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2003-2006 nawa 78w 720 D710 1200 |02 NIRIRNN '0I9T 7w 0'9011 01MoNN .2.5 N1

U1 (N=76) U2 (N=58) U3 (N=38) U4 (N=211) | A1 (N=56) R1 (N=98) R2 (N=9) R3 (N=25) R4 (N=11) R5 (N=29)
NIIXN DA 22707710 25% 35% 3% 37% 25% 59% 56% 48% 50% 36%
am 75% 65% 97% 63% 75% 41% 44% 52% 50% 64%
a'rq/or ' 28% 34% 42% 39% 27% 63% 56% 44% 55% 76%
or 72% 66% 58% 61% 73% 37% 44% 56% 45% 24%
AINN DI nwaiwn 9% 7% 8% 12% 9% 41% 24% 36% 62%
NN 91% 93% 92% 88% 91% 59% 100% 76% 64% 38%
nTIoN I'N 20% 47% 37% 57% 86% 27% 36% 64% 48%
U0 80% 53% 63% 43% 14% 73% 100% 64% 36% 52%
Ny NINN DN X7 27% 32% 38% 29% 24% 30% 43%
anxn P 100% 73% 100% 68% 62% 71% 100% 76% 70% 57%
Ynd N'¥N |DIX Yaonn/anoimn 25% 58% 32% 67% 82% 85% 67% 74% 86% 75%
70 75% 42% 68% 33% 18% 15% 33% 26% 14% 25%
NMIXN--DX¥N X7 NYINN 12 )70 10% 12% 14% 32% 23%
37102 nY'ao aion NYINA 1D T )70 4% 4% 8%
m waon 7y oY 5% 25% 23%
vdN 7 Tny 5% 12% 18% 10% 17% 15%
NTI90 'R W N 10%
noYT/DIvn 7Y Nt 10% 27% 7% 35% 25% 8%
VIT X72NN 65% 38% 57% 23% 83% 50% 23%
2K ATN DIV 5% 6% 13% 4% 2% 20% 4%
I 95% 94% 87% 96% 100% 98% 100% 100% 80% 96%
wnd 1o o 5% 6% 14% 8% 4% 5% 20% 4%
v 95% 94% 86% 92% 100% 96% 100% 95% 80% 96%
anx o1/ nay naw X7 93% 97% 92% 93% 89% 86% 78% 88% 91% 86%
nav 7% 3% 8% 7% 11% 14% 22% 12% 9% 14%
R 1[0 & (P 10,000 Ty 2% 7% 24%
10,000-49,999 21% 17% 18% 15% 76%
50,000-199,999 45% 33% 39% 39%
200,000+ 34% 48% 42% 39%
n"oI'DIX NXIAR D1y 3% 4% 3% 17% 100% 25% 22% 20% 30% 36%
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U1 (N=76) U2 (N=58) U3 (N=38) U4 (N=211) | A1 (N=56) R1 (N=98) R2 (N=9) R3 (N=25) R4 (N=11) R5 (N=29)
DINXI DTN 97% 96% 97% 83% 75% 78% 80% 70% 64%
Im D'vl 50% 48% 39% 40% 41% 27% 67% 48% 27% 21%
D22 50% 52% 61% 60% 59% 73% 33% 52% 73% 79%
12 0-16 11% 7% 5% 22% 7% 8% 22% 8% 18% 14%
17-64 28% 38% 32% 34% 13% 77% 78% 72% 64% 83%
65+ 62% 55% 63% 44% 1% 15% 20% 18% 3%
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2007 niwa 78w 720 D710 12001 [N NRIXNN

1019T 7w 0'9011 01'"'9XN .2.6 720

u1 u2 u3 u4 A1 R1 R2 R3 R4 R5
MIXN D2 am 1% 86% 88% 57% 54% 50% 33% 100% 60% 30%
227770 21% 13% 34% 46% 50% 67% 20% 70%
NN 7% 14% 9% 20%
a7/ or DIt 57% 29% 38% 46% 62% 29% 33% 100% 100% 40%
N 43% 1% 63% 54% 38% 1% 67% 60%
MINN DI NN K7 MIXKD/MIKN NN K7/Nwaivn NIk 21% 14% 50% 17% 23% 43% 30%
DI7N2 NN :;71::1 nn"p/oir xR 79% 86% 50% 83% 7% 57% 100% 100% 100% 70%
NTIoN DIy nTI9n |'N 29% 57% 25% 46% 7% 60% 100%
NTI9N W 1% 43% 75% 54% 23% 100% 100% 100% 40%
NU¥N NY2 NIIXN DRD nvyn nya X7 14% 20% 31% 14% 100% 40% 10%
NN Nya 100% 86% 100% 80% 69% 86% 100% 60% 90%
Ynd N'xN |9IX YO 7Y YI9NN/AN0IN XINWD n¥n 43% 25% 1% 100% 92% 67% 100% 78%
2220 nxn 57% 100% 75% 29% 8% 33% 22%
n¥YN X7-n''¥n nyIna [1na )7 3%
TN 10%
wdN PNy 20%
wdN 7y Ty 3% 8% 7%
noTA IN DY 7Y A 14% 6% 100%
NN 6% 15% 7% 20%
vIT XY 100% 86% 100% 83% 77% 86% 100% 60% 90%
2N ATN DIVA 7% 13% 7%
I 93% 100% 88% 100% 100% 93% 100% 100% 100% 100%
wnd 1o 1100 11% 3% 10%
(Ul 89% 100% 100% 97% 90% 100% 100% 100% 100% 100%
yiawa or nav 7% 14% 6% 15% 14% 33%
anx o 93% 86% 100% 94% 85% 86% 67% 100% 100% 100%
AW IR 10,000 Ty 4% 31%
10,000-50,000 18% 14% 13% 17% 69%
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u1 U2 u3 u4 A1 R1 R2 R3 R4 R5

50,000-200,000 29% 57% 63% 49%

200,000+ 50% 29% 25% 34%
AroI'IN NXIAY DINKI DTN 86% 100% 100% 83% 86% 100% 100% 60% 40%
Dy 14% 17% 100% 14% 40% 60%
I'm DM 50% 57% 38% 66% 69% 79% 33% 100% 80% 80%
n'wn 50% 43% 63% 34% 31% 21% 67% 20% 20%
712 0-16 23% 85% 40% 10%
17-64 32% 57% 25% 49% 8% 79% 33% 100% 60% 60%
65+ 68% 43% 75% 29% 8% 21% 67% 30%
>"no niNDY 28 7 8 35 13 14 3 1 5 10
TINK 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
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a2 .0 1N (66%-72%) NiIkNn 2N . Yn nwa X7 yaol a1 V10 (41%-44%) njpmnn
1D 2 AT190 ANt X7 (vn dmna 86% L TNt amana 66%-77%) NiIkNN NX
7w vl (1wn mana 81% ,'min'n amana 60%-69%) nvxnin Mpnn 101 7N .avinnn
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701 P72 .AYINN 1D 2 AT7190 ANt X7 (56%) NIXNN NX 2Na .01 1 (69%-71%)
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1ayna X7 720 710 NRIRN '019T ,q0112) 0Wwaoin 77on 40% - N niaa TINK NITAN AN
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N=5734 (100%)
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£ N
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N=2079 (36.3%)

10-49,999
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N
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50-200,000
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N
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nnix yop nnix yop nnix yop nnix yop nnix yop nnix yop nnix yop
(havn) x4)
N=26 N=448 N=346 N=663 N=893 N=1009 N=148 N=122 N=17 N=83 N=33 (havn N=804 N=1070
(0.5%) (7.8%) (6.1%) (11.5%) (15.5%) (17.6%) (2.6%) (2.1%) (0.3%) (1.4%) (0.6%) N=72 (14%) (18.7%)
(1.2%)
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(0.1%) (0.4%) (4.6%) (4.1%) (11.9%) (5.9%) (2%) (0.7%) (0.3%) (0.8%) (0.3%) (10%) (5.1%)

1ayn X7 7ayn X% 1ayn X7 7ayn XY 7ayn X% 7ayn X% 12yn XY 7ayn X7 72yn XY 1ayn XY N9 N9 N N7
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N=37 N=425 N=79 N=425 N=209 N=670 N=31 N=80 0 N=36

(0.6%) (7.4%) (1.4%) (7.4%) (3.6%) (11.7%) (0.5%) (1.4%) (0.6%) N=14 N=72 N=228 N=776
(0.3%) (1.2%) (3.9%) (13.5%)
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.2005-2006 n1wa '

12710 1Y29) [N NIIN'Y T2 NRDIRNN '0I9T 2w n'?011 011"'9NN .2.7 N0

YN Nnix Jayn yop
Nt N7
N7 N7 N7 nany nan'y N7
nT nan'y nanN'y nanNn'y a1 iU N7 N7 N7 nan'y
nanNn'y TN AW TN AW TIN' AW nany T 211yn Q1Iyn nT nanNny nanNy nanNny nanwy T ae

naya | 49999 Ty 50-200 +200 Q11yn A 50-200 200+ nan'y TN AW IR AW IR AW 27Iyn A 211yn

nniy nnix nnix nniy 49999 -10 nnix nnix naya | 49999 1y 50-200 +200 10-49999 200+
qa]ayn q2ayn q]ayn q1yn q2yn Nnix q]ayn q2ayn nayn HU|7 nayn HU|7 qayn UU|7 qayn UU|7 1ayn DU|7 nayn UU|7
DI' N9 a7 57.1% 39.7% 28.4% 36.8% 25.0% 36.8% 28.6% 26.1% 28.6% 26.8% 26.2% 23.4% 28.6%
or 42.9% 60.3% 71.6% 63.2% 75.0% 63.2% 71.4% 73.9% 71.4% 73.2% 73.8% 76.6% 71.4%
) aTIoN I'N 28.6% 37.8% 37.9% 25.6% 18.8% 21.1% 41.5% 43.5% 44.5% 44.8% 38.1% 10.6% 42.5%
amen nTon v 71.4% 62.2% 62.1% 74.4% 81.3% 78.9% 58.5% 56.5% 55.5% 55.2% 61.9% 89.4% 57.5%
aUxNn [9IX yaonn/Anoin 14.6% 15.9% 12.8% 37.5% 26.3% 24.0% 21.7% 13.9% 21.5% 16.7% 4.3% 15.3%
Ay n¥n | 100.0% 83.1% 81.6% 87.2% 56.3% 73.7% 74.0% 73.9% 84.9% 77.3% 83.3% 95.7% 82.3%
axn K% 2.2% 2.5% 6.3% 2.1% 4.3% 1.3% 1.2% 2.4%
m.;n.-; 02w | 100.0% 0.8% 1.2% 25.0% 15.8% 55% | 100.0% 2.1% 6.4% 11.1%
mor;IK DNNI DT 99.2% | 98.8% | 100.0% 75.0% | 842% |  94.5% 97.9% | 100.0% | 100.0% 93.6% | 88.9%
‘7 0-16 57.1% 28.1% 24.3% 25.0% 18.8% 26.3% 15.8% 47.8% 32.4% 28.3% 31.0% 21.3% 19.8%
17-64 28.6% 52.1% 51.8% 50.9% 56.3% 15.8% 59.9% 39.1% 46.6% 46.7% 40.5% 53.2% 57.3%
65+ 14.3% 19.8% 23.9% 24.1% 25.0% 57.9% 24.3% 13.0% 21.0% 25.0% 28.6% 25.5% 22.9%
I'n D'l 42.9% 64.0% 60.1% 58.1% 62.5% 52.6% 60.1% 43.5% 61.8% 64.3% 52.4% 70.2% 61.9%
D122 57.1% 36.0% 39.9% 41.9% 37.5% 47.4% 39.9% 56.5% 38.2% 35.7% 47.6% 29.8% 38.1%
e AURINS | 143% | 134% | 10.1% 8.5% 125% |  211% | 137% | 26.1% | 13.0% | 10.9% 7.1% 17.0% | 12.2%
17 yixs 85.7% 86.9% 89.9% 91.5% 87.5% 78.9% 86.3% 73.9% 87.0% 89.1% 92.9% 83.0% 87.8%
>"no ninoY 7 267 684 117 17 19 576 23 238 339 42 47 294
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Don’t Start.
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Figure 7. Illustration of multiple-threat pedestrian crash.
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Table I. Recommendations for installing marked crosswalks and
other needed pedestnian improvements at uncentrolled locations.™

Vehicle ADT Vehicle ADT Vehicle ADT Vehicle ADT
Roadway Tvpe < 9.000 =>9000 to 12,000 >12.000-15.000 = 15,000
(Number of Travel Lanes Speed Limit**
and Median Type) <30 35 [ a0 [eao] s [ 9o oo 35 40 [eso] 35 ] 40
mi'h | mi/h | mih | mih | mih | mi'h | mih | mih | mih | mih | mih | mi'h

2 Lanes C C P c C P G C N C P N
3 Lanes C C P C P P P P N P N N
Multi-Lane (4 or More Lanss) C C P C P N P P N N N
With Raised Median***
Multi-Lane (4 or More Lanes) C P N P P N N N N N N
Without Raised Median

* These guidelines include intersection and midblock locations with no traffic signals or stop signs on the approack to the crossing. They do aot apply to
school crossings. A rwo-way center furn lane 15 not considered a median, Crosswalks should not be installed at locations that could presenr an increased
safety risk to pedesmians, such as where there is poor sight distance, complex or confusing designs, a substantial vohuue of beavy tucks, or other dangers,
withous first providing adequate desizn feanures andior maffic control devices. Adding crosswalks alops will not make crossings safer, nor will they
pecessartly result i more velocles stopping for pedesmians. Whether or not marked crosswalks are mstalled, 1t 15 imporser 1o consider other pedestrian
facility enhancements (2.2, raised median waffic signal roadway carrowing, echanced overbead ighting traffic-calming measurss, curb extensions), as

needed. to improve the safery of the crossinz. These are general recommendationy; good engineering judgment should be uied in individual cases for
deciding where to install crosswallks.

** Where the speed limit exceeds 40 mi'h (64.4 km/h) marked crosswalks alone should pot be used at unsignalized locations
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PEDESTRIANS
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WAIT

| Don't Start.

Fvish crossisg T staned.

Don’t Cross.

Know what the pecestrian tratfic
signals mean, and walk safely.

It could save your life...
| or change it forever.
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Abstract:

Over 30% of the Israeli road accident fatalities are pedestrians. The problem of pedestrian injury is
well familiar in many countries, while a large amount of knowledge and information has been
accumulated in the professional literature regarding the efficiency of various infrastructure solutions
for treating the problem. Thus, a comprehensive study was conducted which included:

a. A detailed characteristic and analysis of pedestrian accidents in Israel, including international
comparisons and creating a typology of pedestrian accident patterns;

b. Collecting and examination of infrastructure solutions for improving pedestrian safety, based on
the international and Israeli experiences. Besides, a survey of Israeli experts was conducted
regarding the solutions' efficiency.

c. Diagnosing of infrastructure problems at pedestrian accident sites in Israel.
d. Identifying of infrastructure solutions that might improve pedestrian safety in Israel.

Based on the literature review, a comprehensive classification was built with summaries on the
efficiency of infrastructure solutions for improving pedestrian safety, which included about 80
measures subdivided into 7 groups: (1) measures for road sections; (2) measures for pedestrian
midblock crossings; (3) traffic calming measures for collector roads; (4) measures for junctions; (5)
traffic calming measures for streets; (6) measures for traffic signals; (7) other measures — education;
enforcement, publicity, vehicle technologies. The Israeli experts' review pointed out the most
efficient solutions, according to the experts, while overall a relatively high agreement was observed
between the literature findings and the expert judgments.

To diagnose the infrastructure characteristics and deficiencies related to pedestrian accident
occurrences, a field survey of accident sites was conducted. The survey comprised 95 sites, in Jewish
and mixed-populated towns, which were chosen among the towns with relatively high pedestrian
injury indices as well as from the national list of junctions and street segments with high accident
concentration. The findings showed that pedestrian safety problem is mainly associated with high-
volume multiple-lane streets which are located in city centers. In a quarter of the accident sites
examined, deficiencies in the infrastructure arrangements were recognized.

A cross-checking between the safety problems identified at pedestrian accident sites and appropriate
infrastructure solutions was performed. The findings were summarized according to the traffic
arrangement types, which are: unsignalized crosswalks on multiple-lane roads, unsignalized
crosswalks on two-way two-lane roads, signalized junctions, crosswalks at roundabouts, and street
sections without crosswalks.

The research findings show that, on the one hand, pedestrian safety can be improved by increasing
the use of known infrastructure solutions, and conversely, a need in examination of advanced
infrastructure solutions which are accepted in other countries, is indicated. However, in order to
generate a significant change in the state of pedestrian injury in urban areas, a different approach is
required, i.e. a transfer from spot treatment to a systemic treatment of the problem. A systemic




inquiry and transformation of the urban road network is required, in order to diminish the areas of
vehicle-pedestrian contacts and/or to significantly reduce the vehicle speeds in pedestrian presence
and activity areas.

The infrastructure solutions which are recommended for examination by controlled field
experiments in Israeli conditions are: raised crosswalks on high-volume collector streets; adding
refuge islands to two-way street crosswalks; advanced lighting, animated eyes' display, and zigzag
marking near crosswalks — for midblock crossings; advanced stop line near midblock crossing on a
dual-carriageway road; special pedestrian crosswalk signals such as Pelican/Puffin; adding flashing
red lights to pedestrian signals, pedestrian countdown signals, pedestrian detectors - at signalized
crosswalks; exclusive pedestrian phase, and earlier release of pedestrian signal in shared pedestrian
and right-turning vehicle green — at junctions.
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