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The diurnal distribution of reported road accidents in the 

U.K. (normally those involving personal injury) shows two major 

and one minor peak(l)_ The major peaks occur at the morning 

rush hour and at the evening rush hour, the minor peak at late 

evening and is probably associated with alcohol usage. These 

peaks are still present in the data when it is normalised for a 

. . d . ff. fl ( 2 ) given maJor roa to unit tra ic ow • Nevertheless all 

conflict studies known to us have been carried out in daylight. 

We are interested in the differences, if any, in driver behaviour 

in daylight and in darkness. There is one published study(3) 

comparing side road driver gap acceptance at the same junction in 

daylight and darkness, which found no significant difference. It 

did not consider conflict involvement. We were surprised at this 

result, as we would expect the psychological state of drivers 

returning from work might be quite different from that on going to 

work, irrespective of any differences in their behaviour in daylight 

and darkness. In addition the perception of the driver may be 

affected by the darness and by the lights of the oncoming vehicles, 

again suggesting a difference in gap acceptance behaviour. 

In the U.K. clock time is reset twice a year with the effect 

that for the period October-February morning rush hour is in day 

light conditions but evening rush hour in darkness. 
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To separate these effects we chose to look initially at 

an essentially constant driver population leaving work 

(1645-1715 hrs) at a single non-urban T-junction on winter 

evenings (darkness) and in the spring (daylight). 

The experiment is being conducted at the gates of Royal 

Holloway College where there is a priority-controlled exit to 

the A30 trunk road. Up to 120 cars exit each evening (Monday 

to Thursday) in the given time period, and comparatively few at 

any other time. The observations were taken on a sufficient 

number of occasions to allow us to study the behaviour of 

individual drivers. We make the assumption that a specific car 

always has the same driver. We hope it will be possible by 

identifying the drivers to study age and sex effects. The 

geometry is illustrated in Fig. 1. There is overhead street 

lighting but the light intensity in the dark evenings was 

insufficient to produce a signal on a normal commercial exposure 

meter. 

The measurements are being carried out with the technique 

described by Storr et al(4) and are more fully described below. 

The arrival and speed of each main road vehicle in the near side 

stream is measured by the signals generated as it passes over a 

pair of coaxial cables a fixed distance(~ 50m) from the junction. 

On half of the occasions a second pair of cables at 3 meters from 

the junction gave a second speed measurement to allow a measure 

ment of deceleration of the main road vehicle. Such deceleration 

may occur as a precautionary measure, or if the junction is 

pccupied, as a conflict avoidance step. 
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Two observers then note other data of interest by pressing 

coded buttons on handsets. The incoming data, its channel and 

the clock time are output onto magnetic tape for later analysis. 

The following data is collected:- 

Observer A 

1. Type of vehicle in main road stream (car/other) 

2. Side lights or headlights. 

Observer B 

1. Arrival of a side road left turner 

2. Departure of a side road left turner 

3. Middle three letters of number plate 

In principle, with a third observer it is also possible to note the 

sex of driver, the presence of passengers, and the simultaneous 

presence of a right turning vehicle. 

Observations have been taken on seven winter evenings (dark) 

and daylight observations are now in progress, two sets having been 

completed. This data has been transferred to a main frame computer 

and preliminary analysis is underway. 

From the measured data we obtain gap acceptance functions for 

the merging (left-tum) behaviour in daylight and in darkness, and 

as functions of other factors (e.g. type of oncoming vehicle, 

whether with side or headlights). We also obtain speed distributions 

I'or- the main road vehicles. These results are then used in our 

f'nTlflict simulation model to obtain "model conflicts" in terms of 

enforced decelerations, by severity class. We can then compare 

results from dark evenings with daylight evening observations. 
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The first step is to obtain the darkness and daylight gap 

acceptance functions, main road flows and speeds (irrespective 

of side-lights/headlights or car/non-car classifications) and 

use these in the conflict model to obtain a preliminary 

indication of whether significant differences exist. 

In a comparison of this sort questions of the relation 

between model conflicts and conflicts on the road are largely 

irrelevant. The first question is "does the model predict 

significantly different conflict rates using data collected in 

the two circumstances?" 

A preliminary analysis has been carried out on a small subset 

of the total data available. In preparing the observational data 

for analysis, much time is required to edit out incompatible events. 

A suite of programs first eliminates randomly generated signals and 

then searches for logical errors, e.g. two side road arrivals at the 

line )CT not separated by a departure. The analysis of the first 

data set is of one set of darkness data (8 November 1978) and a 

combination of two short observing periods in daylight (26 and 28 

March 1979). These daylight observations were each restricted to 

half the normal period by the onset of rain. 

The distribution of accepted and rejected time gaps and lags 

for each case is given in Table I, there being 394 daylight and 

326 darkness presented gaps, with 55 daylight gaps accepted and 58 

of the "darkness" set. 

Summary statistics of the two distributions are given in 

Table II. We should emphasise that we regard these results as very 

preliminary; they represent less than one-tenth of the total data. 
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The mean accepted gaps in the two cases are not significantly 

different, but using skewness(6) as a measure of the two 

distributions, the daylight observations show a low level of 

skewness, but the darkness data are significantly positively 

skewed, i.e. towards longer gaps. The data therefore suggest 

that night-time behaviour is significantly different, in that 

drivers more often wait for long gaps. 

This result, if confirmed, is rather interesting, and 

suggests that drivers are less able to judge gap size accurately 

in darkness, a fact which forces them to be more cautious and 

accept larger gaps, but the standard deviation of the accepted 

gaps in darkness (Table II) may reveal a higher degree of 

inconsistency than the daylight gap acceptance behaviour. Our 

results suggest that the measures of similarity of day and night 

b ab i . . d b T d W • ( 3) gap acceptance pro ilities use y songos an einer were 

inappropriate, and that further work is required. 

Results of the conflict simulation model are given in 

Table III. This shows that more model conflicts are generated 

in darkness than in daylight. This difference may be due to the 

higher standard deviation of the accepted gaps in darkness. 
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TABLE I 

Daylight/darkness gap acceptance at a T-junction 

Daylight Darkness 

Time gap 
ACC REJ TOT ACC REJ TOT (secs) 

1- 2 2 182 190 2 124 126 

2- 3 2 78 80 4 58 62 

3- 4 5 39 44 5 38 43 

4- 5 11 21 32 2 22 24 

5- 6 7 9 16 13 13 26 

6- 7 7 7 14 6 4 10 

7- 8 11 3 14 12 4 16 

8- 9 7 0 7 9 4 13 

9-10 3 0 3 5 1 6 

55 339 394 58 268 326 
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TABLE II 

Daylight/darkness gap acceptance at a T-junction 

Daylight Darkness 

µ median accepted 
gap (secs) 

5.67 6.96 

m mean accepted 
gap (secs) 

5.49 5.78 

µ-m 0.18 0.18 

a m 2.06 2.18 

µ-m 
a m 0.09 0.54 

Skewness 0.27 1.62 

TABLE III 

Nwnber of model conflicts with 95% confidence limits 

Daylight Darkness 

Conflicts 634 ( 571 697) 946 (888 1004) 
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