ii) a knowledge of the problems which those pedestrians
face, and

{(iii) an ability to predict the extent to which proposed
policy actions will relieve those prablems or create
new ones.

It is these issues, dgrouped together under the two headings of
pedestrian numbers and pedestrian amenity, on which this report
focuses. Given the emphasis in the brief, it concentrates on the
effects of road construction and traffic management, but many of
its findings are of more general relevance.

1.4 Past Reviews

Few attempts have been made to draw together current knowledge
relating to transport issues and the pedestrian environment. In
particular only two reports address both the issues of
forecasting pedestrian travel and assessing pedestrian amenity.
In 1972 the Institute for Transport Studies (Copley, 1972) sought
to consider pedestrian movements in urban centres segregated into
53 inter-related subject areas:

1. Environmental aspects -

2. Flow/concentration relationships, capacity and level of
service

3. Pedestrian travel demand.

- The study found that only the latter area had not been addressed
to any great degree before. After reviewing current literature,
the study concluded that it would be highly desirable to attempt
to make forecasts of pedestrian travel demand based on a
mathematical model. Td "this end the Institute for Transport
Studies 1initiated survey, analysis and modelling exercises of



pedestrian movements in Central Liverpool over the next four
years (Copley, 1972).

The results of the ITS surveys were recorded in 1976 in what is
certainly the most comprehensive appraisal of pedestrian issues
in recent years, carried cut by Transport and Environment Studies
(TEST). Their report, entitled 'Improving the Pedestrian
Environment' comprised 4 volumes of literature review, case
studies and principal findings.

The study itself was commissioned by Dot to answer seven basic
questions:

1)  What do pedestrians do?

2)  What number and types of trips do they make?

3) What are the characteristics of pedestrian trips?

4) How do trip characteristics vary with age, sex, socio-
economic status etc.?

5} What are the needs of pedestrians?

6) What problems are faced by pedestrians?

7}  What constitutes a good environment for pedestrians?

Eight specific data requirements were then sought to answer the
questions above:

1) Speed/flow relationships

2) Numbers of pedestrians on pavements

3) Numbers of pedestrians crossing roads

4)  Accident risk

5) Trip length and type

6) Inhibitions inflicted upon pedestrian behaviour
7) Catchment area

8) Severance index.

To meet these requirements a 3-stage exercise was planned:

1) An extensive literature search, to assimilate existing
knowledge, review the content and identify shortcomings.

2) Five case studies exploring pedestrian behaviour problems
and needs in different land use situations were planned
i) A shopping street (Kentish Town)
ii) A central area (Birmingham)
iii) An area surrounding a major bus or railway station
(Leeds)
iv) An industrial estate (Slough)
v} A residential area (Brockley)

3) A report stage drawlng together the two previous strands of
work and then attempting to:

i)  Evaluate the priorities and environmentsl needs of
pedestrians;

ii) Discuss the extent to which the case study situations
were appropriate to the needs in (i);



iii) Identify the degree of suppression or diversion of
existing potential pedestrian movement.

In the event time did not permit all of the case studies and only
those in Kentish Town and Birmingham proceeded, together with
similar work in the Putney area of Greater London.

The literature review cutlined 6 subject areas:

Pedestrian activity

Accidents and road crossing behaviour
. Pedestrian perception

The walking environment

Trip suppression and severance
Legislation and the pedestrian

o R e

The detailed findings under (1) and part of (2) are summarised in
the present review of prediction and estimation of pedestrian
numbers. Those for the remainder of (2) and sections (3) to (5)
are covered in the present review of amenity issues. Section (6)
is not relevant to the present review.

The TEST study concluded that in no area of pedestrian research
could it be said that all was known. The exploratory nature of
the project highlighted the need fer further work in the
following areas:

1)  Accident prediction studies
Data were often collected in insufficient detail and derived
from too small a range of streets for use in accident
prediction studies. '

2) Speed flow relationships

Further work was required in relation to crowding standards
on footways. '

3} Catchment area
TEST identified a relationship between the catchment area of
a particular shopping area and the role of walking as a mode
af travel to it. Further work was deemed necessary however

to test the transferability of the relationship to other
areas.

4) Modelling pedestrian activity

Previous models had been of two types:

i) Models for predicting particular aspects of pedestrian
behaviour e.g. volumes on fooiways or crossing roads;

ii) Predictive models of network-wide travel demand. The
study concluded that network-wide models were demanding
in both data collection and computation and due to
their apparent non-transferability and ignorance of
behavioural issues, were of questionable value in most
town or urban centres. Simpler medels, relating
numbers  of —pedestrians on footways to planning
parameters were considered adequate for most central




area planning purposes, especially if enhanced by
individual site studies e.g. at crossing points and
termini.

5) Environmental index

Further development of a pedestrian environmental index was
deemed useful specifically to help explain severance. TEST
found that there was some evidence that  pedestrians
perceived main roads as neighbourhood boundaries. Further
research . was  suggested to identify to what  extent
pedestrians crossed these boundaries -~ or modified  their
behaviour = becayse of them, and the environmental factors
which led to these actions.

As will be seen in subsequent chapters of this report, 1little
work has been done in most of these areas since TEST reported.

1.5 The Approach Adopted in the Present Study

Given the comprehensive approach adopted in the TEST study, we
have concentrated our review on references appearing since 1276.
Where these have in turn referred to material not covered by TEST
we have reviewed those references. Otherwise we have based our
review of pre-1976 material directly on TEST's. In seeking
references, we have adopted three main approaches:-

i) The use of the IRRD abstracts catalogue and the Social
Science Citation Index (SSCI)

ii) A search through all appropriate journals in the fields of
1) Traffic engineering and control
2) Accident analysis and prevention
3) Transportation planning and technology
4) Ergonomics :
5)  Psychology and behaviour
6) Environment

iii) A listing of references cited in articles identified under
(i) and (ii) above.

In this way we were able to identify a total of 330 relevant
references, all of which, with the exception of one or two theses
which arrived too late to be studied, have been scanned. The
listing at the end of this report includes all those references,
and indicates these which have been referred to later in this
report. Within the duration of the Study we were alsc able to
review the procedures adopted in Greater Manchester County, with
whom ITS has close links. This enabled us to gain some insight
into the way that 1local authorities treat pedestrian issues.

1.6 Structure of the Report

The following chapters deal in turn with:

e



i)

ii)

iii)

iv)

v)

vi)

a discussion of the uses to which data on pedestrian numbers
and amenity may be put, and the requirements which they
impose (chapter 2);

the review of recent literature on the estimation of
pedestrian numbers (chapter 3);

the review of recent literature on pedestrian amenity
{chapter 4) and factors influencing pedestrian behaviour
{chapter 5};

a set of recommendations for best practice (chapter 6);

a summary of the main gaps in current knowledge, proposals
for overcoming which are included in the companion report

(chapter 7);

the references (chapter 8).




2. USES OF DATA

2.1 General requirements

The process of policy formulation may be considered as involving
the following stages:-

i) problem definition and identification;

i1) scheme development and design;

11i) assessment (modelling) of the effects of schemes;

iv) evaluation (appraisal) of modelled or implemented schemes.

At any of these stages it will be necessary to determine the
numbers of pedestrians exposed to traffic or infrastructure-
related problems, and the scale of, or change in, these problems.

The next two subsections describe briefly the ways in which such
issues are currently incorporated into the policy formulation
process at central and local government level. The final part of
this section outlines the requirements which these uses of
pedestrian data impose.

2.2 Central government requirements

The Dip's current approach to policy formulation with regard to
trunk road schemes 1is based to a large extent on the
recommendations of the reports of the Advisory Committee on Trunk
Road Assessment (HMSD, 1977) and its successor the Standing
Advisory Committee (HMSO, 1979). These reports developed the
concept of an evaluation framework (the 'Leitch' framework) in
which the effects of each of a number of options on a series of
impact groups 1s identified. They suggest that the framework
would be of use at the design stage in providing a checklist of
design considerations and in alerting the designer to potential
problems. The framework was, however, mainly orientated towards
the assessment and evaluation stages, and particularly towards
the requirements of public consultation and the public inguiry
procedure. Interestingly neither report discussed the need for
appraisal technigues to facilitate problem identification or
ranking.

The most detailed guidance on the treatment of pedestrians in the
framework 1is provided by the Manual of Environmental Appraisal
{DTp., 1983). Part B, Section 9 includes advice on determining
numbers of pedestrians. It is suggested that the main pedestrian
routes crossing the proposed rpad and on roads 1likely to
experience a doubling or halving of total traffic or of HGV flows
be identified. Numbers of pedestrians directly affected on these
roads can then be determined by spot counts or moving observer
methods as outlined in section 3 of this report. Pedestrians
affected as users of adjacent facilities (i.e. those within 300m
of the new road or of roads on which flow will be doubled or
halved) are obtained from information on membership and usage of
those facilities, No -guidance is given on the need to identify
separately different fypes of pedestrian.



The impacts on pedestrians are identified in three broad groups;
pedestrians as travellers are considered in terms of accidents,
amenity and severance (but not travel time); pedestrians as
users of facilities are considered in terms of vehicle/pedestrian
conflict and, indirectly, severance. Impacts on policies for
pedestrianisation and hence on pedestrians generally are
considered separately. Part B, Sections 4 and 9 describe the
treatment of these impacts in more detail. Section 4 considers
the separate problem of severance, and suggests a series of
thresholds in terms of types of crossing facility and increases
in journey length (for both pedestrian and car journeys) which
are set out in section 5 of this report. It notes, hawever, that
the direct impacts in terms of journeys foregone are extremely
difficult to ascertain, not least because they will affect
different individuals, and particularly the young and elderly, in
very different ways. For this reason it limits 1itself to
providing broad descriptions of the scale of the problem and
indications of numbers affected.

Section 9 considers amenity, and suggests that the mast
appropriate indicators are traffic flow, compositicen, pavement
width and separation from traffic. In the absence of more
detailed relationships, it suggests that adequate proxies for
significant changes in amenity are a halving or doubling in
traffic or HGY flows and an increase of 10m or more in the
separation between pedestrians and traffic.

Traditionally, most trunk road schemes have been in rural areas,
and the DTp's appraisal procedures have reflected this. With the
impending change in local government responsibilities in the
conurbations, the DTp has seen the need to extend its appraisal
methods to reflect the issues which arise in urban areas. To
this end it has asked SACTRA to recommend desirable and
practicable improvements in methods for assessing opticns for the
strategic improvement of urban roads with particular reference to
the economic and environmental appraisal of a range of options
from traffic management to major road construction. SACTRA  in
turn has sought comments from interested professicnals. in our
own report to SACTRA we argue that the DTp's appraisal framework
should be used for problem identification as well as for scheme
design and evaluation. Specifically on pedestrian issues, we
highliight the need to incorporate changes in pedestrians' travel
time, to develop techniques for estimating changes in pedestrian
travel, to broaden the definition of amenity to identify
explicitly the range of problems which pedestrians perceive, and
to discriminate between the impacts on different groups of
pedestrians.

2.3 Local government requirements

Inevitably, local government procedures for treating pedestrian
1ssues vary widely, We have, however, been able during the
course of this study to review the procedures adopted by one
authority, Greater Manchéster County, with whom we are associated
in a separate study of the environmental appraisal of rail



projects for British Rail. We have also drawn on our knowledge
of a series of unpublished local authority highway scheme
appraisal methods (Scotland, 1982) and on two published
environmental evaluation methods developed by the GLE (Cohen,
1976) and West Yorkshire (Meadicar, 1978) to provide guidance on
the ways in which other local authorities incorporate pedestrian
issues into their evaluations.

Many local authorities, both in the conurbations and the shires,
have developed highway scheme appraisal techniques, usually based
on the allocation of points-for-differing degrees of achievement
of specified objectives (Scotland, 1982). Most of these methods
were originally introduced to help in rationalising the long
lists of highway schemes inherited by the new authorities in
1974.  They were thus used initially for comparing schemes ih
different locations te solve different problems, as opposed to
the DTp procedures, which are used to compare options for one
scheme. However, some local authorities have since extended
their wuse of these techniques to the comparative assessment of
problems, and the comparison of alternative options. (Kent C.C.,
Surveyor, 1984)

While such methods are now widely used for broad highway scheme
evaluation, they are generally considered inappropriate for
providing a checklist of detailed design issues, or for detailed
evaluation for public consultation, public inquiry and final
decision-making requirements. Some authorities have developed
more detailed environmental evaluation procedures to meet these
needs, and have included pedestrian issues in them. These latter
techniques have on occasion been used for assessing traffic
management, traffic restraint and public transport improvement
policies, although there is, interestingly, 1little evidence of
their use to evaluate pedestrian street measures,

Some of the highway scheme appraisal techniques (notably those
developed by South Yorkshire and Greater Manchester) require
information on numbers of pedestrians, while others apparently
assess the impact of pedestrian issues independently of the
nutebers  affected. Greater Manchester mounted a  detailed
programme of count surveys for the purpose in 1976; their
surveys at 43 centres used a combination of 10 minute samples and
full counts between 10,00 and 16.30, but these have not since
been updated. Of the two detailed environmental evaluation
methods, the GLC's concentrates solely on building occupants in
identifying the population affected, while West Yorkshire's
estimates the numbers of pedestrians and uses the product of
these and the severity of the problems to which they are exposed
as an 1input to the aggregate disturbance index. Generally these
estimates are obtained from a set of simple predictive equations
(Headicar, 1979) derived from the 1973 Coventry Transportation
Study, but in applying the method, direct counts were made in all
major centres. None of the procedures appears to distinguish
between types of pedestrian or to suggest a level of accuracy to
which data are required and. few of them specify clearly the area
over which counts are required.



The methods also differ in the issues which they eonsider wunder
the general heading of pedestrian amenity. Most specifically
quantify pedestrian delay and changes in journey time.  South
Yorkshire's highway scheme appraisal includes consideration of
footway standards, and West Yorkshire's the opportunity for
formation of pedestrian streets. Greater Manchester used
pedestrian delay and the logarithm of traffic flow as indicators
of problem severity. The GLC's environmental evaluation only
considers pedestrian delay (and weights it in terms of numbers of
building occupants). West Yorkshire's assesses noise, smoke,
carbon monoxide and visual intrusion as well, though the report
notes that the pollution elements are rarely significant.

The only detailed evaluation of measures specifically for
pedestrians revealed 1in this review was that for the major
pedestrian street programme in Greater Manchester. Here there
was little evidence of the schemes themselves being designed on
the basis of detailed pedestrian surveys; however, after
implementation a series of attitude surveys was conducted to
identify changes 1in perception of noise, safety, appearance,
crowding and accessibility,

This brief review of those local authorlty procedures known to us
indicates that:

i) there 1is more emphasis on problem identification and
ranking, but that this has typically been based on a one-off
major survey;

ii) there 1is little guidance on the detailed requirements for
estimating pedestrian numbers; e

iii} there is considerable diversity in the lists of issues
considered in assessing amenity;

iv) much of the consideration of pedestrians in design and
evaluation 1is still left to officer judgement rather - than
formalised in specified procedures.

It 1is accepted that because of the lack of published material,
this summary may be incomplete, and it is suggested that a
further review may be merited.

2.4 Data requirements

The current procedures outlined above suggest a npumber of
requirements for the data on pedestrian numbers and pedestrian
amenity, only a few of which are adequately specified in those
procedures. The issues which appear to us to be of importance,
and to which we return in the following sections are:-

i) How should the area of interest for pedestrian effects be

defined? The MFA Suggests identifying the main pedestrian
routes crossing the scheme, streets which both have a

10




ii)

iii)

iv)

v)

vi)

significant number of pedestrians and will experience a
doubling or halving in flow and catchment areas within 300m
of thaose sireets. It is not clear, hawever, how
'significant' should be defined, or whether doubling and
halving 1in flow represent satisfactory amenity thresholds.
In urban areas, it is quite likely that a large area would
be included by such definitions and it may be appropriate
then to take sample locations from within that area.

Over what time periods should pedestrian numbers and amenity
effects be studied? The current DTp procedures concentrate
on a 16hr day, and few 1local authority procedures are
specific as to the appropriate time period. It seems likely
that, in urban areas at least, different assessments will be
justified for peak periods, when traffic flows are higher -
and pedestrians are more likely to be in a hurry, and the
off peak, when more pedestrian shoppers will be on the
streets.

Which types of pedestrian, if any, should be separately
identified? All current appraisal procedures treat all
pedestrians as equal, yet 1t seems likely that their
requirements will differ. Is it necessary, for example, to
identify commuter pedestrians and shopper pedestrians
separately to take account of differences in concern aver
delay and amenity?  Should elderly and child pedestrians be
separately 1identified, given their differing road crossing
behavieur and accident propensity?

Is it necessary to count pedestrians, or can their numbers
be predicted, and to what level of accuracy is either
required? Virtually all current procedures require
pedestrians to be counted, vyet it may be that simple
predictive models would provide a more cost-effective
approach. No procedure gives any guidance on the level of
accuracy to which numbers are required, yet this is likely
to influence substantially the costs of data acquisition or
prediction.

How should amenity be defined for pedestrian appraised
purposes?  Some procedures include a list of environmental
factors, but the lists often differ, and it would be
unreasonable to attempt to cover all the factors listed.
Which is the most appropriate shortlist? Or can all these
factors be subsumed in a simple traffic flow related proxy
of the kind used by DTp?

At what levels do these factors have important influences on
the pedestrian? The individual factors can have a wide
range of effects on the pedestrian from annoyance to trip
suppression. Are there clearly defined thresholds above
which these effects occur? Should these thresholds be
expressed in absolute terms, or on the basis of a percentage
change? Can all the thresholds be related back to traffic
flows, and hence simplify the analysis?
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