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l. Introduction

In the United Kingdom, the majority of traffic accidents involving
personal injury occur at road junctions, and ways of reducing these
accidents are continually being sought. Attempts to discover common
reasons for accidents at individual junctions using accident records
alone have proved difficult as these records often contain unreliable
or inadequate information. It was considered that the concept of near-
accidents or conflicts, which occur much more frequently than injury
accidents, could potentially provide more information about the danger-
ous aspects of a junction in a relatively short time. They could also
provide comparative before and after data for determining the effective-
ness of any countermeasure introduced.

This paper describes the method of traffic conflict data collection
and analysis currently being used in the U.K. A training package for
new observers and the results of various validation studies of the tech-
nique are also summarised. '

2. Conflict definitions and technique

The original method of recording conflicts reported by Perkins and
Harris (1968) has been developed by TRRL for use in this country. Stud-
ies to refine the technique, establish the variability of data obtained,
and to determine its relationship wiéh recorded injury accidents were
initially carried out at junctions in rural areas, but in recent years
more urban sites have been included.

The technique is based on observation and recording of occurrences of
evasivemanoeuvres,thenmnoeuvresbeingeitherbraking(n:changing lane
(swerving) in order to avoid a collision. The formal definition of a conflict,
which was agreed at the first workshop on traffic conflicts (Amundsen, 1977), is
'an observable situation in which one or more road users appi‘oach each other
or another object in space and time to such an extent that there is a risk of

collision if their movements remain unchanged.

It was recognised that, depending on available time before a pos-
sible collision and awareness of drivers, the severity of evasive
manoeuvres varied considerably and thus an additional classification by
severity of conflict was introduced (Spicer, 1971). A description of
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the five severity grades at present used in the U.K. is given in Table l.

TABLE 1. Conflict severity classification

Conflict

severity | érade Description

SLIGHT 1 Controlled braking or lane change to avoid
collision but with ample time for manoeuvre

Braking or lane change to avoid collision with
2 less time for manoeuvre than for a slight con-
flict or requiring complex or more severe action

Rapid deceleration, lane change or stopping to
SERIOUS 3 avoid collision resulting in a near miss situa-
tion (no time for steady controlled manoeuvre)

Emergency braking or violent swerve to avoid
4 collision resulting in a very near miss situa-
tion or minor collision

5 Emergency action followed by collision

A conflict study involves two or more trained observers monitoring
a junction usually from opposing directions along the priority road,
and recording all relevant details of each conflict that occurs as well
as subjective judgements of the evasive action taken. It has been
established that four factors are used by experienced observers in
assessing the grade of a conflict. These factors are:-

i) The TIME before the possible collision that evasive action is

commenced.
ii) The SEVERITY or rapidity of the evasive action.

iii) The TYPE of evasive action i.e. whether it involves more than

one action.

iv) The PROXIMITY of the vehicles involved at the instant evasive
action is terminated.

A relationship between judgements of the levels of these factors
and conflict grades has also been established so that observers can
quickly assess and record the level of each factor associated with a
particular conflict (Table 2) and these can subsequently be applied to
Table 3 to obtain conflict grade. This factor rating approach has
proved most helpful in training new observers and has also resulted in
a more consistent recording of conflicts and their severity grades.

This may be due to the fact that the method promotes careful observation

of several aspects of the evasive action involved in a conflict.
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TABLE 2. Four-factor level ratings

Factor Level
1 TIME before possible i) Long time
collision when evasive ii) Moderate time
action commences iii) Short time

i) Light braking and/or swerving

2 SEVERITY of the evasive ii) Medium braking and/or swerving
action iii) Heavy braking and/or swerving

iv) Emergency braking and/or swerving

3 TYPE Whether evasive i) Simple - either braking or

i i swerving alone
action comprises one or A _ 3
more types ii) Complex - both braking and

swerving

. i) More than 2 car lengths
4 PROXIMITY D1§ta§ce ii) Between 1 and 2 car lengths
between conflicting iii) One car length or less
vehicles when evasive iv) Minor colliZ‘on
action terminated . LSL
v) Major collision

To summarise, the British technique is one involving on-site
observers subjectively assessing traffic conflicts. Data are collected
on those situations where evasive action is taken by one or more drivers
to avoid collision and these conflicts are graded according to their
severity. Assessment of the levels of four factors involved in each
conflict are used to determine conflict grade.

3. Data collection and recording

When a conflict situation arises the above four factors of each
conflict are recorded on a standard sheet, an example of which is shown
in Figure 1. 1In order to aid identification of hazardous features,
observers also record as many details of events leading up to the con-
flict as possible including an accurate time of occurrence, vehicle
manoeuvres involved, and any unusual features of the conflict. It is,
however, essential that the time taken writing these details is kept to
a minimum so that other conflicts are not missed. Junction diagrams
similar to those shown in Figure 1 are used on site for observers to note
down quickly the letters corresponding to vehicle manoeuvres involved.

This also aids subsequent tabulation of conflict types.

Experience has shown that trained observers can deal efficiently
with observation areas which have total inflows (for all manoeuvres)
of up to about 1000 vehicles/hour. If more than one observer is required

on a single arm of a junction then particular conflicting manoeuvres
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are specified for each observer in order to avoid double counting.

Although much higher correlation coefficients have been found
between serious conflicts (grade 2 and above) and personal injury
accidents (Spicer, 1971, 1972, 1973; TRRL, 1980) than between slight
conflicts and accidents, details of slight conflicts are still recorded.
This is because serious conflicts can be relatively infrequent events
and it is considered that recording the more frequent slight conflicts
helps to maintain the concentration of observers so that they are better
able to distinguish, and less likely to miss, the more important serious
conflicts.

The only exception to the above procedure is for the case of rear-
end conflicts involving a priority road vehicle turning off (to right
or left) and following vehicle(s). The driver of the following vehicle
usually brakes because there is insufficient road width to pass the
decelerating turning vehicle. However, the following driver normally
has some warning of the intention of the driver ahead by means of indi-
cators or brake lights and any accidents ensuing from such a conflict
are usually minor involving damage only. Other researchers (Cooper,
1977; Glauz and Migletz, 1980; Lightburn et al, 1981) have shown that
this particular type of conflict does not correlate well with reported
accidents. Also, the levels of the factors 'time' and 'proximity' given
in Table 3 are inappropriate for this combination of manoeuvres. For
these reasons, observers have to apply special judgement in assessing
rear—-end conflicts; they are only recorded where there existed a very
serious risk of collision and slight rear-end conflicts which are often
very frequent are ignored.

Traffic flow counts of the various possible manoeuvres at a study
site are also made by means of automatic counters or additional obser-
vation methods.

4. Data Analysis

Conflict data collected by TRRL has been used in refining the
technique and in various validation and investigative studies which are
summarised later. Application of the technique has also been carried
out by many highway authorities in the U.K. in helping to identify the
problems which are most likely to lead to injury accidents at individual
junctions.

One of the most useful forms of presentation of the results of con-
flict studies is by classifying the number of observed serious conflicts

by the manoeuvres and vehicle flows involved in diagrammatic form, such

as the example shown in Figure 2. The problemareas can then be studied in



64

detail by reference back to the original conflict record sheets to find
the ways in which conflicts occurred in order to determine patterns of
involvement.

It is frequently found that only one manoeuvre type is responsible
for generating the majority of serious conflicts at a site and, if this
agrees with available accident details, then obviously any counter-
measure should be aimed at reducing this particular conflict rate. The .
experience of various local authorities has shown that normally, a
suitable countermeasure (e.g. introduction of a mini-roundabout) can
completely eliminate this type of conflict.

Conflicts also provide a means of quickly evaluating the effect-
iveness of a countermeasure without the need to wait for long periods
in order to collect sufficient accident data. Ideally, conflict studies
should always be made before and after any junction modification is made
as they can identify any undesirable secondary effects the measure may
have had on manoeuvres other than the one it has been designed to improve.
In many cases, further minor modification (e.g. an alteration in road
markings or geometry to increase deviation of path of traffic) can alle-

viate this secondary adverse effect.

5. Observer Training

i) Background

In order to obtain a reliable mean conflict count it is, of course,
essential to minimise any variability in the assessments made by obser-
vers. Studies by Older and Spicer (1976) and Older and Shippey (1977)
showed that good agreement could be attained between trained observers
for both slight and serious grades of conflicts.

As already mentioned, the four-factor method was developed by TRRL
to aid training of new observers and, in response to demand from local
highway authorities, a contract was given to Nottingham University to
produce a training package using this method. Those local authorities
which already carried out conflict studies tended to use experienced
traffic engineers as observers and none had used part-time staff for
this type of observation work. It was considered that conflict studies
could be carried out much more cheaply and would be more widely used if
an easy and effective training package was available such that part-time
workers could be trained to carry out conflict data collection reliably.
Although time-lapse £film has been used extensively for development of the
conflict technique by TRRL, on-site observers are again cheaper overall

and results are obtained much more quickly than with film methods.
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A pilot study employing a group of students and housewives who
were asked to identify and grade conflicts from film (Lightburn and
Howarth, 1980) showed that subjects could produce reliable results which
could be improved by increasing the length of training period. By the
third day of this study (a total of 9 hours training) the correlation
coefficient between subjects was 0.68 and the mean correlation coeffi-
cient for within-subject relability was 0.75. However, this latter
figure showed considerable variance, and poor quality subjects were
shown to greatly influence the reliability of results. It was therefore
recommended that trainers should be discriminating in their final
selection of observers to be used for field studies.

Seven local authorities, who had had some experience of conflict
studies and were enthusiastic about future use, were consulted for their
opinions about the format of the proposed manual and these were taken
into account during its production.

ii) The training package

The training package comprises a manual and 16 mm time-lapse film
containing examples of conflicts taken from real-life situations. The
first part of the manual is concerned with the rationale for conflict
studies and advice on study design. The need to use conflict data as a
supplement and not a replacement for accident investigations is stressed
and limitations of the technique are outlined. These include the sub-
jectivity of data collected and the fact that conflicts cannot be expected
to identify all accident types (e.g. single vehicle accidents) or to
reflect accidents occurring at times of day outside the periods of con-
flicts observation. Conflict studies are often most useful at low traf-
fic volume, low accident rate sites.

An introductory training booklet, included in the manual, is given
to all new trainees and explains the concept of a conflict and describes
all types of conflict which can be expected. Written answers to ques-
tions set in this booklet are completed by trainees and any problems
discussed before proceeding to the next stage of training.

The remaining section of the manual is used in conjunction with the
training film. Each of the four-factors used in assessing conflict
grade is introduced with appropriate film examples and exercises for
trainees to gain experience of identifying conflicts using the standard
recording sheet.

Finally, trainees are taken to one or two sites with relatively

high rates of conflict occurrence where further practise of conflict
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recording is carried out with an experienced observer. Satisfactory
levels of performance must be attained by all trainees and if there is
any doubt as to the suitability of a potential observer then such a
person should not be used for field studies.

Even after completing the training package further reliability
checks should occasionally be made on observers by experienced observers
either on-site or from film. ‘

Nottingham University have recently begun an evaluation project
to test the effectiveness of the package by making it available to about
5 local authorities in both rural and industrial areas. Its use during

training sessions and subsequent field studies will be monitored closely.

6. Observation periods

As road accidents can occur at any time of day, conflicts should,
perhaps, ideally be observed for the full 24 hours in order to reflect
all normally occurring traffic and lighting conditions. However, this
is obviously impractical and a good compromise, on which validation
studies have been based, is an observation period of 10 hours per day
from 08.00 to 18.00 hours. This period spans most of the morning and
evening rush hours, any minor peaks which normally occur around the
lunch period, and also relatively low flow conditions.

It has been found that as long as observers can be accommodated in
relative comfort, preferably in a vehicle parked in a suitable viewing
position off the carriageway, then satisfactory concentration can be

maintained for 5-hour periods on site per day.

The aim of site observations is, of course, to obtain reliable
mean daily conflict counts and, although day-to-day variation does
appear to depend on type of site, in most cases three days of observa-
tion is the normal period used. Spicer et al (1980) and Hauer (1978)
have shown that the increase in accuracy per additional day diminishes
rapidly and there is not much to be gained by counting for longer than
three days.

7. Summary of evaluation research

Early pilot studies by Spicer (1971, 1972) at two relatively high
accident rate sites showed good rank correlations between serious con-
flicts and 3-year accident records classified both by time of day and
manoeuvres involved. However, no statistically significant correlation

between slight conflicts and accidents was found. Evaluation studies

were extended to six (Spicer, 1973) and eventually fourteen sites
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(TRRL, 1980) having 3-year injury accident histories which ranged from
2 to 24 accidents. The overall correlation coefficient between serious
conflicts and accidents was again high (r = 0.87) and the results are
shown plotted in Figure 3. At sites where there were sufficient numbers
of accidents, the types of conflicting manoeuvres were ranked in order
of accident and conflict rates for each site. Spearman rank correla-
tion coefficients ranged from 0.88 to 0.97, statistically significant
at the 1 per cent level, demonstrating that serious conflicts are a
good indicator of the vehicle manoeuvres most frequently resulting in
accidents. Again, no relation between either slight conflicts and
accidents or traffic flow and accidents was found.

Owing to doubts being expressed about the day-to-day variation of
conflict counts, a long-term study of one particular T-junction was
made involving 27 days of observations over a period of 6 months (Spicer
et al, 1980). The weekday conflict counts obtained showed no consis-
tent day of week or seasonal effects. Day-to-day variability did how-
ever exist and, for the different manoeuvre combinations, this varied
with the size of mean daily count; the following empirical relation was
given:-

where o_2
X

is the variance of daily counts and X the mean daily count.
Results at this site also showed that daily counts of slight conflicts
were closely related to flow levels (r = 0.91). The relationship of

serious conflicts with flow, however, was much less strong (r = 0.48).

Study of the variation in daily conflict counts is being extended
to include 17 new sites each observed for 6 days as described at the
last ICTCT meeting (Baguley, 1982). Other influencing factors such as
type of site, approach speed of priority road vehicles, vehicle type,
as well as accidents and flows are also being investigated at these
sites.

Recently completed work by Swain and Howarth (1983) of Nottingham
University has provided further evidence of the relationship of serious
conflicts with accidents. Their results indicated that the relation-
ship varied with type of site but comparing data from the most common
type of junction used in the study (i.e. 8 unsignalised T-junctions),

a Spearman rank correlation coefficient of 0.87 was obtained between
serious conflicts per vehicle and accidents per vehicle. Total inflow
was found to have non significant correlations with accidents and
serious conflicts.
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Various researchers (e.g. Guttinger, 1980; Malaterre and Muhlrad,
1980) have suggested that local residents' or engineers' subjective opinions
of the risk at junctions can be as good a predictor of accidents as con-
flict counts. As rapid visual assessment would obviously provide a
much cheaper way of identifying hazards, Swain and Howarth, (1983)
conducted a study to test two methods of this type. The first method
involved showing subjects photographs and maps of junctions from which
they had to make assessments of level of risk. In the second method
subjects were driven around the sites to observe each junction from
different positions and also experience the level of traffic density
before making their assessment. Three groups of 10 subjects (comprising
ordinary drivers, driving instructors and traffic engineers) and the
same junctions as the above conflict study were used in this experiment.

Data obtained from each group of drivers revealed that there was
significant agreement between subjects in their individual ratings of
sites both from photographs and roadside observations. This suggests
that subjects were applying the same sorts of criteria when making their
assessment. The junctions were ranked according to the mean subjective
ratings of each group of drivers and these were compared with objective
rankings based on accidents per vehicle for the first method and total
accidents for the second. There was no statistically significant cor-
relation between subjective and objective assessments of risk for any
category of driver in either of the two methods. It was concluded
that rapid subjective assessments such as the methods used in this study
are unsuccessful in identifying hazardous road junctions and do not,

therefore, provide an acceptable alternative to conflict studies.

8. Summary and Conclusions

The British conflict technique is one using on-site observers
making subjective assessments of vehicle conflicts. These are based on
evasive manoeuvres made by one or more drivers to avoid collision and
are graded according to the severity of these events.

Serious conflicts have been shown to correlate well with recorded
personal injury accidents and the technique has proved most useful to
local highway authorities in identifying accident generating problems
at junctions. Conflict studies can also be used to provide a relatively
quick evaluation of applied countermeasures and an indication of any new
problems. A training package is at present being evaluated which is to
be used by local authorities to train part-time observers, thus enabling

costs of studies to be kept low and promoting wider use of the technique.
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Further research is being carried out by TRRL to investigate the
variability of conflict counts and establish general relationships of
conflicts with other measurable traffic parameters. It is hoped that
future research in this field will eventually enable reliable safety
criteria to be specified for use by traffic engineers in the design of
road junctions.
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Fig. 1 Example of standard conflict recording sheet
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Serious conflicts per 10 hour day (weekday 8.00 -18.00 hours), C

Fig. 3 Reported personal injury accidents and observed conflicts
at fourteen intersections

25
Q)
A=047C
© r2=0.76
20 |~
o
15 |- o
o
10
o ®
o
5 o o
o
o
o
0 ! | | | 1
0 10 20 30 40 50 60



