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1. Summary

The activities in the measure 5.8 ZAG - Security improvement in public transport, that are
part of WP 5 - Safe and secure mobility, were planned to contribute to safer, more secure
and thus increased use of public transportation in Zagreb.

By introducing new low-floor trams and buses, accessibility of public transport increased and
transportation by bus was made more sound and attractive to the general public. Thanks to
activities within this measure, the security standard for passengers, vehicles and staff
through the use of CCTV in vehicles has improved, too.

A survey done by ODRAZ with more than 400 citizens has shown that the new technology
improvements, e.g. the displays in the vehicles, were also praised. This is due to reduction of
vandalism, damages and graffiti in the vehicles, but also of assaults on drivers.

The new tram in the centre of Zagreb
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2. Introduction

2.1. City of Zagreb

Zagreb is the capital city of Croatia, with nearly 793,000 (2011) people living within the city
boundaries, while the metropolitan area has more than 1 million inhabitants.

The city's historic street grid was largely defined in 19" century, which today causes traffic
problems, as the centre houses main administrative, cultural, commercial and social institu-
tions. The grid could hardly support traffic until 1990, but with the number of vehicles almost
doubled since, the situation becomes dramatic, so there was urgent need to act.

Modal split in Zagreb, according ZET data, is slightly in favour of individual transport (52-
55%). Public transport is organized through bus, tram and rail services. The split is visible in
the graph bellow:

2.2. About ZET

Zagreb Municipal Transit System or ZET (Zagrebacki elektri€ni tramvaj) is a branch of the
Zagreb Holding, specialized for passenger transportation in the city of Zagreb and one part of
the Zagreb County. It is exclusively owned by the City of Zagreb and it is mainly financed
through the City budget. ZET provides transport to citizens through bus, tram and funicular
services, but also provides special transportation to people with disabilities.

It was founded in 1891 as Horse Tram Association, which turned into Zagreb Tram in 1892.
Zagreb Electric Tram — ZET was established in 1909. Since July 2006 ZET is a branch of the
Zagreb Holding.

ZET, aside from its primary function, passenger transportation, in more than one century of
its existence, greatly influenced the development of Zagreb, and this influence continues to
grow by covering important daily transport routes in Zagreb and suburban areas with its ex-
tensive tram and bus system. ZET follows the city development and connects many newly
built districts, and together with the City District Councils adapts the routes and stations to
address the needs of citizens.

In last several years ZET has started new projects for upgrading public transit system. Before
CIVITAS ELAN 70 new, modern, low-floor trams were purchased. CIVITAS ELAN has con-
tributed to delivery of the second series which includes additional 70 low-floor trams.

ZET also acquired 214 low-floor buses. Following the environmental standards, ZET started
to use biodiesel in public transportation vehicles and compressed natural gas (CNG).

The radio connection system is modernized and traffic monitoring and control are also com-
puterized by introducing vehicle location system. Setting up the infrastructure for 147 dis-
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plays on tram and bus stops, on which passengers should be able to receive real-time arrival
information, is in progress.

Since July 2007 service users can buy a ticket by using mobile services and sending an
SMS. The activities of introducing digital and automatic public transport charge, so called
smart cards, were implemented as a part of CIVITAS-ELAN activities.

With the realization of all planned activities, ZET and the City of Zagreb, when it comes to
quality of public transportation service, will meet European standards.

2.2.1. Tram service

Field servicing of public transport (tram, bus) in city of Zagreb is an extremely large area. On
the area larger than 640 km2 is located more than 2000 stops of public transport, of which
257 tram stops is in a narrower field of city.

Tram service is the basic type of public transport in Zagreb. Regular tram transport includes
116.843 meter long tracks, 193 lead (motor) cars and 41 trailers. 15 day lines run during the
day on 148 km long tracks and four night lines on 57km long tracks. The city has 257 tram
stops. 178.000.000 passengers are transported in Zagreb by trams per year. (Data for 2010).

MREZA DNEVNIH TRAMVAJSKIH LINJA
U 2010 GODINI E

TRAM TODAY

c e R o TRAM VEHICLES
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2.2.2. Bus service

ZET’s bus transport is used in Zagreb, towns of Velika Gorica and ZapreSi¢ and villages Bis-
tra, Luka, Klin¢a Sela and Jakovlje. ZET runs 132 day lines and 4 night lines. There are 2103
bus stations, 1614 of which are in Zagreb. On working days 284 buses are used on regular
bus routes, Saturdays 185, and on Sundays and holidays 123 buses. Every year ZET’s bus-
es transport about 81,687.000 passengers (data for 2010).
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2.3. Situation before CIVITAS related to security

Vehicles in public transport (trams, buses, trains) are occasionally subject to vandalism by
passengers. Public transportation vehicles are also victims of football rowdies at times of
important football games. Also drivers are sometimes victims of assault. These incidents cu-
mulate at night times: All this contributed to a lower usage of public transport by night, partic-
ularly by women.

3. Measure 5.8-ZAG — Security improvement in public
transport

This measure is part of WP5 Safe and secure mobility. The activities in this measure have
contributed to safer, secure and increased use of public transport in Zagreb.

Objectives of this measure were as follows:
» Identify black spots concerning safety & security in public transport
» Improve safety conditions in public transportation
» Improve image and patronage of public transport

The most important activity of CIVITAS-ELAN to achieve this is through the introduction of
CCTV into PT vehicles:

* More than 200 vehicles (trams and buses) were equipped with CCTV (5.8-M2)

» Training of drivers on how to increase the safety of passengers in vehicles were held
since April 2008 (5.8-M4, M5)

* New buses and trams were promoted at different occasions, through events with citi-
zens (at the info point, presentation of project at various events, etc.) and media.

3.1. Security in public transport

E ZAGREBACKI HOLDING d.o.0.

PODRUZNICA ZAGREBACKI ELEKTRICNI TRAMVAJ

SIGURNOST
U PROMETU

2010.

(lzvjesce)

Zagreb, sijecanj 2011. godine

Secuirity in traffic, ZET report 2010.
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An increase in the number of registered vehicles and the expansion of the municipal
transport network continuously change the security level of public transport and require con-
stant and involved monitoring of the current traffic situation. In the city of Zagreb 434 driving
units participate in the traffic every day and pass 98.487 km on average. Therefore, every
disturbance of traffic security is, expectedly, automatically dispersed among all traffic partici-
pants.

The aim of ZET’s report “Security in traffic 2010” was to provide a statistical analysis and an
overview of traffic accidents in order to determine the degree of danger or risks concerning
all traffic factors (people, vehicles, roads) and implement the necessary preventive measures
accordingly, along with performing fast and prompt recoveries of critical sections and sites.
Traffic accidents are processed by: type, time and place of event; their prevalence on specif-
ic tram or bus lines; hours of work and age of drivers along with their driving experience in
ZET.

The database of traffic accidents is based on the analysis of statistical sheets for recording
traffic accidents filled in by competent persons in the field, and afterwards processed by pro-
fessional services in ZET. The statistical monitoring of these manifestations in the course of
a several-years period is a sure indicator of certain regularities that can help recognise the
cause of the occurrence of traffic accidents to a large degree.

The detailed results are included in the Annex of this report.

3.1.1. SUMMARY OF THE REPORT "THE SECURITY IN PT"

In 2010, ZET’s trams and buses (tram motor cars and buses) realized a total of 42.743.428
kilometres. There were 434 vehicles participating in traffic on average every day.

In the course of the observed period in 2010 there were 729 traffic accidents which repre-
sents a decrease of 12,08 % when compared to the year 2009 (837).

On 100.000 realized kilometres there were 1.53 traffic accidents, which is 13,56 % less that
in 2009.

In 2010 a total of 182 persons were injured in traffic accidents, which is 25,41 % less when
compared to 2009, when 244 persons were injured.

The number of traffic accidents over 10 years
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3.1.1.1.

The number of traffic accidents in the period between 2001 and 2010 in which trams partici-

pated:

TRAFFIC ACCIDENTS IN TRAM TRAFFIC
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In 2010, there were 216 traffic accidents, which represent a decrease of 15.95 % when com-

pared to the year before, when there were 257 accidents.

On a daily basis, 36.175 km were realized on average, and 0,6 traffic accidents occurred.

In 2010 there were 0,27 accidents per driver on average.

The number of traffic accidents on 100.000 realized kilometres fell from 1.93 to 1.63 occur-

rences.

3.1.1.2.

TRAFFIC ACCIDENTS IN BUS TRAFFIC

An overview of traffic accidents in bus traffic in the period between 2001 and 2010:
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In 2010, there were 439 traffic accidents, which represents a decrease of 10.04 % when

compared to the last year, when there were 488 accidents.

On a daily basis, 80 931 km were realized on average, and 1.2 traffic accidents occurred.

In 2010 there were 0.37 accidents per driver on average.

The number of traffic accidents on 100.000 realized kilometres fell from 1.70 to 1.49 occur-

rences.

3.1.1.3.

VANDALISM

Attacks on drivers are shown in the table below for the period between 2006-2010:

Year 2006 2007 2008 2009 2010
Tram 0 3 1 2 3
Bus 16 11 6 4 5
Total 16 14 7 6 8
18
16
14
12
10 OTram
B Bus
8 OTotal
6 |
4 =
2 |
0 T
2006 2007 2008 2009 2010
Vehicle damage is shown in the table below for the period between 2006-2010:
Year 2006 2007 2008 2009 2010
Tram 3 32 11 3 7
Bus 46 52 48 49 57
Total 49 84 59 52 64
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Damage in the vehicles

Damage on display

3.1.2. Cameras-CCTV

Video Surveillance System, commonly known as CCTV, as a security tool in public transport
is introduced in PT vehicles.

CCTV will always be a central tool for public transport security, but it does not in itself consti-
tute a secure system: it is a tool which is there to help staff improve the security of public
transport, which in turn makes public transport more attractive to passengers.

Cameras in vehicles

CiViTAS ‘ ELAN ‘ Rl i 12



A competitive travel time, convenience and affordability are often the first tangible require-
ments. But this is not all modern public transport users expect, and not enough to encourage
them out of their private cars: a good level of customer service is increasingly important,
covering elements such as cleanliness, helpfulness of staff, real time information and so on.
On the top of this, feeling safe and secure is an important expectation.

On the basis of statistical data presented is a picture of stops of public transport (tram and
bus system) to which it is considered necessary to set up surveillance cameras. They have
been selected because of the high frequency of passengers, the incident-occurrence of
events at the stops and incidence-occurrence of traffic accidents at a particular site.

Locations for installing the cameras

The installation of the surveillance system at PT stops is postponed by decision of the Mayor
until 2013:
» due to economic crises in Croatia and the City of Zagreb and the consequent lack of
funding for the Surveillance Centre (transmission and data processing)
* missing legal requirements for installing cameras on specific locations.

CiViTAS ‘ ELAN i e 13



3.1.3. Learning from European projects

AENEAS is a European project in the framework of the Intelligent Energy Europe (IEE) pro-
gramme. Its acronym stands for "Attaining Energy-Efficient Mobility in an Ageing Society."
The project's objective was to become the cornerstone for international reference projects in
the field of urban mobility of older people.

One of the main activities was to exchange good practices among European cities on ener-
gy-efficient mobility in ageing societies.

Thru our participation (ZET and ODRAZ) on Aeneas training we had an opportunity to learn
how to work with older people (how to approach them, how to train them on how to use sus-
tainable transport according to their needs and expectations). Gained knowledge helped that
ZET put more effort in better understanding the needs of older passengers and improving
their services and communication actions. Also, trainings for drivers on safety and security of
seniors in public transport were held in better and more concrete manner.

D Mainr Sitasdon
of Sadrmg

e D (arrae Wb nages
Waaeriingen) Dt e PFT
Ferlituay A

3.2. Training of drivers and maintenance personnel

The education of drivers on how to drive the new tram which is long and heavy, with specific
characteristics of acceleration and deceleration, is a key for safety and comfort of passen-
gers. The goal of the training on how to drive and manage during the drive was to increase
the safety of passengers in the tram, but also to decrease the risk of unexpected situations in
traffic.

CiViTAS ‘ ELAN i e 14



Besides all tram and buses drivers, the maintenance personnel were also trained. All togeth-
er more than 2000 ZET drivers and maintenance personnel were trained since April 2008 till
the end of January 2010.

They were also trained on how to use cameras in the vehicles, in order to obtain secure trav-
el. Also, ODRAZ participated in the training to cover the topic of safety and security for older
passengers (also connected with measure 5.3-ZAG).

CiViTAS ‘ ELAN ‘ B 2 o Roren hon e 15



4. Surveys on passengers' satisfaction

4.1. ZET survey

In order to find out the PT costumers' level of satisfaction, a survey was prepared and con-
ducted by ZET. The questionnaire with seven questions was prepared with basic information
about the respondents and their habits and opinions on PT.

All together 240 respondents filled in the questionnaire, out of which 25 was not filled in cor-
rectly. Therefore, the analysis was made based on 215 correctly questionnaires.

The survey showed that new trams are welcomed by PT users, as 102 of the respondents
think that only new trams should be used; 86 of them think that more new trams should be
introduced to PT, while 22 think that there is enough new trams. The most of the respond-
ents (195) think that decision to buy new trams is good.

The satisfaction of PT users was obtained by answers given on 26 questions: the results
show that respondents are very satisfied with low floor of the new tram, as it allows easier
entering to tram. They are not very satisfied with number of seats. The average satisfaction
with the new tram was very good. The results are grouped in several similar categories, e.g.
based on characteristic of outer design (quality, safety etc.); inside (comfortable, light, air-
condition, space, safety, sitting places etc.). The results show that high grades were given for
improvement of PT since new trams were introduced. On the other hand, the respondents
are not willing to pay more for the ride in the new low-floor trams.

CIVITAS | ELAN | I Ve crorems omon " A"e® 16



Quality of public urban transport
since the introduction of new low-
floor trams

4,08

| am ready to pay a higher ticket
price toride in low floor trams

1,74

Pleasent music should play in the low

floor tram bodd

The opportunity to purchase ticket in
the vehicle should be posible in new
trams

Overall impression of low-floor tram 4,00

2

Low-floor tram interior
[comfort, low-
floor, noise, light, chairs, air
conditioning, space, size)

Outer characteristics of low-floor
tram
(desipn, speed, quality, frequency of
traffic, security)

3,89

General evaluation of low-floor tram 3,96

4.2. EFFECT survey

The survey Status of transport possibilities, perception of PT and users habits in the corridor
- Survey, step 2 was conducted within measure 2.5-ZAG. The survey started in January
2010 and was available to public by 1 March 2010.

The questionnaire was divided into three parts. In the second part, citizens were invited to
evaluate PT in Zagreb by attributing 1-5 points to the listed PT features, separately for tram,
bus and railway. Out of 441 collected questionnaires 430 were correctly fulfilled by the visi-
tors of the CIVITAS-ELAN Info-point and urban railway users at two stations

In their written comments citizens were almost unanimous in judgment that the new low-floor
trams and buses are the major recent PT improvement. New technology improvements, like
displays in the vehicles were also highly praised.
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4.3. Comments of Info-point visitors

ODRAZ analysed the comments made by Info-point visitors in the note-books posted in tram
and prepared comprehensive report on findings, including those related to PT and new
trams; the findings are available from the CIVITAS-ELAN Zagreb website.

4.4. Promotion

A leaflet on CIVITAS ELAN and planned ZET activities was prepared at the beginning of
the project.

CIVITAS ELAN Tram line No.20 run along the project corridor (Sava bridge - Savska
street - Main square) from 20 — 25 April 2009 — promotional activity marking new trams on
the occasion of PMG meeting CIVITAS ELAN signs on and in tram, leaflets on project,
ZET and Cistoéa

» A leaflet “Did you know?” for the CIVITAS day was prepared by ODRAZ in cooperation with
ZET, explaining PT in Zagreb from its beginning until today.

« Each time when a new vehicle was introduced it was done by Zagreb Mayor. Those events
were regularly covered by media, so the public was informed on increasing No. of new trams.

e ZET also made an interesting promotion, by forming a “caterpillar’ of new trams, driving
through Zagreb. This event received widespread interest from the media.

» several articles were published in newspapers and on media websites.
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5. Conclusion

It is evident that the number of traffic accidents in 2010, when compared to 2009, is decreas-
ing in both absolute (12,08%) and relative (13,56%) numbers. If an increase of mileage in
public transport is added to this, it can be stated that a high degree of safety was achieved,
which was, to a large extent, the result of the renovation of the rolling stock, driver trainings,
up-to-date and continuous repairing of critical sites and sections, reconstructions of certain
rail facilities and pavement surfaces, quality and meaningful communication and cooperation
with transport personnel, better coordination of traffic lights, etc.

Within its jurisdiction, as an organizer and coordinator of public transport in Zagreb, ZET will
continue to monitor the occurrence of traffic accidents on certain sites and sections and will
analyse them by types continuously. In case of significant disturbances, ZET will deal with
the problem promptly with the aim of increasing the level of security in public transport.

The measures undertaken within the CIVITAS-ELAN - purchasing new vehicles, trams and
buses, investing in infrastructure and education of staff and users of public transport — had a
significant impact on the safety results in public transport, especially on the reduction of inci-
dents with passengers who use public transport, attacks on drivers and increasing the sense
of safety in public transport vehicles, and therefore greater confidence of passengers in pub-
lic transport, which resulted it a more frequent usage.
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6. Annex - ZET Security Report for 2010

1. ENGISH SUMMARY
In 2010, ZET’s trams and buses (tram motor cars and buses) realized a total of 42.743.428 kilometres.
There were 434 vehicles participating in traffic on average.

In the course of the observed period in 2010 there were 729 traffic accidents which represents a de-
crease of 12,08 % when compared to the year 2009 (837).

On 100.000 realized kilometres there were 1.53 traffic accidents, which is 13,56 % less that in 2009.

In 2010 a total of 182 persons were injured in traffic accidents, which is 25,41 % less when compared
to 2009, when 244 persons were injured.

The number of traffic accidents in the past 10 years
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2. TRAFFIC ACCIDENTS IN TRAM TRAFFIC

Diagram 1. Number of traffic accidents in the period between 2001 and 2010

500 +
Sl
350 A
300 -
250 -
200 A
150 A
100 A
50 A

0 -

439

Broj nesreca

2001. 2002. 2003. 2004. 2005. 2006. 2007. 2008. 2009. 2010.
Godine

Tijekom 2010. godine dogodilo se 216 prometnih nesrec¢a $to je u odnosu na prethodnu godinu, kada
se dogodilo 257 nesreca, smanjenje za 15,95 %.

Dnevno je prosje¢no ostvareno 36 175 km a dogodilo se 0,6 prometnih nesreca.
Tijekom 2010. godine prosje¢no po vozacu dogodilo se 0,27 nesreca.

Broj prometnih nesre¢a na 100.000 ostvarenih kilometara je u smanjenju sa 1,93 na 1,63 dogadaja.
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Table 1. Number of traffic accidents on 100.000 km and number of traffic accidents on an average

number of trams participating in the traffic

|[Broj nesreéa na prosjeéan brc

Broj nesreca

Broj nesreé¢a na 100 000 ki

tramvaja u prometu

[Vrsta nesrece i || #iE || #E || #E |2010|] # || #Hi || #i || ## || #RE || #48# || #4# || #H || #5H [2010
Sudar tramvaja i tramvaja [ 4 6| 4 6][0,02][0,03]/0,05][0,03][0,05][0,02][0,03|[0,04][0,02][ 0,04
Sudar tramvaja i mot.vozild 158| 143|[ 118[ 108|| 103|f 1,19/ 1,13|/0,90](0,81(0,78| 0,98|(0,89| 0,72/ 0,66( 0,65
Sudar tramvaja i bus ZET of o] of o 0/{ 0,00/ 0,00/|0,00( 0,00{/0,00{ 0,00} 0,00]{ 0,00]{ 0,00|| 0,00
Sudar tramvajaimotoc./bi{ 4| 3] 3 6 3][0,03][0,02] 0,02 0,05|0,02f 0,02] 0,02] 0,02] 0,04| 0,02
Ukupno 165| 150[[ 127] 118][ 112][1,24][T,79][0,97][0,89][0,85][ 1,02][0,94][0,77][0,72][ 0,70]
Okrz. tramvaja i tramvaja of 1 1 2 2|[0,00][0,01][0,01][0,02][0,02][0,00][0,01][0,01][0,01][ 0,01
Okrz. tramvaja i bus. ZET-{ Of 1 1 0 1](0,00]{ 0,01}/ 0,01/0,00(/0,01{ 0,00[ 0,01(/0,01]{0,00]f 0,01
Okrz. tramvaja i mot.vozila| 63| 117 65| 80|l 56J{0,47( 0,93/ 0,50](0,60[0,42| 0,39|(0,73| 0,40| 0,49| 0,35
Ukupno 63| 119]] 67| 82]] 59][0,47][0,94][0,51][0,62][0,45][0,39][0,74][0,41][0,50][ 0,37]
Iskliznuée tramvaja 13 8 12 8 7][0,10][0,06][0,09][0,06][0,05][ 0,08][0,05][0,07][0,05]] 0,04
Prevrnuée tramvaja 1 of of o 0j{0,01{ 0,00||0,00{|0,00(0,00] 0,01 0,00[ 0,00]{ 0,00 0,00
Nalet na pje$aka 25| 19 28| 21| 19| 0,19|[0,15[ 0,21 0,16[0,14| 0,16/{0,12[ 0,17 0,13/ 0,12
Pad tramvajskih putnika 27| 39| 41 24 14f0,20(0,31[0,31[0,18][0,41]0,17]0,24| 0,25|/0,15| 0,09
Nesvrstane nesreée 8| 4 1 4 5/ 0,06|0,03//0,01/0,03[0,04{ 0,05|{ 0,03|{0,01]{ 0,02] 0,03
Ukupno 74 70| 82] 57| 485][0,56]0,55][0,63][0,43][0,34][ 0.46][0,44][0,50] 0,35][ 0,28]
Svekupno [ 302] 339] 276 257][ 216][2,27][2,68][2,11][1,93][1,63][1,88][2,12][1,68][1,57] 1,54
OZLIJEDENE OSOBE

LakSe ozljede 97| 85| 110] 108][ 65]/0,73][0,67][0,84][0,81][0,49][0,60][0,37][0,67]0,66] 0,41
TeZe ozljede 19| 1off 24 13 6][0,14[0,08|0,18|[0,10[/0,05| 0,12|[0,04[[0,15]/ 0,08|| 0,04
Smrtni slucaj o 1 of 2 2/0,00][0,07][0,00]0,02[[0,02] 0,00][0,00][0,00][0,01][ 0,01
UKUPNO 116]] 96| 134][ 123][ 73][0,87][0,76][1,03][0,93][0,55|[0,72][0,42][0,82][0,75]] 0,46

Ako se stavi u odnos broj pojedinih vrsta prometnih nesreca s brojem istih iz 2009. godine, dobivaju se

slijedece vrijednosti:

VRSTA PROMETNE NESRECE

Smanjenje (porast) broja
prometnih nesreca

Sudar tramvaja s tramvajem

povecanje sa 4 na 6

Sudar tramvaja s motornim vozilom

smanjenje sa 108 na 103

Okrznuée tramvaja s motornim vozilom

smanjenje sa 80 na 56

Iskliznuce tramvaja

smanjenjesa8na 7

Nalet tramvaja na pjeSaka

smanjenje sa 21 na 19

Pad tramvajskih putnika

smanjenje sa 24 na 14

Stvarno stanje stupnja sigurnosti dobiva se preko relativnih vrijednosti, stavljaju¢i u odnos broj
prometnih nesrec¢a i 100 000 prijedenih kilometara te broja prometnih nesre¢a na prosjetan broj
tramvaja u prometu. |1z podataka prikazanih u tablici 1. dobivaju se vrijednosti na temelju kojih je vid-
liivo da se tijekom 2010. godine dogodilo 1,63 prometnih nesre¢a na 100 000 prijedenih kilometara,
Sto u odnosu na 2009. godinu predstavlja smanjenje za 15,54 %._Takoder se biljezi smanjenje broja
prometnih nesreéa na prosjecan broj tramvaja u prometu za 1,91%.

CiVIiTAS | ELAN | [ DS@ioaniiaeo e

22



2.1. Traffic accidents by type

Table 2. Number of traffic accidents by type and tramway drive in 2009 and 2010

POGON TP TP UKUPNO INDEX
TRESNJEVKA DUBRAVA
GODINA 2009. [ 2010. || 2009. | 2010. || 2009. | 2010.
VRSTE NESRECA
Sudari:
Sudar tramvaja i tramvaja 3 2 1 4 4 6 150,00
Sudar tramvaja i mot.vozila 50 52 58 51 108 103 95,37
Sudar tramvaja i bus ZET - a 0 0 0 0 0 0 -
Sudar tramvaja i motoc. /bic. 4 1 2 2 6 3 50,00
UKUPNO 57 55 61 57 118 112 94,92
Okrznuca:
Okrz.tramvaja i tramvaja 2 1 0 1 2 2 100,00
Okrz.tramvaja i bus. ZET-a 0 0 0 1 0 1 -
Okrz.tramvaja i mot. vozila 52 23 28 33 80 56 70,00
UKUPNO 54 24 28 35 82 59 71,95
Ostale nesrece:
Iskliznuce tramvaja 5 2 3 5 8 7 87,50
Prevrnuce tramvaja 0 0 0 0 0 0 -
Nalet tramvaja na pjeSaka 12 11 9 8 21 19 90,48
Pad tramvajskih putnika 5 5 19 9 24 14 58,33
Nesvrstane nesrece 2 2 2 3 4 5 125,00
UKUPNO 24 20 33 25 57 45 78,95
SVEUKUPNO 135 99 122 117 257 216 84,05
INDEX 73,33 95,90 84,05

2.1.1. Collisions of trams with other vehicles

Broj sudara tramvaja s ostalim sudionicima je u smanjenju sa 118 na 112 dogadaja ili za 5,08%. Broj
sudara tramvaja s tramvajem je u povecéanju s 4 na 6 dogadaja.

2.1.2 Grazes of trams with other vehicles

Ukupan broj okrznuca tramvaja s motornim vozilima je u smanjenju s 82 na 59 dogadaja ili za 28,05%.
2.1.3. Other accidents

Ukupan broj prometnih nesre¢a pod nazivom “ostale nesre¢e” je u smanjenju sa 57 na 45 dogadaja ili
za 21,05 %. Zabiljezen je porast jedino u podgrupi ,nesvrstane nesrece“ u koju se svrstavaju
izvanredni dogadaji u prometu koje ne moZemo svrstati u postojeéu kategorizaciju prometnih nesrec¢a
(sudar i okrznuce sa specijalnim vozilima, oSteéenja tramvaja od strane nepoznatog pocinitelja i ost.) i
to s 4 na 5 dogadaja ili za 25,00 %.

2.2 Spatial analysis of traffic accidents

Tramvajska mreza prostire se na duljini od 116 km, od kojih je 62 km ili 53,45 % pruge odvojeno od
ostalog prometa, 54 km ili 46,55 % pruge nalazi na zajedni¢kom tijelu. Od ukupne duljine tramvajske

mreze 38 km ili 32,75 % odvojeno je trakama rezerviranim za promet JPP (Zute trake).

Na prometnim povrSinama gdje se tramvajski i ostali promet odvijaju na zajedni¢kom tijelu dogodilo se
147 prometne nesrece ili 68,05% dok se na tramvajskim pravcima odvojenim od ostalog prometa
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dogodilo 32 ili 14,81 %, u pjeSackoj zoni 3 ili 1,39 %, a na trakama rezerviranim za promet JPP-a (zute
trake) 34 ili 15,75 %.

Na trakama rezerviranim za promet JPP (Zute trake) dogodilo se: 16 okrznu¢a tramvaja s motornim
vozilom, 9 €eonih sudara, 5 bo¢nih sudara, 2 naleta na pjeSaka i 2 pada putnika.

2.2.1. Traffic accidents by tram routes, squares and intersections
Obzirom na veliku disperziju prometnih nesre¢a u tramvajskom prometu navesti ¢e se samo one

prometne dionice gdje se dogodilo 5 i vise prometnih nesre¢a, odnosno raskrizja i trgova s 3 i viSe
prometnih nesreca.

Prometnice

llica 15 nesreca
Savska 13 nesreca
Maksimirska 12 nesreca
Kneza Mislava 5 nesrec¢a
Draskoviceva 5 nesrec¢a
Divka Budaka 5 nesrec¢a
RaskriZja

Branimirova - Trpimirova 4 nesreca
Vlaska - Vondinina 3 nesrece
llica — Cani¢eva 3 nesreée
Trgovi

Roosveltov trg 3 nesrete

Prometne nesrecée koje su se dogodile na llici, Savskoj i Maksimirskoj, disperzirane su po cijeloj duljini
prometnica, a niti na jednom mjestu nije se dogodilo viSe od 3 prometne nesrece. Veci broj nesre¢a na
tim pravcima se dogodio zbog: velike frekvencije tramvajskog i ostalog prometa, odvijanja prometa na
zajednic¢kom tijelu, neopreznosti vozaCa motornih vozila prilikom uklju€ivanja u promet s parkiraliSnih
mjesta te promjene vozne trake.

NajviSe prometnih nesre¢a, osam, dogodilo se na raskrizju Branimirove i Trpimirove ulice. Sve
nesrece su se dogodile na skoro identi¢an nacin, prilikom neopreznog uklju€ivanja vozaca osobnih
vozila iz Trpimirove u Branimirovu ulicu, pri ¢emu je doSlo do sudara ili okrznuéa s tramvajskim vla-
kom.
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2. 2. 2. Traffic accidents by tram lines on 100 000 realized kilometers

Table 3. Number of traffic accidents by tram lines on 100.000 realized kilometers

Broj nesreca Broj nesreca |Ukupno Ukupno nesreca
LINIJA TP TreSnjevka TP Dubrava na 100 000 km
1 10 0 10 2.88
2 9 0 9 1,01
3 7 0 7 1,93
4 0 21 21 203
9 10 0 10 1,10
6 1 36 37 3,11
7 0 10 10 0,84
8 0 6 6 1,00
9 15 0 15 242
11 13 7 20 1,47
12 14 0 14 1,52
13 0 15 15 1,94
14 0 20 20 1,68
17 20 0 20 1,54
31 0 2 2 2,80
32 0 0 0 0,00
33 0 0 0 0,00
34 0 0 0 0,00
UKUPNO 99 117 216 1,63

U tablici 4 prikazan je broj prometnih nesre¢a po linijama na 100 000 ostvarenih kilometara. NajviSe
nesre¢a se dogodilo u apsolutnom iznosu na linijjama br. 6, 4,11,14 i 17, a u relativnom iznosu na
liniji br. 6 - 3,11 prometnih nesre¢a. Navedene linije prometuju kroz uzi centar grada gdje se tramva-
jski i ostali promet odvijaju na zajednic¢kom tijelu uslijed ¢ega je povecana vjerojatnost dogadanja

prometnih nesreca.
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2.3 Temporal analysis of traffic accidents
2.3.1 Traffic accidents by months of the year

Table 4. Number of taffic accidents by months for 2009 and 2010

GODINA
MJESECI 2009. 2010.

Sijecan;j 23 15
Veljaca 28 22
OZujak 19 22
Travan; 20 20
Svibanj 27 17
Lipanj 18 6

Srpanj 16 18
Kolovoz 12 7

Rujan 17 19
Listopad 26 25
Studeni 21 26
Prosinac 30 19
UKUPNO 257 216
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Diagram 2. An overview of the number of accidents per montby months for 2009 and 2010.
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U tablici 5 i dijagramu 4 prikazan je broj prometnih nesre¢a po mjesecima u godini. Analizom broja
prometnih nesre¢a po mjesecima, proizlazi da se najvise nesreé¢a dogodilo u studenom - 26 ili 12,04

%, a najmanje u lipnju -6ili 2,78 %.

2. 3.2. Traffic accidents by days of the week

Table 5. Number of traffic accidents by days of the week

GOD INA
DAN 2009. 2010.
Ponedjeljak 43 38
Utorak 57 36
Srijeda 41 38
Cetvrtak 45 41
Petak 29 30
Subota 32 23
Nedjelja 10 10
UKUPNO 257 216
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Diagram 3. An overview of the number of traffic accidents by days of the week for 2010
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Broj prometnih nesre¢a po danima u tjednu prikazan je u tablici 5 i dijagramu 3. Tijekom 2010.godine
najvise se nesreca dogadalo Cetvrtkom - 41 ili 19,00 % od ukupnog broja prometnih nesreca.
2.3.3. Traffic accident by hours of the day
Table 6. Number of traffic accidents by hours of the day
GODINA 2009. 2010.
NESRECA U SATU
0-2 4 1
2-4 2 0
4-6 3 5
6-8 21 12
8-10 29 28
10-12 32 32
12-14 44 30
14-16 32 36
16-18 35 20
18-20 27 25
20-22 17 15
22-24 11 12
UKUPNO 257 216
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Diagram 4. An overview of traffic accidents by hours of the day for 2010

Temeljem dobivenih podataka u tablici 7 i dijagramu 3 najviSe prometnih nesre¢a - 36 ili 16,67 %
dogodilo se u periodu izmedu 14.00 - 16.00 sati. Taj podatak je oCekivan jer se radi o vrSnom
prometnom opterecenju kada se na cijelom podrucju grada stvaraju velike prometne guzve i istodobno
je smanjen stupanj prometne sigurnosti te nepostivanje prednosti vozila JPP pri prometovanju po
Zutim trakama.

U doba dnevnog svjetla dogodilo se 158 nesreéa ili 73,15 % dok je u noc¢nom razdoblju bilo 58
nesrece ili 26,85 %.

2. 4. Number of participants hurt in traffic accidents

Table 7. Number of people hurt in traffic accidents

Vrste ozlijedenih LakSe ozli- Teze ozli- [|Smrtno strada-| UKUPNO [INDEKS
jedeni jedeni li
osoba 2009. | 2010. | 2009. | 2010. [[2009. [ 2010. {2009.{2010.
Prometno osoblje 5 4 0 0 0 0 5 4 80,00
Tramvajski putnici 73 35 0 0 0 0 73 || 35 || 47,94
Putnici u drugom 19 [ 14 | 4 | o | o 0 | 23| 14 | 60,87
vozilu
Pjesaci 11 12 9 6 2 2 22 | 20 | 90,90
UKUPNO 108 65 13 6 2 2 123 || 73 || 59,35
INDEX 60,18 46,15 100,00 59,35

Ukupan broj ozlijedenih osoba u tramvajskom prometu je u padu za 40,65% (sa 123 na 73). Temeljem
podataka iz tablice 7 biljezi se smanjenje broja lakSe ozlijedenih osoba za 39,82% (sa 108 na 65) i
teSko ozlijedenih osoba za 53,85 % (sa 13 na 6). Broj smrtno stradalih osoba jednak je u promatranim
periodima.

U 20 nesrecéa doSlo je do naleta tramvaja na pjeSaka i obrnuto; u pet sluajeva pjeSak je neoprezno
naletio na tramvaj; u 12 slu€ajeva tramvaj je okrznuo pjeSaka, a u tri slu€aja tramvaj je naletio na
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pjeSaka. Sve nesrece su se dogodile na razli€itim mjestima tramvajske mreze, a prosje¢no vrijeme
zastoja po jednoj nesredi je bilo 46 minuta.

U tramvaju i na tramvajskom stajaliStu dogodilo se 14 nesre¢a s ozlijedenim putnicima u kojima je
ozlijedeno 35 putnika ili 2,5 po jednoj nesreéi. U osam nesreéa do pada putnika je doSlo uslijed naglog
koCenja tramvaja i nepridrzavanja putnika za rukohvat, u 3 slu¢aja uzrok je bio aktiviranje ko€nice za
opasnost od strane nepoznatih osoba, u 3 slu€aja putnici su pali pri ulasku - izlasku iz tramvaja.

Uslijed naleta tramvaja na tramvaj, 24.09.2010. na raskriZju ul. Grada Gospi¢a i M. Caviéa ozlijedeno

je 7 putnika i dva vozala tramvaja.

Dva pjeSaka su smrtno stradala; na raskrizju Draskovi¢eve i Dordiceve i na Aveniji Dubrovnik kod kbr.

16.

2.5. The impact of driving experience and working hours on the occurence of traffic accidents

2.5.1. Traffic accidents by drivers' driving experience in ZET

Table 8. Number of traffic accidents by dirvers' driving experience in ZET

STAZ BROJ. BROJ BROJ NESRECA
NESRECA VOZACA PO VOZACU

0-5 42 22 1,91
6-10 24 64 0,38
11-15 53 145 0,37
16-20 49 160 0,31
21-25 36 207 0,17
26 - 30 7 107 0,07
preko 30 5 81 0,06
UKUPNO 216 786 0,27

Diagram 5. An overview of traffic accidents by drivers' driving experience in ZET
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Temeljem podataka iz tablice 8 i dijagrama 5 vidi se da su u najviSe nesreca - 53 ili 24,54 %
sudjelovali voza¢i od 11 - 15 godina vozackog staza u ZET-u, dok su vozaci preko 30 godina
vozatkoga staza sudjelovali u najmanje prometnih nesreéa. Ako stavimo u odnos broj nesreca i broj
vozacga prema godinama staZa proizlazi da su vozadi do 5 godina vozackog staza sudjelovali u najviSe
prometnih nesreéa (1,91 nesreca po vozadu).

2.5.2 Traffic acidents by drivers' age

Table 9. Traffic accidents by drivers' age

GODINE BROJ BROJ |BROJ NESRVECA PO
STAROSTI NESRECA | VOZACA VOZACU
21-25 10 10 1
26 - 30 12 32 0,38
31-35 22 81 0,27
36 - 40 38 161 0,24
41 -45 67 206 0,33
46 - 50 37 172 0,22
preko 50 30 124 0,24
UKUPNO 216 786 0,27

Diagram 6. An overview of traffic accidents by drivers' age
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U najviSe nesreca, 67 ili 31,02 %, sudjelovali su vozaci starosne dobi od 41 - 45 godina, dok je u
najmanje prometnih nesrec¢a 10 ili 4,63 % sudjelovala skupina vozac¢a od 21 - 25 godina starosti. Ako
stavimo u odnos broj prometnih nesreca i broj voza€a po odredenoj starosnoj kategoriji proizlazi da je
skupina vozaca do 25 godina starosti sudjelovala u najvise prometnih nesre¢a odnosno svaki vozac¢ u
1 nesredi.
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2.5.3. Hours of work until the occurence of a traffic accident and drivers' age

Table 10. Relation between hours of work until the occurence of a traffic accident and age of drivers

GODINE STAROSTI

Satirada | 21-2526-30 | 31-35( 36-40 | 41-45 | 46-50 | >50 |Ukupno| %
Do 1 0 0 0 1 0 0 0 1 0,46
1-2 1 5 3 11 12 9 8 49 | 2269
2-3 1 1 6 6 7 3 3 27 | 12,50
3-4 4 1 5 6 6 7 6 35 | 16,20
4-5 1 1 2 5 17 4 3 33 | 15,28
5-6 1 0 5 4 11 7 4 32 | 1481
6-7 2 4 1 5 14 7 6 39 | 18,06
Ukupno 10 12 22 38 67 37 30 216 | 100,00
% 463 | 555 | 1018 | 17,59 | 31.02 | 17,13 | 13,89 | 100,00

Diagram 7. An overview of traffic accidents by the hours of work until the occurence of a traffic

accident
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S obzirom na sate rada do nesrec¢e evidentno je da se najviSse prometnih nesreéa dogada u razdo-
blju od 1. — 2. sata rada vozaca, 49 ili 22,69%. Za vrijeme prvog sata rada dogodilo se najmanje
prometnih nesrec¢a - 1ili 0,46 %.
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2.6. Traffic accidents by drivers' shifts

Table 11. Number of traffic accidents by drivers' shifts and tramway drives

POGON BROJ PROMETNIH NESRECA | UKUPNO %

SLUZBA Tre$njevka Dubrava
RANA od 4 — 11 sati 16 23 39 18,05
DVOKRATNA RANA od 6 —9i 12 — 17sati 0 0 0 0
CINOVNICKA od 7 — 14 sati 18 13 31 14,36
SREDNJA od 11 — 18 sati 29 35 64 29,62
POLUKASNA od 14 — 21 sati 19 23 42 19,45
KASNA od 17 — 24 sata 17 22 39 18,06
NOCNA od 23 — 5 sati 0 1 1 0,46

UKUPNO 99 117 216 100,00

Evidencija broja prometnih nesre¢a po sluzbama pokazala je da se najviSe nesre¢a dogodilo za vri-
jeme trajanja srednje sluzbe - 64 ili 29,62%, a zatim u polukasnoj - 42 li 19,45 %. Popodnevno vrSno
optereéenje je glavnim razlogom pojave najveéeg broja prometnih nesre¢a za vrijeme trajanja

srednje sluzbe.

3. TRAFFIC ACCIDENTS IN BUS TRAFFIC

Diagram 8. An overview of traffic accidents in bus traffic in the period between 2001 and 2010
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Tijekom 2010. godine dogodilo se 439 prometnih nesreca $to je u odnosu na prethodnu godinu kada
se dogodilo 488 nesre¢a,smanjenje za 10,04 %.

Dnevno je prosje¢no ostvareno 80 931km, a dogodilo se 1,2 prometne nesrece.

Tijekom 2010. godine prosjecno po vozacu dogodilo se 0,37 nesrece.
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Broj prometnih nesre¢a na 100 000 ostvarenih kilometara je u smanjenju sa 1,70 na 1,49

dogadaja.

Table 12. Number of traffic accidents on 100.000 km and number of traffic accidents on an average

number of buses participating in the traffic in the period between 2006 and 2010

" Broj prometnih nesrec¢a

Broj prometnih nesreca
na 100 000 kilometara

Broj prometnih nesreca na

prosjecan broj autobusa

GODINA 06. J 07.]08.]09.]10.]f06.J07.108.]09.|10.]06.]07.]08.] 09.] 10.
Sud. busa i bus ZET 3 5 3 3 1 0 0 0[[0,01|f0,00 0 0 0l( 0,01/1 0,00
Sud. busa i mot.vozila || 114] 130] 108|| 102} 98| 0,5] 0,5] 0,40} 0,36}/0,33|| 0,5] 0,6] 0,5| 0,44|| 0,42
Sud. busa i tramvaja 0 0 0 0 0]( 0,00} 0,00} 0,00} 0,00j; 0,00] 0,00} 0,00} 0,007 0,00j| 0,00
Sud. busa i motoc./ 3 2 6| 10 5 0 0 0[[ 0,03|f 0,02 0 0 0[[ 0,04/ 0,02
bic.

Okrz. busa i bus. ZET- 8 7 8] 11| 10 0 0 0lf 0,04{{ 0,03 0 0 0| 0,05] 0,04
Okrz. busa i tram. 1 0 1 0 1}| 0,00} 0,00} 0,00} 0,00[| 0,00{f 0,00} 0,00} 0,00} 0,00(| 0,00
Okrz. busa i mot. voz. || 198] 240] 208] 241) 206/ 0,8] 0,9] 0,8]| 0,84/ 0,70 0,9 11 0,9 1,04/ 0,89
Okrz. busa u nepok. 2] 13] 23] 24| 39 o] o,1] 0,9 0,08}0,13 0] 0,1 0,1)j0,10[f 0,17
ob.

Iskliznuc¢e autobusa 3 3 2 6 6 0 0 0,02 0 0 0} 0,03|{ 0,03
Prevrnuée autobusa 0 0 0 0 0] 0,001 0,00 0,00( 0,001 0,00} 0,007 0,00j 0,00
Nalet na pjeSaka 3 1 6 3 7 0] 0,00 0,02 0 0 0[( 0,011 0,03
Pad autobusnih 321 51] 49] 42 36| 0,11 0,2 0,12 0,11 0,2| 0,2/0,18[0,16
Udar busa u nep. el 211 171 13| 14 o} 0,1 0,05 0] 0,1] 0,1]0,06(f 0,06
Nesvrstane nesre¢e 131 25| 22 33| 16| 0,11 0,1 0,05 0,11 0,1} 0,1 O14| 0,07
SVEUKUPNO 386[ 498] 453] 488 439 1,5 1,9|1,67||W|1,49| 1,7| 22]  2[2,10]1,89
OZLIJED. OSOBE

Lakse ozlijede 91 90] 113|[ 114|f 101]] 0,4] 0,3] 0,4]0,40[ 0,34] 0,4] 0,4] 0,51/ 0,49f 0,44
TeZe ozlijede 9 8 5 5 8 0 0 0] 0,02/ 0,03 0 0] 0,02|10,02|| 0,03
Smrtni slucaj 0 0 1 2 0|f 0,00} 0,00} 0,00} 0,01} 0,00} 0,001 0,00} 0,00/ 0,01} 0,00
UKUPNO 100] 98] 119 121] 109] 0,4] 0,41 0,4|0,42/0,37|| 0,51 0,4l 0,54/ 0,52]|0,47

Ako se stavi u odnos broj pojedinih vrsta prometnih nesre¢a sa brojem istih iz 2009. godine, dobivaju

se slijedeée vrijednosti:

VRSTA PROMETNE NESRECE

nesreca

Smanjenje (porast) prometnih

Sudar autobusa sa motornim vozilom

smanjenje sa 102 na 98

Udar autobusa u nepokretan objekt

povecanje sa 13 na 14

Sudar autobusa i motoc./bic.

smanjenje sa 10 na 5

Okrznuce autobusa i mot.voz.

smanjenje sa 241 na 206

Nalet na pjeSaka

povecanje sa3 na 7

Pad autobusnih putnika

smanjenje sa 42 na 36

Okrznuce autobusa s autobusom ZET-a

smanjenje sa 11 na 10

Stvarno stanje sigurnosti autobusnog prometa dobiva se preko relativnih vrijednosti stavljanjem u od-
nos broja prometnih nesre¢a i 100 000 prijedenih kilometara vozila te broja prometnih nesreéa na
prosjecan broj autobusa u prometu.

Iz podataka prikazanih u tablici 12. dobivaju se vrijednosti na temelju kojih je vidljivo da se tijekom
2010. godine dogodilo 1,49 prometnih nesre¢a na 100 000 prijedenih kilometara, $to u odnosu na
2009. godinu predstavlja smanjenje za 12,35 %. Broj prometnih nesre¢a na prosjecan broj autobusa u
prometu se smanijio za 10%.
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3.1. Traffic accidents by type

Table 13. Number of traffic accidents by bus drives in 2009 and 2010

VRSTE PROMETNIH PODSUSED || DUBRAVA || V.GORICA | UKUPNO
NESRECA 2009. (2010.(2009. [2010. [ 2009. | 2010. | 2009. | 2010. |[INDEX
Sudari

Autobus i autobus ZET-a 1 1 1 0 1 0 3 1 33,33
Autobus i motorno vozilo 46 47 48 39 8 12 102 98 96,08
Autobus i tramvaj 0 0 0 0 0 0 0 0 0
Autobus i motoc./bicikl 5 3 5 2 0 0 10 5 50,00
UKUPNO: 54 51 57 41 9 12 || 115 | 104 | 90,43
Okrznuca

Autobus i autobus ZET-a 6 4 5 6 0 0 11 10 | 90,91
Autobus i tramvaj 0 1 0 0 0 0 0 1 B
Autobus i motorno vozilo 118 | 102 | 106 | 96 17 8 241 | 206 85,48
Autobus i nepokretan objekt 16 20 8 18 0 1 24 39 162,50
UKUPNO: 140 | 127 | 119 | 120 || 17 9 276 | 256 | 92,75
Ostale nesrece

Iskliznuce autobusa 3 4 1 1 2 1 6 6 1100,00
Prevrnuce autobusa 0 0 0 0 0 0 0 0 0
Nalet autobusa na pjeSaka 2 4 1 2 0 1 3 7 233,33
Pad autobusnih putnika 22 18 19 18 1 0 42 36 | 85,71
Udar u nepokretan objekt 5 10 7 2 1 2 13 14 1107,69
Nesvrstane nesrece 21 9 11 4 1 3 33 16 48,48
UKUPNO 53 45 39 27 5 7 97 79 | 81.44
SVEUKUPNO 245 | 223 || 212 | 188 | 31 28 || 488 | 439 | 89,96
INDEX 91,02 88,67 90,32

3.1.1. Collisions of buses with other vehicles

Promatrajuci prometne nesrece po vrstama (tablica 13) evidentno je da su sudari zastupljeni sa 104
prometnih nesreca $to je u odnosu na 2009. godinu smanjenje za 9,57 %.

3.1.2. Grazes of buses with other vehicles

Tijekom 2010. godine u kategoriji okrznu¢a autobusa dogodilo su ukupno 256 nesreca ili 7,25 % man-
je nego u istom razdoblju 2009. godine (276 nesreca).

Prema tipizaciji nesrec¢a, okrznu¢a autobusa svrstavaju se u nesreée sa manjom materijalnom Stetom,
a uzrok nastanka je uglavhom nepostivanje propisa od strane drugih sudionika u prometu.

Porast broja okrznuéa biljezimo u kategoriji ,autobus u nepokretan objekt‘ sa 24 na 39 dogadaja ili za

62,50%.
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3. 1. 3. Other accidents

Ukupan broj prometnih nesre¢a pod nazivom “ostale nesrece” je u smanjenju u odnosu na proSiu
godinu sa 97 na 79 dogadaja ili za 18,56 %. ZabiljeZzen je porast broja nesre¢a u kategorijama: ,nalet
autobusa na pjeSaka“ sa 3 na 7 dogadaja ili za 133,33 % i u kategoriji ,udar u nepokretan objekt‘ s 13
na 14 dogadaja ili za 7,69%. U ostalim kategorijama biljeZimo smanjenje broja prometnih nesreca.

U podgrupu “nesvrstane nesrece” svrstavaju se izvanredni dogadaji u prometu koje ne mozemo svr-
stati u postoje¢u kategorizaciju prometnih nesreé¢a (naleti biciklista na autobus, oStecenje guma,
puknuce stakala na autobusu, oStecenja autobusa od strane nepoznatih osoba, nalet na predmete koji
ispadnu sa drugih vozila i sl.).

3. 2. Spatial analysis of traffic accidents
3.2.1. Traffic accidents by bus routes

U razmatranje su uzete prometnice i raskrizja gdje se dogodilo viSe prometnih nesrec¢a tijekom 2010.
godine.

Tijekom 2010. godine najveci broj nesre¢a (u apsolutnom iznosu) dogodio se na llici (21 prometna
nesreéa). Prometne nesreé¢e na llici disperzirane su po cijeloj duZini prometnice od Crnomerca do
Vrap€anske aleje, a ni na jednom mijestu nije se dogodilo viSe od dvije prometne nesrece. ViSegodisSn-
jim prac¢enjem dogadanja prometnih nesre¢a pokazalo se kako je llica najkritinija prometnica u Gradu
Zagrebu zbog velike frekvencije kako autobusnog tako i ostalog prometa, te zbog neadekvatne duzine
odvojenog prometnog traka za vozila JPP-a - “Zuta traka” (postoji samo na juznom kolni¢kom traku
llice u smjeru istoka od benzinske postaje INA kod raskriZja llice sa Vrapanskom ulicom do raskrizja
sa SkladiSnom ulicom).

Prometnice s najve¢im brojem prometnih nesre¢a mogu se vidjeti iz slijedeéeg preglda:

Prometnice:

llica 21 nesrecta
Selska 9 nesrec¢a
Zagrebacka (Sesvete) 7 nesreca
Remetni¢ekka c. 6 nesrec¢a
Zagrebacka (V.Gorica) 5 nesreca
RaskriZja:

Rotor Remetinec 5 nesreca
Terminal Crnomerec 9 nesreca

Rotor u Remetincu na kojemu su se protekle godine dogodilo 5 prometnih nesre¢a pokazao se kao
najkritiénije raskrizje, dok je najkriti¢niji terminal Crnomerec sa 9 nesreéa. Ovakvo stanje na terminalu
Crnomerec je uzrokovano velikom frekvencijom autobusa ZET-a i ostalih prijevoznika i prisutno$éu
nepropisno parkiranih vozila te kretanjem osobnih vozila preko prostora terminala.

Potrebno je napomenuti da na postojeéi broj prometnih nesreca znatan utjecaj ima stanje kolnika od-
nosno cjelokupne prateée prometne infrastrukture. Za pretpostaviti je da bi se popravkom i prosiren-
jem pojedinih prometnica, novom regulacijom prometa na pojedinim lokacijama, redovitim odrzavan-
jem i kontrolom posStivanja Zutih traka i izgradnjom parkiraliSnih mjesta za vozila ostalog prometa
znatno povecao stupanj sigurnosti.
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3.2.2. Traffic accidents by bus lines

Table 14. An overview of bus lines with 10 or more traffic accidents in 2010

LINIJA NAZIV BROJPROM. | POGON NESRECA
LINIJE NESRECA NA 100 000 KM
109 |[CRNOMEREC - DUGAVE 23 PODSUSED 2,80
215 |KVATERNIKOV TRG - TRNAVA 16 DUBRAVA 3,48
128 |CRNOMEREC - LUKSIC 13 PODSUSED 479
127 |CRNOMEREC - MIKULIC| 13 PODSUSED 6,45
118 |[MAZURANICEV TRG - VOLTINO 13 PODSUSED 3,04
268 |ZAGREB - V.GORICA 12 DUBRAVA 0.91
120 |CRNOMEREC - GAINICE 11 PODSUSED 444
121 |CRNOMEREC- KARAZNIK 11 PODSUSED 2,75

Slijedom prikazanog u tablici 14 vidljivo je da se najviSse prometnih nesre¢a — 23 (apsolutni broj)
dogodilo na autobusnoj liniji 109 Crnomerec — Dugave. Ako se promatra broj prometnih nesreéa na
prijedenih 100 000 km (relativan broj) najviSe prometnih nesre¢a — 6,45 dogodilo se na liniji 127
Crnomerec - Mikulici.

Analizom (pregledom) dogadanja prometnih nesreé¢a po linijama vidljivo je da se iste dogadaju na
podrugjima i prometnicama gdje se odvija intenzivan promet te na prometnicama gdje su zbog
prometne situacije, zahtjevni i sloZzeni uvjeti za siguran i redovit promet.

Na brdskim linijjama 127 i 128,

smanjena je sigurnost prometa na pojedinim dijelovima uslijed:

nemogucnosti sigurnog mimoilaZzena autobusa s ostalim vozilima zbog neadekvatne Sirine kolni¢kog
traka; smanjene preglednost u krivinama; nepropisno parkiranih vozila.

3. 3. Temporal analysis of traffic accidents

3.3.1. Traffic accidents by months of the year

Table 15. Number of traffic accidents by months

GODINA 2009. 2010.
MJESECI

Sije€anj 44 32
Veljaca 29 42
Ozujak 36 45
Travanj 49 28
Svibanj 42 34
Lipan; 40 38
Srpanj 37 22
Kolovoz 37 40
Rujan 42 55
Listopad 52 28
Studeni 31 36
Prosinac 49 39
UKUPNO 488 439
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Diagram 9. An overview of traffic accidents by months
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Promatra li se pojavljivanje prometnih nesre¢a po mjesecima u 2010. godini proizlazi da se najvise
nesre¢a — 55 ili 12,52 % dogodilo u rujnu, a najmanji broj nesreé¢a -22 ili 5,01 % dogodio se u
srpnju.

3.3.2. Traffic accidents by days of the week

Table 16. Number of traffic accidents by days of the week

DANI GODINA

2009. 2010.
Ponedjeljak 71 80
Utorak 84 79
Srijeda 69 75
Cetvrtak 84 54
Petak 85 71
Subota 70 58
Nedjelja 25 22
lukupno 488 439
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Diagram 10. An overview of traffic accidents by days of the week
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Analiziramo li pojavljivanje prometnih nesre¢a po danima u tjednu dobivamo podatak da se tijekom
2010. godine najviSe nesreca - 80 ili 18,22 % od ukupnog broja nesreca dogodilo ponedjeljkom (tabli-

ca 16 i dijagram 10).

Najmanje nesreca - 22 ili 5,01 % dogodilo se nedjeljom. Ovakva situacija nedjeljom je i oCekivana jer

je intenzitet javnog i individualnog prometa znatno manji s obzirom na ostale dane u tjednu.

3.3.3. Traffic accidents by hours of the day

Table 17. Number of traffic accidents by hours of the day

GODINA 2009. 2010.
NESRECA U SATU
0-2 4 3
2-4 10 3
4-6 19 24
6-8 48 56
8-10 53 49
10-12 64 59
12-14 57 50
14-16 86 61
16-18 55 54
18-20 38 43
20-22 32 22
22-24 22 15
UKUPNO 488 439
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Diagram 11. An overview of traffic accidents by hours of the day
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Pojavljivanje nesrec¢a po satima tijekom dana kao i proslih godina pokazuje zakonitost da su vrsni sati
prometnog opterecenja ujedno i najkriti€niji sati, odnosno razdoblja kada je broj nesre¢a maksimalan u
odnosu na druga razdoblja tijekom dana. To potvrduje €injenicu da je broj sudionika u prometu pro-
porcionalan sa brojem nesreca.

Problemati¢no razdoblje je, Sto se moze vidjeti i iz tablice 17 i dijagrama 11, od 12 - 18 sati unutar
kojeg se u vremenu od 14 - 16 sati broj nesreéa intenzivira i dostize svoj maksimum od 61 nesrecu ili
13,89 % od ukupnog broja prometnih nesreca. Razlog je uglavnom intenzivan (pojaan) promet u
tom vremenskom razdoblju obzirom na vr§no poslijepodnevno razdoblje.

U razdoblju dnevne svjetlosti od 6-18 sati dogodilo se 329 nesreca ili 74,94 % nesrec¢a, a u noénom
periodu 110 ili 25,06 % nesreca.

3. 4. Participants hurt in traffic accidents

Table 18. Number of people hurt in traffic accidents

Vrste ozlijedenih LakSe ozli- |[Teze ozlijedeni|Smrtno stradali Ukupno INDEX
osoba jedeni
2009. || 2010. (| 2009. | 2010. || 2009. |{ 2010. || 2009. (| 2010.

Putnici u autobusu 88 71 0 2 0 0 88 73 82,95
Putnici u ost. voz. 19 23 5 4 2 0 26 27 [103,85
Prometno osoblje 3 2 0 0 0 0 3 2 66,67
Pjesaci 4 5 0 2 0 0 4 7 [[175,00
UKUPNO 114 (| 101 5 8 2 0 121 109 | 90,10
INDEX 88,60 160,00 -

Prema podacima iz tablice 18 vidimo da je doslo do smanjenja broja ozlijedenih osoba u kompara-
tivnom razdoblju za 9,90% (sa 121 na 109). Poveéanje broja ozlijedenih osoba biljezimo kod teze
ozlijedenih za 60,00%. Tijekom 2010. godine dogodilo se 74 nesre¢a sa ozlijedenim osobama, Sto
znaci da je svaka Sesta nesreca (5,93 nesreca) imala za posljedicu ozljede sudionika u prometu.
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Ako se promatra struktura ozlijedenih osoba moze se uociti da je povecanje prisutno u slijedec¢im kat-
egorijama i to: ,putnici u ostalim vozilima“ za 3,85 %, ,pjeSaci‘ za 175,00%. Od sedam nesre¢a u
kojima su ozlijedeni pjeSaci u tri slu€aja autobus je naletio na pjeSake,u dva slu¢aja autobus je
okrznuo pjeSake, a u jednom slu€aju pjeSak je naletio na autobus.

Najveci broj putnika povrijeden je uslijed naglog ko¢enja autobusa izazvanog nepredvidenim radnjama
i ponadanjem ostalih sudionika u prometu, u 8 slu¢ajeva putnici su povrijedeni zbog nepridrzavanja za
rukohvat, a tri putnika su pala prilikom ulaza-izlaza iz autobusa.

Dogadanje nesreéa sa ozlijedenim osobama u autobusnom prometu podjednako je zastupljeno na
cijeloj autobusnoj mrezi: llica - 3 nesrece, Zagrebacka cesta (V.Gorica) - 2 nesrece, terminal Crno-
merec - 3 nesrece, raskrizje Heinzelove i N.Branimirove - 2 nesrece.

NajviSe nesreca sa stradalim osobama dogodilo se na trasama linija broj 215 Kvaternikov trg - Trnava
- 3 nesrece.

3. 5. The impact of driving experience and working hours on the occurence of traffic accidents
3.5.1. Traffic accidents by drivers' driving experience in ZET

Table 19. Number of traffic accidents by drivers' driving experience in ZET

STAZ BROJ BROJ BROJ NESRECA
VOZACA NESRECA VOZACA PO VOZACU
do 5 131 23 5,70
6-10 27 75 0,36
11-15 125 150 0,83
16 - 20 88 182 0,48
21-25 42 204 0,21
26 - 30 19 232 0,08
preko 30 7 307 0,02
UKUPNO 439 1173 0,37
Diagram 12. An overview of traffic accidents by drivers' driving experience in ZET
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Pregledom podataka evidentno je da je najviSe nesrec¢a imala skupina vozaca do 5 godina staza u
ZET-u - 131 nesreca ili 29.84 %, te skupina vozaca od 11-15 godina staza sa 125 nesreca ili 28,47%
od ukupnog broja nesre¢a. Prema broju nesre¢a u odnosu na broj vozac¢a proizlazi da su u najviSe
nesreca sudjelovali vozadi do 5 godina staza (5,70 nesreéa po vozacu), a slijede vozaci 11-15 godina
staza (0,83 nesreéa po vozadu).

3.5.2. Traffic accidents by drivers' age

Table 20. Number of traffic accidents by drivers' age

BROJ BROJ BROJ NESRVECA
GODINE STAROSTI NESRECA VOZACA PO VOZACU
do 25 8 13 0,62
26 - 30 36 46 0,78
31-35 33 76 0,43
36 - 40 45 147 0,31
41 -45 61 231 0,26
46 - 50 99 269 0,37
preko 50 157 391 0.40
UKUPNO 439 1173 0,37

Diagram 13. An overview of traffic accidents by drivers' age
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Iz podataka u tablici 20 vidljivo je da je s obzirom na godine starosti najviSe nesre¢a imala dobna sku-
pina vozaca iznad 50 godina, 157 nesreca ili 35,76 %, te potom dobna skupina voza¢a od 46 - 50
godina sa 99 nesreca ili 22,55 %, a u najmanje prometnih nesreca sudjelovala je skupina vozac¢a od
21 do 25 godina starosti, u 8 nesreca ili 1,82 % (dijagram 13). Ako usporedimo broj nesreca i broj
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vozaca proizlazi da su vozaci od 26 — 30 godina starosti sudjelovali u najvise nesrec¢a (0,78 nesrecéa

po vozacu).

3.5.3. Hours of work until the occurence of a traffic accident and drivers' age

Table 21. Relation between hours of work until the occurence of a traffic accident and drivers' age

GODINE STAROSTI

Sati |do25 [26- [31- [36- [41- [46- [vise 50]Ukupno | %
rada 30 35 |40 |45 |50
Do 1 0 0 0 1 1 1 5 8| 1,82
1-2 1 5 10 5 12 23 33 89| 20,27
2.3 2 6 6 7 9 51 25 60| 13,67
34 2 5 8 10 14 14 28 81| 18,45
4-5 0 3 6 9 8 15| 22 63| 14,35
5.6 1 7 0 7 11 20 19 65| 14,81
6-7 2 10 3 6 6| 21 25 73| 16,63
Ukupno 8 36 33 45 61 99 157 439] 100,00
% 1,82 820] 7,52 10,25 13,00 22,55| 35,76] 100,00

Diagram 14. An overview of traffic accidents by hours of work until the occurence of a traffic

accident
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S obzirom na sate rada do nesrece evidentno je da se najviSe prometnih nesre¢a dogada u razdoblju
od 1.-2. sata rada - 89 nesreca ili 20,27 %, te od 3.- 4. sata rada kada se dogodilo 81 nesreca ili
18,45 %, Sto je i vidljivo iz tablice 21. i dijagrama 14.

Iz prikazanih podataka moZe se zaklju€iti da se najmanji broj nesreéa dogada u prvom satu rada - 8

nesreca ili 1,82%.
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3. 6. Traffic accidents by drivers' shifts

Table 22. Number of traffic accidents by drivers' shifts

Pogon Broj prometnih nesrec¢a

Sluzba PODSUSED | DUBRAVA [ V.GORICA|[UKUPNO %
RANA od 4 — 11 sati 69 62 6 137 31,21
DVOKRATNA RANA od 6 —91i 12 — 17 sati 19 23 9 51 11,62
CINOVNICKA od 7 — 14 sati 3 4 0 7 1,59
SREDNJA od 11— 18 sati 85 59 5 149 33.94
POLUKASNA od 14 — 21 sati 10 9 2 21 4,78
KASNA od 17 — 24 sata 33 27 5 65 14,81
NOCNA od 23 — 5 sati 4 4 1 9 2,05
UKUPNO 223 188 28 439 100,00

Promatraju li se dogadanja nesreca prikazanih u tablici 22 s obzirom na vrstu sluzbe vidljivo je da se
srednja sluzba pojavljuje kao kriti€na s najvecim brojem nesre¢a — 149 nesreca ili 33,94%. Kako je
najveci obim prometa tijekom trajanja srednje sluzbe (vrSno prometno opterecenje) sukladno tome
veca je vjerojatnost pojave prometnih nesreca.

Vremenska raspodijela sluzbi u danu takoder je bitno utjecala na broj prometnih nesreéa, ponajprije u
srednjoj sluzbi, koja vremenskim trajanjem obuhvaéa popodnevno vrSno optereéenje, a i
najzastupljenija je u odnosu na ostale sluzbe.

Rana sluzba se nalazi po broju nesre¢a iza srednje sa 137 nesreca ili 31,21% zbog povecanog in-
tenziteta prometa u jutarnjem vrSnom opterecéenju.

Najmanje nesre¢a se dogodilo za vrijeme nocne sluzbe - 9 nesreca ili 2,05 % i Cinovnicke sluzbe - 7
nesreca ili 1,59 % $to je i razumljivo s obzirom na minimalnu zastupljenost istih u odnosu na ostale
sluzbe.
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