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Background & Aim

= Due to the growing congestion in urban areas, a policy encouraging public transport use is implemented.
nter alia, it Is reflected in the allocation of transport infrastructure for bus priority routes (BPRs). BPRs
orovide mobility benefits - savings in bus travel time, increasing the road capacity, etc. However, as to the
BPR impacts on safety, the literature is limited whereas some studies point to safety concerns, especially for
pedestrians. In particular, it is argued that a centre-lane BPR creates a "three-route effect” at intersections,
which may lead to pedestrian errors, e.g. checking traffic conditions in the wrong direction thus increasing
accident risk. Previous research on pedestrian behaviors at intersections with BPRs is scarce. Thus, an
observational study was initiated to examine pedestrian behaviors at intersections with two types of BPRs
that are common in Israel: centre-lane (CL) bus routes and curb-side (CS) bus-lanes.

» The study aimed to characterize pedestrian behaviors when crossing at urban intersections with BPRs,
focusing on red-light crossings and comparing behaviors between the two types of BPRs.

Methods

» The research model included potential explanators for red-light crossing behavior:
pedestrian age & gender; crossing direction, purpose, time; junction characteristics
— BPR type, bus stops' location, traffic levels, red light's duration; situational
variables - presence of other pedestrians, presence of a bus at the bus stop, use of

Types of crossing purposes : i, B from

sidewalk to bus stop, 3, 4 from bus stop

distracting devices (mobile-phones, earphones). Other behaviors when crossing on

red: stopping and checking traffic before crossing, looking at right direction.

= The data were collected through field observations at 10 intersections, 5 of each
type (CL and CS), on weekdays, during hours 8-13. At each site, two observers
were placed: one recorded pedestrian crossing behaviors, another - data on

pedestrian and bus traffic and traffic light cycles; they worked according to a
predefined protocol with a balanced pedestrian sampling, and used a tablet/
smartphone. Overall, data on 1,122 crossing pedestrians were recorded: 592 at

CL and 530 at CS BPR junctions.

* For each BPR type, a summary of pedestrian behaviors was produced and the
Influence on red-light crossing of various characteristics was examined, using a

Pearson’s chi-square test. Multivariate logistic-regression analyses were applied, to

identify factors affecting the probabillity of red-light crossing.

Results

o At junctions with CL BPRs, 30% of pedestrians crossed on red at least at one
crosswalk, with a higher rate among pedestrians crossing to/from a bus stop. At

junctions with CS BPRs, 11% of pedestrians crossed on red.

o Male pedestrians crossed on red more frequently compared to females: at CL
BPR junctions - 38% vs. 24%; at CS BPR junctions - 16% vs. 8% (p<0.01).

Elderly pedestrians crossed on red less frequently, at all sites.

o Red-light crossing rates were lower under the presence of other pedestrians vs.
being alone: at CL sites - 19% vs. 31%; at CS sites - 3% vs. 19% (p<0.001).

o 35% of pedestrians at CL sites and 25% at CS sites, crossed while distracted, yet
this behavior was more common for those who crossed between the sidewalks.

Logistic regression: probability of crossing on red at junctions with CL bus routes — OR (95%CiI)
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Characteristic When crossing BPR! At any crossing?
Males vs. females 2.88** (1.46-5.69) 1.94** (1.25-3.03)
Using distracting devices vs. not 0.47 (0.21-1.03) 0.81 (0.49-1.31)
Crossing to bus stop vs. from side to side 2.60* (1.16-5.81) 1.68% (0.99-2.85)
Crossing from bus stop vs. from side to side 1.10 (0.44-2.72) 2.14** (1.21-3.78)
Direction of crossing 1.04 (0.48-2.24) 0.78 (0.50-1.23)
Presence of other pedestrians vs. alone 0.88 (0.39-1.96) 0.59* (0.36-0.97)
Bus present at bus stop vs. not 1.39 (0.67-2.90) 0.75 (0.48-1.17)
Bus stops' location: on one side vs. both sides of junction 1.19 (0.53-2.65) 1.23 (0.75-2.03)
Hour 1.13 (0.89-1.14) 1.08 (0.93-1.24)
McFadden pseudo R2 0.11 0.06

1N=188, 2N=430. *p<0.05 **p<0.01 &p=0.05

o The combined model showed that at intersections with CL bus routes, the risk of
crossing on red was over 5 times higher compared to the other BPR type. Young
people cross more on red then elderly pedestrians. The presence of other
pedestrians has a mitigating effect on the probabillity of crossing on red.

Discussion

» Non-compliance with traffic lights is a common phenomenon at CL BPR
Intersections, particularly among pedestrians crossing to/ from the bus stop. The
"three-route-effect" appears at over 10% of cases. The impacts of age, gender

and presence of other pedestrians were similar to previous research.
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Rates of pedestrian crossings on red, at junctions with CL bus routes

[ Total 30% (25-33%) ]

*95% Cl

[ Crossing to bus Crossing from bus [ Crossing from side ]

stop 33% (25-41) stop 38% (28-46) to side 23% (16-27)

Crosswalk 1 2 3 4 5 total

15t (vehicle 21% 25% 15% 19%
route) (11-31*) (12-36) (9-21) | (14-23)

2"d (bus route)| 44% 24% 24% | 30%
(30-58) (11-36) (15-33) | (23-36)

3'd (vehicle 28% 42% 21% 28%
route) (13-42) (27-57) (12-30)| (21-35)

Among pedestrians who crossed on red at CL BPR junctions

On 1st crosswalk (N=79) ™ On BPR crosswalk (N=56)
38% 39%

12% 11% 6% 11%
_4 . ]
Did not stop before Did not check traffic Looked at wrong
crossing before crossing direction

Logistic regression: probability of crossing on red on first
crossing at junctions with BPRs

Characteristic Odds Ratio (95% ClI)
Males vs. females 1.42 (0.90-2.24)
Young (below 18) vs. elderly 3.73* (1.07-13.07)
Adults (ages 18-65) vs. elderly 2.29 (0.86-6.11)
Using distracting devices vs. not 0.83 (0.49-1.42)
Direction of crossing 0.91 (0.58-1.43)
Presence of other pedestrians vs. alone 0.39** (0.24-0.63)
Hour 1.21* (1.02-1.44)
Duration of red light 0.99 (0.98-1.00)
Type of BPR: centre-lane vs. curb-side 5.59** (2.66-11.74)
McFadden pseudo R2 0.12

N=707 *p<0.05 **p<0.001

» Centre-lane BPR junctions are associated with a higher safety risk, which is apparently related to their structure. Among solutions to

=

0= Improve safety can be suggested a green-wave for crossing pedestrians and infrastructure changes to arrange two crosswalks

@’TQ Instead of three. Publicity efforts are needed to emphasize the higher risk of red-light crossing for pedestrians at junctions with BPRSs.



	Slide 1: Examination of pedestrian crossing behaviors at urban intersections with bus priority routes

