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Abstract

In some local authorities in Israel, road marking was removed from non-signalized crosswalks situated
on multilane dual-carriageway urban roads. The purpose of this study was to examine whether
removing the crosswalk marking on a road section of a separated multilane urban road, contributes to
pedestrian safety. The issue was examined based on the analysis of road user behaviours and
pedestrian crossing conditions at sites without crosswalk marking (treatment sites) versus those with
the marking (comparison sites), where the behaviours are collected through field observations.

For the study's performance, 6 sites were selected: one treatment site in Beer-Sheva and another one in
Tel-Aviv, where for each treatment site two comparison sites were fitted, which are similar to the
treatment site in their road characteristics and the type of road environment. For each study site, road
accident data were collected for the years 2006-2011. In addition, at each site, field observations were
carried out, including free-flow speed measurements and video-recording of pedestrian and vehicle
behaviours at the crossing site. For each site, speed indicators were estimated such as: mean speed,
standard deviation, 85-percentile, and a speed distribution was built, as well.

The road user behaviours examined at the study sites were: giving-right-of-way to pedestrians by
vehicles; keeping safe crossing rules (stopping and checking the traffic prior to crossing) by
pedestrians; conflict occurrences between pedestrians and vehicles at the crossing site; waiting time by
pedestrians prior to crossing and the time of crossing the road. Following the decoding of video-
records, for each site, 15 behaviour indicators were estimated, for each of four crossing situations:
from sidewalk to median and in the opposite direction, in both parts of the separated crosswalks. The
significance of differences between the values of behaviour indicators, at the treatment versus
comparison sites, was examined using statistical tests.

Having examined the accident data, it was found that based on small accident numbers observed
during the six years at the study sites, a conclusion on influence of crosswalk marking removal on road
accidents cannot be provided. However, it can be noted, yet with a caution, that removing crosswalk
marking did not bring to an increase in the number of pedestrian accidents at the treatment sites.

Based on speed data analysis, it was found that the sites with removed pedestrian crosswalks are
associated with higher speeds compared to other sites, where the tendency to higher speeds is not
identical in both directions of travel through the crossing sites. In addition, the speed indicator values
at the treatment sites were sufficiently high in order to create a threat of severe injury for the crossing
pedestrians.

Considering road user behaviours during the crossing, at the treatment versus comparison sites, it was
found that according to the majority of indicators, the findings were different for the two treatment
sites. The behavior indicators at the treatment site in Tel-Aviv were, mostly, not different from the
comparison sites. This site is associated with high rates of keeping safe crossing rules by the
pedestrians, low and medium rates of giving-right-of-way to pedestrians, relatively low rates of
pedestrian-vehicle conflicts at the crossing site, long waiting times by pedestrians prior to crossing,
where similar values of such indicators were observed, at least in part of the crossings, at the
comparison sites.

Conversely, at the treatment site in Beer-Sheva, road user behaviours were, mostly, different as
opposed to its comparison sites. This treatment site is associated with higher rates of pedestrian stops
before the crossing compared to the control sites (that demonstrates a safety-related change), but, at
the same time, it is associated with very low rates of giving-right-of-way to pedestrians, a very high
frequency of a situation where vehicles completely ignore the presence of pedestrians, long waiting
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times by pedestrians prior to crossing, where the values of these indicators at the treatment site, in
general, were significantly different from the comparison sites. Thus, pedestrian crosswalk removal
brought to an obvious worsening in the possibility of crossing the road by pedestrians. Indeed, the
shares of pedestrian-vehicle conflicts at the treatment sites were low and resembling the comparison
sites. However, this result stems, mostly, from a discriminated position of pedestrians which are forced
to wait long-lastingly for a gap in the vehicle traffic on the road, prior to their crossing.

A lower influence of pedestrian crosswalk removal at the treatment site in Tel-Aviv is, probably,
related to keeping upper traffic signs of pedestrian crosswalk at this site, so that for drivers this
arrangement continues to serve as a regular pedestrian crosswalk.

Based on the study's findings it was concluded that sites without pedestrian crosswalk marking are
associated with a clear deterioration in pedestrian crossing conditions, according to their possibility to
cross the road. The conditions observed at the treatment sites such as: vehicles ignoring pedestrians
which need to cross; long waiting times for pedestrians; considerable times required for pedestrians to
cross the road and high vehicle speeds on road sections, cannot be recognized as an improvement in
pedestrian crossing safety, despite a higher obedience of pedestrians to safe crossing rules observed at
the treatment sites.

The study findings do not support the claim that removing a pedestrian crosswalk marking brings
safety benefits for pedestrians, as pedestrians stay with their need to cross but under the conditions of
increased ignoring of their needs by vehicles passing on the road. Under the field conditions examined
by the study: a collector/arterial urban road, multilane and separated, with high and medium traffic
volumes and essential number of crossing pedestrians, the solution of crosswalk marking removal
brings to a significant worsening in pedestrian crossing conditions, that may be dangerous and
therefore, is not recommended for application as a safety-improving solution.

There is a place for carrying out a study with longer monitoring of accident situation on the road
sections where the crosswalk marking was removed, using an "after-before™ analysis. Following such
a monitoring safety benefits of pedestrian crosswalk removal can probably be recognized, for certain
road and traffic conditions, or on a system level, in general.
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