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£ the Minister of Transport and

o

Lt the recuest
Toad Safety Resecrch (SWOV) put research into pedestrian safety in bullt-up
areas on ils programne,

The project was divided into three parts:

e > s o~

1. Hesearch into the factors alffecting pedestrian safety in built-up areas.

2. fvaluvating existing measures.

3. Indicating criteria for providing various types ol safety systems.
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Prelininary encguiries showed that there was Jittle undnlmth'owong the many

ct
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public works departments and police forces in Holland aboul the way

o oeoeuuilans in built-up areas could be reduced,

kt 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 unsultable for statistical procsssing

either qualitatively or qusntitatively.

. of the terms of reference is very gencral and provides

[ L N3 ot -
Zince the first par

scope » fundamental and applied researc it was decided to put it on the
cope for I mental and applied research, it 5 decided to put it on the

fundavental research programme.
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By arrangement with the Minister, research was then limited for the time
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being to the second part, i.e. evaluating cxisting measures,

ing zebra crossings,

In its investigations regarding the criteria I
SHCV decided to examine whether these investigations could be done in
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msterdem whose accildent statistics are wmove comprehensive and nore ext
than other cities!',
Firstly, however, it had to be ascerteined whether the accident pattern in

Imsterdam was properly representetive of that in other cities,



Ten citice were seleccted from all over the country, After classifying
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and processing
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Jjutch towns,

Jr. E. Asmussen-
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The neature and scope of statistical research

built-up areas requires mechanicel processin

k}

Amsterdam has accldent statistics

mechanically; this does not apply Lo the same
Holland., MHoreover, fmsterdam's accident records contain more compreherisive

and more extensive information than those of the others,

In order to ascertain whether the accident pattern in Amsterdan was
representative of the country as a whole, ten police forces were sent

questiomnaires in 1967, relatd

joN

ing to zebra crossings ar

pedestrian accidents

L

The LOlJO“LMD sunmarises the results of this pilot study, with several
J

conclusions,

HESULTS OF PITCT STUDY

It can be established from the police statistics:

1. that there is a vsry wide distribution in absolute and relative numbers

of zebra crossings and pedestrian accidents.

2. that nothing 1s known as

ty of the recording method

and the reliability of the resulting data.



It follows that there is little purpose in trying to establish by purely

statistical means whether Amsterdsm differs significantly from other cities.

N

Amsterdam cen be used for

It is quite poszsible to

research into pedestrian safety. This is sarkably big
or typical differences in the pattern of accidents being cstablished as

compared witii thet in other cities,

dhat is a pedestrisn crossing?

pedestrian crossing is any place where crossing by pedesirians is controllec
with some regularity (ln days and times). This does not include places which
use only dotted lines etc. to channel road-crossing pecestrians and which

have no legal lmplications.

lor does it include place where, for several (rush) hours, traffic is

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

4

Pedestrian crossings can be sub-divided into a number of types:

Q

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

zebra markings but withoubt any other form of conirol. A zebra crossi

1

Junction with traffic lights (provided with pedestrien Jlights) is not a
zebra crossing within the meaning of Arts, 99 and 100 of the Traffic Hules

end Symbols Hegulations when the lights are overating

G
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These are crossings where there 1s some form of light~control which i

n

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

controlled crossing when the lights ers working

e
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.. Pedestrian bridees g subwavs

\

This category is disregarded for present DarooJéso



or table 1, the first comment is that Hilversum has very few pedestrien

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

and 1 or 2 Junctions have part-time light-control, which is very little for

1

a city with 100,000 inhabitants.
The table furthermore shows that most crossings in Amsterdem are at junctions
(99%) , which corresponds Lo the pattern in the other cities (97%)

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

zebras per 10,000 inhabitants as compared with the (sverage) number in other
! 3 £e}

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

influenced by that The number of controlled crossings
per 10,000 inhebitants in Amsterdam is found to be just as big as the
average for the ot tovmns.

It must also be pointed out that the investigations in Amsterdam coverad
only the area within the Ringspoorbasn (Circular Rail Route). There will

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

outside the area will mostly be zebras.

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

city erea can then be included,

The conscguences ol unfamiliarity with or non-unifoim application of any

criterion for installing a crossing can also bz seen from this table,
“he distribution of the number of crossings per 10,000 inhabitants (5 ~ 18)
and the percentage of zebras (3 72) is so great that any generel opinion

based on these data must be avolded. (In view of the divergent conditions

in Hilversum, the figures for that city have been disregarded).
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Tt is noticeceble in table 2b that the rate of accidenls affecling and/or
,\ ; rlmat g are ad A1y e o R DR - ] ERP] \ g

caused by pedestrians at Junctions in Amsterdam {(63%) is nigher than the

4

zebras either). Hesearch into the particular behaviour of Amsterdam

pedestrians is urgently needed to find out to what extent this affects the
accidenl rate, It is also possible that lhe patitcern has besn influenced by
leaving the suburbs out of account.

d

The rate of accidents affccting and/or caused by pedestrians on zebras at

3
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Juactions in Amsterdem shows the same pattern as that in the other cities

(25.5% and 25%). 1In the case of zebras not et junctions, Amsterdam is very

~ o . EER £ K . 4 TR DY -
favourable (0.5% compared with 6%), which mey be partly due to Amsterdem
having few zebras otherwise than at junctions.

The rate of accldents allecting and/or caused by pedestrians on controlled

crossings is 11.5% Tor Amsterdem compared with 9% for the other cities, though
both Amsterdam and the other cities have 6 controlled crossings per 10,000
inhabitents (table 1), The Amsterdam pattern is practically the same as that

in other cities,

hpart frow at junctions there are practically no accidents affecting and

caused by pedestrians on controlled crossings either in Amsterdam or ot

L. L . - . - . P .-
cities; this is partly explained by the fact that 99% and 97% respectively

of crossings ere abt Junctions {(table 1),

This applies to the same extent for controlled crossings.
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include the number of accidents for which pedestrians were responsible (not
therefore incorporated in tables 2a and 2b), the question srose of the eutent
to which this category of accidents influences the overal vattern.

Tables 3a and Zb were then drawn up, similarly to tables 2a and 2b, but

causing accidents?,
The most striking feature then is that in fmsterdan the accident retio at
junctions conparced with non-junctions is reversed (from 63 - 37 to 47 ~ 53)
and most accidents now occur at 'nohujunctions* as in other cities. Furtherwor

the columm 'mot at junctions - not during control”
in table 2b. Accidents ceaused by pedestrians were
junctions® columns {(in view of tine switch in

jch indicates

is more uniform than

priwmarily in the ®at

ercentages of accidents at

and t junctions), wh nore systematic occurrence ol this type
of accident,
in view of ®his, pedestrian-caused accidents have also been disregarded below,

Table. 4 sub-divides the numper of pedestrian accld

-

L

8¢ as Lo show thelr occurrence on zeb

ents and

‘g

as,

elsevhere. Despite the fact that fmsterdam hes lewer zebras per 10,000
inhabitants (3 as ageinst 77} there are more accidents there on zebras per
100,000 inhabitants (15 to 11). At {irst suggests

zebras arc nolt as sale as those in other cities, a
behaviour ol Amsterdarm pedestriazns is like that of
In other words, as long as nothing is known about

little,

controlled crossings

0

o8
wiinll

if the road-—-cro

ng

pedestrians in other cities

road~crossing behaviour in

I )
. 1In Ansterdam there are

), but more

rer L

00,000



It ae terdam only the area within the dingspoorbu
< TR ool pat A

Wags 1INVeEsSTLEALE .

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

be due Lo the difference in density of wheeled aud pedestrian tralfic.
kmsterdam’'s well~known busy nightlife probably causes higher traffic densitles

1 the evening and at night than in the other touwns.

Table 6 indicates that Austerdam has

pedestrian accidents per 100,000

1 i 1 : . : 4 - . : - A a i n
than the other cities (182 as against 126). In Amsterdam, 77% of
such accidents (142 per 100,000) occur in daytine

(104 per 100,000 inhabitante). This corresponds to the figures in table 5,
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that there ere Tewer of these in Amsterdam than in the other towns (15 agains

N

18}, which can be axplained by

mall number of zebras per 10,000 inhabitante

s}
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(3 against 7). On the obher hand the number of zebra accldents in Amsterdam

ot
<5
o
—
=
o]
ct
Q
joN

after dark (per 100,000 inhabitants) is a little high, which was a
Y v

from the figures in teble 5. Zebra accldents in doytime in Amsterdam. reveal

ing to that in the other towns, as Amsterdam also has
(sl M

COIIJDcul"at‘l rely Tewer zebras.
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regards these ligures, correct interpretation agsin recuires a knowledge

very important.
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1. The cabegory "

subjective; 1t is not applied wilformly in the towns in guestion.
2. It will have to be examined how far the slight differences between

intluenced and explainable by
ffic censities, and by
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zdestrians cross roads,

3. To answer the questlon regarding
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only has differences of degree compared with the other cities in this

country.
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Table 1

9

Pedestrian crossings showing number, number per 10,000 inhabitants
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City Total at junctions (number) not at junctions (number?
accidentd . -
not during during not during during
control control control control
) 7 % 7 ' Z
Number Z zebra Z controlled Z zehra % controlled
Apeldoorn 96 9 12 o L 67 2
Breda 141 ol L 5 17 91
Delft 134 14 7 7 97 9
Den Haag 1254 202 204 20 118 664 39 1 6
Groningen 262 33 27 3 27 141 26
Hilversum 127 37 22 5 50 12 1
Rotterdam 1865 89 702 159 7691 142 L
Zeist 65 8 27 4 26
Total Lo1 1005 30 341 1905| 228 2 12
39k4 1797 2147
Amsterdam 410 471 71 209 673 9 2 3
1848 1161 687
Z, - not on/near zebra
7z - on/near zehra

Table 2a

Numher of accidents affecting énd/or caused by pedestrians, showing location

and whether during control, per city, in 1966 (Sourcef municipal police, and

for Amsterdam: Statistical Office City of Amsterdam).
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City Total at junctions not at junctions
accidents (% of I) (% of 1)
1 not during during not during during
control control control control
A { 4 P 4 A
% Z zebra Z controlled Z zebra Z ﬁontrolled
Apeldoorn 100 9 12,5 2 Lok 70,5 2
Breda 100 17. 3 3.5 12 64,5
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 14,5 10,5 1 10,5 53%:5 10
Hilversunm 100 29 17,5 4 39,5 9 1
Rotterdam 100 5 37,5 8,5 41,5 745
Zeist 100 12,54 41,5 6 LQ
Average 11 25 1 9 48 6 - -
100 ll6 54
Amsterdam 292 25,5 L 11,5 36,5 0,5 - -
100 63 37

7

Z - on/hear zebra

Table 2h

- not on/hear zebra

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)=
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City Total at junctions (number) not at junctions (number)
accident ‘
not during during ~ not during during
control control . control control
- Number Z zebra Z controlled Z zehra Z controlled
Z Z ‘ Z v/
“f
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 Ok 576 17 1 5
Eindhoven 147 14 12 15 103 ' 3
Groningen ‘ 192 26 9 2 14 132 8 1
Hilversum 95 36 L 3 L9 2 1
Ni jmegen 104 7 5 9 82 1
Rotterdam 1076 70 205 © 69 689 40 3
Zeist 49 8 L L 26
Total 360 343 | 23 195 1861 76 6 9
2873 921 1952
Amsterdam ‘ 301 89 | 49 88 608 2 2 2
1141 527 614
7 - not on/near zebra

7 - on/near zebra

Table 3a

Numhber of pedestrian accidents, showing location and whether during control,
per city, in 1966 (Source: municipal police, and for Amsterdam: Statistical

0ffice City of Amsterdam).,
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City Total at junctions not at junctions
accidentd (% of I) (% of 1)
I not during during not during during
control l control control control
% Z zehra Z/ controlled Z zebra 7 | 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
Eindhoven 100 10 9 10 70 1
Groningen ' 100 14 4 1 7 70 4
Hilversum 100 38 4 3 52 2 1
Ni jmegen 100 6 4 9 80 1
Rotterdam 100 7 19 6 64 L
Zeist 100 19 10 9 62
Average 15 7 1 7 68 2 - -
100 30 70
Amsterdam 26 8 5 8 573 - - -
100 L7 53
7 - not 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 police, and for Amsterdam: Statistical O0ffice City of Aﬁsferdam)°
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City Total on zebra on controlled clsewhere
accidents crossing
- OUTEPIN.] B . PN N 5 5
number | per 10 number| per 107 numher | per 10 numher }{ per 10
inhab. inhab., . inhab., inhab.
Apeldoorn L9 LG 2 2 5 5 Lo Lo
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
Groningen 192 127 17 11 17 11° 158 105
Hilversum 95 95 6 6 L 4 85 85
Ni jmegen 104 70 6 4 9 6 89 60
Rotterdam | 1076 153 245 35 72 10 759 108
Zeist ho | 8k i 8 4 8 5k 68
Total 2873 519 2375 2201
verage 108 11 9 88
. ) .
Anmsterdam 1141 191 91 15 141 2L 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 O0ffice of City of Amsterdam).
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City Total Daytime Dusk - After dark
accidents

Number | % Number | % Number | % Number %

10 cities 2873 100 2286 80 95 3 4992 17

Amsterdan 1141 100 85% 76 L3 3 oL 21

Table 5

Numbers and percentages of pedestrian accidents, showing lighting conditions,
in 1966 (Source: municipal police, and for Amsterdam: Statistical Office City

of Amsterdam).

City All accidents iAccidents on zebras
-] daytime after dark total |daytime ?after dark | total
4 0 - w o Ju w4 0 £4 0 £ 0
2 |5 |e =B R =R S I~ R 218 | H
1 o < <
518 1B S B |8 B |= 8 =18 |8
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& & o =5 24 =
10 cities 2086/ 104 492 [ 22 |2278/ 126 2021173 | 116 5 408 | 18
Ansterdam 8531 149 245 { 41 [1098 18% 551 9 34 6 891 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 Amsterdam).




	page 1
	page 2
	page 3
	page 4
	page 5
	page 6
	page 7
	page 8
	page 9
	page 10
	page 11
	page 12
	page 13
	page 14
	page 15
	page 16
	page 17
	DOC20110623154158.pdf
	page 1


