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PREFACE

At the request of the hinister of Transport and Waternays, the Institute for

Road Safety Research (Sway) put research into pedestrian safety in built-up

areas on its programme.

The project was divided into three parts:

1. Research into the factors affecting pedcstrian safety in built-up areas,

2 kualL, n cash ng 1iea es

3 indicarng cjitcre for providing vrous types of sdfety systens

Preliminary enquiries showed that there was little unanimity among the many

public works departments ann police forces in Holland about the way the

danger to pedestrians in buift-up areas could be reduced,

At the same time, however, there proved to be a great need for more and

better information so that measures could be taken with some chance of

lasting success,

Accident records per city, however, were unsuitable for statistical processing

either qualitaLively or quantitatively.

Since the first part of idie terms of rexerence is very general and provines

scope for fundamental and applied research, it was decided to put it on the

fundaeental research programme.

By arrangement with the Ninister, research was then limited for the time

being to the second part, i.e. evaluating existing measures,

In iLs in\esuigations Tcnam'lng 'c e erircia for iflEtJ in zebia cosnogs,

L1e SeC decicu Lo e ine wernc W ese 3rcstgrteon coula o cone in

nsrcrc w ose accident eL Lcs ae : ore coiucneaseve and uoe cerevc

than obhec ciiest

Fiitly, nonever, eb hLc. to oc eecerancd cter L'e accdcn pattern en

b: t cn wc uroc J rere enbaie o eat n ocher c Lie



Ten cities were selected ircm all over the country. After classiIying

and processing these compararive statistics, the hvTOt concludec that

research in Amsterdan could furnish results that night be apJicthle to

other Dutch touns

Ir E Asmussen



IPTRODUGTION

The nature and scope of statisbical research into pedestrian safety in

uuilb-up rec r quic" nchaii±ceL pi 1n o Lna coJlecacd Odla

The city of Amsterdari has accident sta:bistics which can be directly procesced

mechanically; this does not apply to the same extent to other cities in

Holland. lioreover, Ansterdani' e accident records contain more comprehensive

and more extensive information than those o the others,

In order to ascertain whether the accident pattern in Amsterdam was

representative of the country as a whole, ten police forces were sent

questionnaires in 196'), relating to zebra crossings and pedestrian accidents,

I e oJ o iing CUt 'late ee Ite i ceulte of tri nilot stu y, with se oral

conclusions,

RuSULTS OF PIT CT ST

it can be estaolisheci from the police sraristics

I trib bhere 5 r ,r wide aiurjbtiLion in oso1ute ann relat cc nu ocro

of zoo a cr 'sengs mcd pcoc,s( ican accidents

2 iat en ose ces Jie no herc envoinc ce eJI m

3, that nothing is known as regards the validity of the recording method

and the reliability of the resulting data,
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:r:-t follows that there is little purNose in trying to establish by purely

statistical moans whether Anistcrcthm differs significantly from other citaes

It is quite possible to ascertain whether Amsterdam can he used for statistics

research into pedestrian safety. This is conditional amon no remarkably big

or typical differences in the pattern of accidents being established as

compared with that in other cit:Les0

What is a node st ri an c ro sins?

A pedestrian crossing is any place where crossing by pedestrians is controlled

with some regularity in days and times), This does not include places which

use only dotted lines etc. to channel road-crossing pedestrians and which

have no legal implications.

Nor does :Lt include place where, for several (rush) hours, traffic is

controlled solely by means of transportable lights or by a police officer.

Pedestrian crossing's can he sub-divided into a number of tyes

1

The definition is the same as the legal meaning. These are crossings with

zebra markings but without any other foro of control. A zebra crossing at

a junction with traffic lights (provided with pedestrian lights) is not a

zebra crossing within the meaning of Arts, 99 and 100 of the Traffic Rules

and Symho:Ls Regulations when the lights are operating.

2, Controled cross:Lnas

These are crossings where there is some form of light-control which is

operating as such, A crossing with part-time light-control is only a

controlled crossing when the lights are worting,

, Fedentrian bridges erih subways

This category is disregarded for present purposes, ,



Pedestriencrossijjs

For table 1, the first comment is that Hilversum has vorr few pedestrian

crossings (22) This means that only 5 or 6 junctions have zebra markings

and 1 or 2 junctions have part-tir1e light-control, which is very Little for

a city with 100,000 inhabitants,

The table furthermore shows that most crossings in Amsterdam are at junctions

(99%), which corresponds to the pattern in the other cities (97%).

As regards the type of crossing, Amsterdam has a relatively small number of

zebras per 10,000 inhabitants as compared with the (average) number in other

cities. It must be remembered. that this (average) number (7) is largely

influenced by that in Rotterdam (13), The number of conbrolled. crossings

per 10,000 inhabitants in Amsterdam is found to be just as big as the

average for the other towns,

It must also be pointed out thm the investigations in Amsterdam covered

only the area within the Ringspoorbaan (Circular Rail Route) There will

obviously be more controlled crossings in this area than outside. On the

other hand, crossings outside the area will mostly be zebras.

For investigations in Amsterdam this is not a drawback, because the entire

city area can then be included.

The consequences of unfamiliarity with or non-uniform application of any

criterion for installing a crossing can also be seen from this thble,

the distribution of the number of crossings per 10,000 inhabitants (5 - 18)

and the percentage of zebras (3.5 - 72) is so great that any general opinion

based on these data nmst be avoided. (In view of the divergent conditions

in Hilversum, the figures for that city have been disregarded)
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Accidents

It is noticeable in table 2b that the rae of accidents affecting ar4/or

caused by pedestrians at junctions in Austerdan (63) is higher than the

average in the other toms (45/) This pattern results especially from the

higher accident rate in Amsterdam on non-controlled juntions (not having

zebras either), Research into the rarticular behaviour of Iunsterdaw

pedestrians is urgently needed to find out to what entent t his affects the

accident rate. It is also possible that the pattern has been influenced by

leaving the suburbs out of account.

The re:be of accidents affecting and/or caused by pedestrians on zebras at

junctions in tmsterdeii shows the sane pattern as that in the other cities

(25 5/ era 2/ an toe cesL of zeores not eL juncL_on AiAueicin L very

favourable (0,57 compared with 6%), which may be partly due to Amsterdam

having few zebras otherwise than at junctions

The rate of accidents

crossings is 11.5: for

both Amsterdam and the

inhehitants (table i),

in other cities,

ffecting and/or caused by pedestrians on controlled

Amsterdam compared with 9% for the other cities, thougi

other cities have 6 controlled crossings per 10,000

The Amsterdam pattern is practically the same as that

Ruart tram at junctions there are oractically no accidents affecting and

causect og peu.escrians on conirollen cross:Lngs eather :cn amsterdam or other

cities; this is partly explained by the fact that 99% and 97% respectively

of crossinn,s are at junctions (table 1),

This applies to the sane extent for controlled crossings.
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Ls it was found that accident stdiidiics in hindhoven and hijucgcn die not

include the number of accidents for uhich pedestrians were rc-sponsible (not

therefore incorporated in tables 2a and 2b) , the question arose o± the extent

to which tds category of accidents influences the ovoral pattern.

Tables 3a and fb were then drawn an, similarly to tables 2a and 2b, bt

disregarding "pcdes brianc causing accid cuts",

The most striking feature then is that in Peasterdom the accident ratio at

junctions compared nmth non-junctions is reversed (from 63 - 37 to 47 - 53)

arid icost accidents non occur at mnonjunctions? as in other cities, Furtherwor

the column "not at junctions - not during con brol" is more uniform than

in table 2b, Accidents caused by pedestrians wore primarily in the eat

junctions" columns (in view of the snitch in the percentages of accidents at

and not at junctions), which indicates more systeaa c occurrence of this type

of accident.

In vien of this, pedestrian-caused accidents have also been disregarded below,

Table 4 sub-divides the number ci' pedestrian accidents and those per 100,000

inhabitants so as to show their occurrence on zebras, controlled crossinos and

elsewhere. Despite the fact that Austerdam has fewer zebras per 10,000

inhabitants (3 as against 7) there are more accidents there on zebras per

100,000 inhabitants (15 to 11), At first sight this suggests that Arasterderi's

zebras arc not as safe as those in other cities, at least if the road-crossing

behaviour of Jensterdnn pedestrians is like that of pedestrians in other cities

In other words, as long as nothing is known about road-crossing behaviour in

aLl the cities, those figures mean little.

Ti-ic sane pat-bern is found for control3ed crossings. In Assterdsm there are

cc many. conbrolled crossings per 10,000 inhabitants (.5 to 5) , but more

pedestrion eccacLours on controlled crossings happen there per 100,000

inhabitants than in the other cities (24 to 9)



B

It is again nointed out that in Ameto edam only the area within the Lngspoorbm

was investigated.

Tables 5 and 6 go into the influence of lighting conditions The ton cities

were combined for this ourpose,

Table 5 snOvT:Lnuuhc accident rate distrihdiion according to lighting condition

a slight difference for Amsterdam as regards day and night. This may

be due to tiie difference in density of wheeled and pedestrian traffic.

Amsterdam's well-known busy nightlife probably causes higher traffic densities

in the evening and at night than in the other toens.

Table 6 indicates that Amsterdam has more pedestrian accidents per 100,000

inhabitants than the other cities (183 as against 126). In Amsterdam, 77 of

such accidents (142 per 100,000) occur in daybine; in the other towns 32

(104 per 100,000 inhabitants). This corresponds to the figures in tab:Le 5.

As regards zebra-crossing accidents per 100,000 inhabitants it can be seen

that there are fewer of these in Amsterdam than in the other towns (15 againsf

18), which can be exlained by a small number of zebras per 10,000 inhabitant

(3 against 7) , On the other hand the number of zebra accidents in Amsterdam

after dark (per 100,000 inhabitants) is a little high, which was also noted

from the Ilgures in table 5, Zebra acc:Ldenus in daytime an Amsseraam reveal

a pattern correcponomng to that in the other towns, as Amsterdam also has

comparatively fewer zebras.

As regards these figures, correct interpretation again requires a knowledge

of the extent to which wheeled and peaestraan traffic densities in Amsterdam

and the other cities correspond. In other words, the exposure factor is

vemy important.
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SOLE CONCLUhIOPS

Provis:Lonal and cautious conclus:Lons for Amsterdma and ten oLhcr toms:

1, The category "pedestrians causing accidents" appears to be very

subjective; it is not applied uniformly in the tome in queetion

2. It will have to be examined how far the slight differences between

Amsterdam ann the other toms are influenced and explainable by

differences in wheeled and pedestrian traffic densities, and by

differences in the average number of times pedestrians cross roads0

3. To answer the question regarding the representiveness of Amsterdam

for extensive statistical research it can be stated that Amsterdam

only has differences of degree cosipared with the other cities in this

country.
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- not on/near zebra

Z - on/near zebra

Table 2a

Number of accidents affecting and/or caused by pedesfrians, showing location

and whethei duiing contiol, per city, n 1966 (Source municipal police, and

for Juusteidam Statistical Office City of Ainsteidam)
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City
accident s (% of i) of i)

I no during during no during during
control control control control

(zebra controlled zebra controlled

Apeldoorn 100 9 12,5 2 70,5 2

Breda 100 17 3 3,5 12 6'i,5

Delft 100 10,5 5 5 72,5 7

Den Haag 100 16,5 16,5 1,5 9,5 52,5 3 0,5

Groningen 100 lli,5 10,5 1 10,5 53,5 10

Hilversum 100 29 17,5 k 39,5 9 1

Rotterdam 100 5 37,5 8,5 '1,5 7,5

Zeist 100 12,5 lil,5 6

Average 11 25 1 9 6 - -

100 5'

Amsterdam 22 25,5 k 11,5 36,5 0,5 - -

100 63 37

- not on/near zebra

z - on/near zebra

Table 2b

Accidents affecting and/or caused by pedestrians as a percentage of total

number of accidents affecting and/or caused. by pedestrians, showing location

and whether during control, per city,.in 1966 (Source: municipal police, and

for Amsterdam: Statistical Office City of Amsterdam)0
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Cy iunCtions(numr)
accident----

not during during not during during
Coil t r ol Cilt r 01 Control Con t r 01

Number % zebra % controlled % zebra Controlled
- - *

Apeldoorn 49 5 2 2 2

-

37 1

Breda 119 19 1 3 8 88

Delft 110 10 6 7 79 8

Den Haag 939 165 95 16 64 576 17 1 5

Eincthoven 147 14 12 15 103 3

G-roningen 192 26 9 2 14 132 8 1

lilversum 95 36 4 3 49 2 1

ijmegen 104 7 5 9 82 1

lotterdam 1076 70 205 69 689 40 3

Zeist 42 8 4 4 26

Total 360 343 23 195 1861 76 6 9

2873 921 1952

Amsterdam 301 89 1 49j 88 608 I 2 I 2 I 2

1141 527 614

- not on/near zebra

Z - on/near zebra

Table 3a

Number of pedestrian aCCidents, showing location and whether during Control

per city, in 1966 (Source: municipal poliCe, and for Amsterdam: Statistical

Office City of Amsterdam)0 -
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Citr Total I at junctions not at junctions
accident. (% of i) (% of i)

I
not during during not during during
control control control control

% zehra / controlled zebra % controlled
z z z z

Apeldoorn 100 10 5 5 5 75

Breda 100 16 3 7 74

Delft 100 9 6 6 72 7

Den Haag 100 18 10 2 7 61 2

Eind]ioven 100 10 9 10 70

Groningen 100 1. 4 1 7 70 4

Hilversum 100 38 4 3 52 2

Nijmegen 100 6 4 9 80 1

Rotterdam 100 7 19 6 64 4

Zeist 100 19 10 9 62

Average 15 7 1 7 68 2

Amsterdam

100 30 70

26 8 15 8 53 -

100 47 53

- nt on/near zebra

Z - on/near zebra

Table 3b

Pedestrian accidents as a percentage of total number of pedestrian accidents,

showing location and whether during control, per city, in 1966 (Source:

municipal poUce, and for Amsterdam: Statistical Office City-of Amsterdam).
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Oiy Total on zebra n controlled elsewhere
accidents crossing

number
-

per 10 number per 10 number per 10 number per iü
inhab, inhal inhab, inhab

Apeldoorn 49 49 2 2 5 5 42 42

Breda 119 119 1 1 11 11 107 107

Delft 110 138 14 18 7 9 89 111

Den Haag 939 157 112 19 86 14 741 124

Eindhoven 147 82 12 7 18 10 117 65

G-roningen 192 127 17 11 17 11 158 105

ilhlversum 95 95 6 6 4 4 85 85

Nijrnegen 104 70 6 4 9 6 89 60

Rotterdam 1076 153 245 35 72 10 759 108

Zeist 42 84 4 8 4 8 34 68

Total 2873 419 233 2221

Average 108 11 9 88

Amsterdam 11141 191 91 15 141 24 909 152

Table 4

Pedestrian accidents in number and per 100,000 inhabitants according to type

of crossing or elsewhere, per city, in 1966 (Source: municipal police, and

for Amsterdam: Statistical Office of City of Amsterdam)
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City Total Daytime Dusk After clark
accidents

Number Number % Number Number

10 cities 2873 100 2286 80 95 3 492 17

Amsterdam 1141 100 853 76 43 3 245 21

Table 5

Numbers and percentages of pedestrian accidents, shouing lighting conditions,

in 1966 (Source: municipal police, and for Amsterdam: Statistical Office City

of Amsterdam),

City All accidents

ti f i. total

U) Cl) U)
a) - a) -P c -P

-P -P
8
:-j -P

i H i

(5 cr3 cr3

Th If

a) l))

ccidents on zebras

aytiine after dark total

U)
-P a)

U)
-) a)

U)
-P

cr3 8 cr3
-p

8
-P

(5 (5 (5

'H

C

ci) ) ci)

10 cities 2286 104. 492 22 2278 12 292 13 116 5 408 18

Amsterdam 853 142 245 41 1098 18 55 9 34 6 89 15

Table 6

Pedestrian accidents in number and per 100,000 inhabitants and those for one

type of crossing (zebra), showing lighting conditions, in 1966 (Source:

municipal police, and for Amsterdam: Statistical Office City of Aiisterdam)
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