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Abstract

The study belongs to a series of field studies that examined the effect of new infrastructure measures
on pedestrians' safety at crosswalks on urban streets. The measure tested in this study is an advanced
stop-line near a marked non-signalized pedestrian crossing on a multi-lane road. An advanced stop-
line is implemented a few meters away from a pedestrian crossing that is located on a street section or
a junction with continuous median, and is accompanied by signs on both sides of the road, instructing
motorists where to stop.

According to the international experience this measure helps in preventing pedestrian accidents called
"a multiple threat", where a car that stops before the crosswalk, on the lane closest to the sidewalk,
blocks the visual field between the pedestrian and the vehicle on the adjacent lane. As a result, a
vehicle arriving on the adjacent lane might hit a pedestrian that starts crossing. An advanced stop-line
for a multi-lane pedestrian crossing is used in the U.S. and Canada.

The research objective was to examine the effect of this measure on the behavior of pedestrians and
vehicles at the crosswalk area under Israeli conditions and, hence, to draw conclusions on the likely
effects of the measure on pedestrian safety. The impact of measure is examined by analyzing changes
in the behavior of vehicles and pedestrians at the treated crosswalk area, after installing the measure,
compared to the before period. The field study was performed at six sites, including three sites in
Kiryat Ata and three in Haifa.

The road user behaviors examined in the field study included: vehicles giving right-of-way to
pedestrians at the crossing area; conflicts between pedestrians and vehicles at the crossing area;
pedestrians' crossing in the designated area - at the signed crosswalk; pedestrians' compliance with
safe crossing rules during a crossing - stopping, checking traffic conditions. The behaviors were
recorded using video cameras, in three rounds of observations: in the current state of the crosswalk; a
week after implementing the new arrangement; two months after implementing the new arrangement.
The analysis of behaviors was conducted by evaluating about 20 pre-defined indicators, at each round
of the observations, and examining changes in these indicators between the periods.

Having examined the changes in the road users' behaviors at the study sites, in the periods after
compared to before installing the new arrangement, it was found that the results were not consistent
among the study sites. A positive effect of the arrangement - improving pedestrians' crossing
conditions - was found at two sites in Kiryat Ata: on Zevulun-Smolenskin Street and on Independence
Street. At these sites, following the new arrangement's installation, an increase was found in giving-
right-of-way to pedestrians at the crossing and a decrease in "multiple threat" events at the crossing
area, whereas no worsening in other pedestrian behaviors was observed. In contrast, at the third site in
Kiryat Ata - on Zevulun Street, following the arrangement's installation, undesirable changes were
observed in pedestrian crossing conditions, such as: a decrease in giving-right-of-way to pedestrians at
the crossing area, in general, and a decrease in summary indicators of giving-right-of-way to
pedestrians that would point at preventing "multiple threat" situations when crossing a multi-lane
crosswalk. At the three sites in Haifa, after installing the new arrangement, pedestrian crossing
conditions remained, in fact, unchanged.

Based on the study's findings it can be concluded that:

* Considering the characteristics of sites where improvements in pedestrian crossing conditions were
observed, the arrangement examined, probably, is suitable for improving pedestrian safety at a multi-
lane crosswalk with 100-150 pedestrian crossings per hour and a traffic volume of 600-650 vehicles
per hour. The arrangement may be particularly effective at sites with a low initial level of giving-right-
of-way to pedestrians;

* Considering the characteristics of site where an improvement in pedestrian crossing conditions was
not observed, the arrangement seems not to be suitable for installation at sites with a combination of
high number of pedestrian crossings such as: over 250 per hour, and a high traffic volume such as:
over 800 vehicles per hour, especially where yet in the current state, the site is characterized by a high
level of giving-right-of-way to pedestrians (90% or more);
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* The arrangement does not affect pedestrian crossing conditions at sites with a low number of
pedestrian crossings, where already in the initial state, the site is characterized by a high level of
giving-right-of-way to pedestrians (90% or more).
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