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Abstract 

Roads and their condition have a major impact on both the road users’ and general public’s 

perceptions. These perceptions are associated with the road users’ expectations for comfort, 

safety and aesthetics, of which safety is unquestionably the most important. Therefore 

improvement of the road safety is or must be the primary goal of any road administration, 

and this should be demonstrated by appropriate actions.  

The article introduces safety programmes and actions undertaken for a few years by the road 

authority of Warmia and Mazury region of Poland. Both reactive and preventive approaches 

are discussed. Reactive programmes, based on information about road accidents (hot-spots) 

and their consequences, are dedicated to short-term and range limited safety improvement 

treatments. Based on the project accident database hot-spots and safety indicators have been 

determined. Improvement of the safety indicators values’ belongs to a long-term 

maintenance strategy of the road authority. The safety indicators, calculated for homogenous 

road sections according to EuroRAP methodology, describe potential for road safety 

improvement. The estimated improvement potential is used to determine maintenance 

sections and prioritize rehabilitation treatments. To support these actions, a dedicated web-

based service eWypadki (wypadki means accidents) has been developed and implemented by 

the road authority. The service reflects the real occurrence and distribution of accidents and 

their circumstances and has a high potential for identification of tailor-made safety measures 

treatments and their implementation. The article presents lessons learnt along with good 

practices resulting from Warmia and Mazury experiences. 
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Introduction 

Road accidents, fatalities and seriously injured on Polish roads have been on a 

downward trend in recent years. For the past 10 years the number of accidents has 

decreased by 30%, the number of fatalities - by 40% and the number of injured - by 

31% (including a drop in number of seriously injured by 33%), whereas the number of 

vehicles has increased by 62%.  

Despite the downward trend in recent years, Poland still struggles with relatively low 

level of roads safety. Thus improvement of the road safety is one of the overriding goals 

of national and regional governments, it is also reflected in the strategical documents 

applied on various administrative levels. The most important are the Strategy of 

transport development till 2020 and the National Program of Road Safety, which aims 

to reduce the number of fatalities by 50% by 2020 and a 40% reduction of the number 

of people injured in car accidents. Necessity of the road safety improvement is also 

emphasised in other documents like the National Health Care Programme, which 

perceives road accidents as one of the health problems of society. It finds the reduction 

of the number of accidents and limitations their consequences through the use of 

preventive measures as the strategic objective. 

The safety improvement trend has been maintained since 2008, with the exception of a 

slight decrease in the number of victims in 2011. Despite being optimistic, these 

changes have not met the objectives of National Road Safety Programme, which 

assumed that in the period from 2010 to 2020 the number of fatalities would decrease 

by 50% and the number of seriously injured by 40%. If this objective is to be achieved, 

there should be a decline of an average 6.7% among fatalities each year. It means that in 

2013 there should be no more than 3 193 fatalities and no more than 9 861 seriously 

injured (an annual decrease of 5 %). 

The situation analysis proved that traffic safety improvement must be addressed on 

national and regional levels simultaneously and efforts directed at creating reliable and 

current information be intensified. 

Regional conditions of Warmia and Mazury 

The road network 

Warmia and Mazury is the fourth largest region in Poland, occupying almost 8% of the 

country. Meanwhile, the length of public roads of all categories in the region is almost 23 

thousand km, which is slightly more than 5% of the length of roads in Poland (CSO 2014.). 

The Road Authority of the Warmia and Mazuy Region in Olsztyn (ZDW) is the unit of 
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local government dedicated to manage regional road network. It was established in 1999 

as the result of the administrative reform of the country. In Poland, thus in the Warmia 

and Mazury Region as well, road authorities consists of four levels: 

 national roads, constituting the primary transport network of the country, they 

include also motorways and expressways, managed by the General Directorate 

for National Roads and Motorways via 16 regional offices, national roads create 

6% road network of the region, 

 regional roads, managed by regional self-governments (also 16 units), 

complements the basic network, these roads connect transit and local traffic, are 

formed from unbundling of some former national roads of minor importance, 

they include 8% network of the region. The importance of the regional roads 

vary from region to region and depend on density of national road,  

 county roads are of local interest and connect local administrative and economic 

centres (18% of the network in the region) have unpaved surface,  

 local roads, cover public roads not classified to any of the above categories, they 

encompass nearly half of the road network in the region (49%), however, only 

around one third of them have a paved surface. 

 

Figure 1. The road network structure in in Poland in 2014. 

The network encompassing almost 1870 km of regional roads is managed by the ZDW 

in Olsztyn. It is slightly more than average networked managed by other regional unites 

in Poland. The density of the reginal road network in the region is, however, the lowest 

in the country and makes only 55 km of paved roads per 100 km2. Also the average 

traffic on the regional road network is the lowest in the country. Annual Average Daily 

Traffic (AADT) in 2015 amounted 1.988 vehicles / 24h. The lowest traffic is observed 
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also on the national road network within the region. It is worth mentioning, that Warmia 

and Mazury region is a very attractive touristic area. This fact is well reflected in traffic 

distribution over the year, the highest traffic is observed during summer months. 

 

Figure 2. Annual Average Daily Traffic (AADT) on national and regional roads 

in Warmia and Mazury in 2015 

Safety aspects on the regional road network 

Despite the seemingly favourable conditions (a rare road network, low traffic volume), 

the safety level on the roads is below satisfactory level. The region is characterized by 

high rates of accidents (107 in 2015) and the number of fatalities (10 in 2015) 

attributable to 100 thousand residents. 

Although the regional roads cover only 8% of the road network of the region, 18% of 

the road accidents (268 events) and 22% of fatalities (31 people killed) took place on 

the regional network in 2015. The situation is worsen by the fact that in 2015 there were 

5 people more killed in the road accidents than in 2014. It makes almost 20% increase 

of fatalities over only one year! The positive trend of declining the number of fatalities 

observed since 2012 was interrupted. 

 

Figure 3. The fatalities trend observed in the Warmia and Mazury region 

Roads of the region, especially those of the lower categories, have a particular feature, 

distinguishing them from other roads in the country. Large parts of their roadsides are 
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overgrown with trees, often localized near the roadway. 

 

Figure 4. A Warmia and Mazury road with roadsides overgrown with trees (near Maciejewo) 

This fact adversely affects the level of road safety, as the main problem of road safety 

on regional roads are accidents caused by collision with a tree. The statistic shows that 

in 2015 in the whole country accidents of this type accounted for only 5% of all 

accidents, but on the network managed by ZDW in Olsztyn they made 25% of all 

accidents, causing nearly 30% of fatalities (Radzikowski, 2016). 

Strategical approach to the road safety 

The safety aspects improvement and finding solutions for other challenges faced by the 

ZDW in Olsztyn in their daily practise required the development of a strategy preceded 

by a profound analysis of the existing problems. The strategical document 

"Development plan of regional roads of Warmia and Mazury for the years 2012-2020 

with the prospect of 2030" is compliant with the national-level documents Strategy of 

transport development till 2020 and the National Program of Road Safety and defines 

the main goals and directions of undertaken activities and conditions for their 

implementation. 

Main goals defined 

The main goals are defined as:  

 reduction in the number of fatalities (target compliant with the National Safety 

Programme 2013-2020), 

 reduction of the number of accidents as a result of collision with a tree as the 

main causes of deaths on the road. 
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The directions of activities 

The directions of activities to be undertaken are: 

 Activities to reduce the risk of accidents, in particular caused by collisions with 

trees. 

 Activities to improve pedestrian safety and speed reduction. 

 Standards for the location of public transportation bus stops. 

 Elimination of dangerous places. 

 Ensuring internal current and reliable information about the state of road safety. 

 Information on the status of road safety for external customers. 

 Improvement of the procedures related to traffic management. 

 Modern and safe solutions - standard and unconventional. 

One of the activities specified in the aforementioned documents, aiming at improvement 

of road safety on regional roads, is to provide current and reliable information on the 

road safety status through the development of databases on traffic incidents carried out 

by ZDW. Furthermore, the collected data should be used to calculate the road safety 

risks and to detect hot spots with especially high accident probability.  

The regional road network is continuously modernized according to maintenance plan. 

Typically, maintenance plane take into consideration pavement condition, construction 

age, traffic. ZDW plans to incorporate road safety risk-related indicators into 

maintenance planning as a parameter for the prioritisation of rehabilitation treatments. 

To enable simple and effective fulfilment of this task, the ZDW has implemented an 

eWypadki tool. 

Importance of the reliable information in the road safety management 

One of the fundamental conditions for undertaking any action aimed at improving road 

safety, especially aimed at fatalities reduction and minimization of accidents’ 

consequences, is an access to objective and comprehensive diagnosis of the current 

situation. The elementary elements of such an audit are information about traffic 

accidents, their location within the network and their attributes. These information serve 

as a base for carrying various tests out at the object level, including the identification of 

points and road sections of the specific risk, calculation of safety indices and conducting 

cause and effect analysis. 
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Requirements to the system 

A common reference system for gathering all the important data is a prerequisite 

condition for joining data about accidents, traffic and mobility, influencing traffic 

safety. ZDW in Olsztyn, in line with its strategy, has undertaken an effort of building a 

road database, gathering all the essential information and describing the infrastructure 

of regional roads in the modern reference system, based on net nodes and road sections. 

Implementation of the road accidents database, based on the same reference system, 

increases the efficiency of research into the accidents and collisions causes and planning 

activities aimed at improving traffic safety. 

The fundamental condition for a sound policy for the road safety improvement is a 

system for the road accidents diagnosis and for collecting data about traffic accidents in 

the database. Modern traffic accidents diagnostics shall be described by the following 

features: 

 completeness – the full context of an event must be identified, 

 explicitness - accident location has to be correct and clearly assigned to the point 

within the road network, 

 currency – accidents data must be promptly reported to the database, 

 openness and transparency - accident data must be usable for multiple purposes 

and presented in a form that allows their unequivocal interpretation. 

eWypadki application 

eWypadki, developed on the initiative and on behalf of the Regional Roads Authority in 

Olsztyn, is the IT platform, supporting the management of road accidents related 

information. Its main objectives are the effective traffic accidents recording, 

visualization, multiple analyses execution and calculation of road safety risks indicators. 

A crucial element of the concept of the system is to ensure openness to the further 

needs, as well as data exchange with other systems and applications. 

A fundamental criterion for designing the system to ensure the widest possible usage by 

the Regional Roads Authority in order to support decisions aimed at improving traffic 

safety on regional roads. 
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Figure 5. Process of data acquisition to the data base 

Data acquisition consists of a several steps. The first one is dedicated to collecting the 

road incident related information from the Accident Card filled by the police. The 

Accident Card contains information about accident causes and effects, weather 

conditions, injuries, etc. The most important information is the GPS coordinate of the 

accident. In the next stages, the coordinates will be used for the projection of accident 

localization onto road network and calculation of accident position in reference system. 

Afterwards, the Accident Card is retyped into central accident databased called SEWIK 

(System Ewidencji Wypadków i Kolizji means Registration System Accidents and 

Collisions) under the police supervision. Each road incident receives an unique ID. 

Periodically (ones per quarter), the police delivers to ZDW a file with road incidents 

and theirs important attributes. The hard copy of Accident Card is also part of the 

delivery. Received data are imported into eWypadki tool. 

The eWypadki tool provides information for road traffic incidents and accidents 

management. As mentioned above the incident localisation is of the great importance 

for further analysis. eWypadki provides powerful tools for verification and validation of 

incidents and accidents position. Therefore, eWypadki become available to the police to 

verify data of the police database SEWIK.  The localisation could be displayed on the 

interactive map, together with synchronized right-of-way pictures. The position of road 

incident could be also set on the map directly and the system calculates the position in 

road network. There is also feature for calculating the position based on the postal 

address, since this information could also be found in Accident Card. One of the most 
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important elements of the eWypadki application is accidents visualization on an 

interactive map. 

 

Figure 6. Process of data acquisition to the data base 

Important function of eWypadki is the calculator of road safety indicators. The systems 

provides formula auditor and enables user to create formulas for calculation of road 

safety related risks. The risks could be displayed in form of thematic layers on the map. 

The selected information from the system is also provided also to the public. On the 

official web page of ZDW there is a map which shows the road safety related 

information in aggregated way (http://cms.zdw.olsztyn.pl/serwis-dla-

kierowcow/bezpieczenstwo-ruchu-drogowego/zdarzenia-drogowe.html) 

Conclusions 

Elaboration of a unified and common system for collecting and disseminating 

information on road safety, allowing to obtain a reliable view of both the current 

situation and trends observed in the past, should become a priority in the development 

of the system of road safety management in Poland. Road accident data are the basic 

information allowing for evaluation and then search for effective ways to improve road 

safety. Thus, each institution responsible for road management and safety, regardless if 

operates at central, regional or local level, needs access to reliable and complete data on 

road safety level. 

The World Bank report (Job S. et al., 2013) dedicated to the road safety management, 

emphasizes the importance of a system for collecting and analysing data about traffic 

accidents, as well as the dissemination of this information, as a key prerequisite for 
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improving road safety. Good accessibility to information is a basic requirement of a 

modern, results-oriented approach to road safety management. Almost in parallel to the 

World Bank report, the Polish Supreme Chamber of Control (The Polish Supreme 

Chamber, 2014) presented the conclusions of its report, which in many respects 

confirmed the thesis posed by experts of the World Bank. 

The ZDW in Olsztyn has responsibly approached to the road safety issue within the 

managed region, has well defined goals and objectives, strategies, action plans and 

results indicators. Also has an permeant access to the reliable and well visualised data 

about the safety conditions on the managed roads, hence is able to analyse each 

situation and apply conclusions to its maintenance programmes, has an information how 

infrastructure should be managed to provide safe road transport. 

It is worth mentioning, that preliminary data of the year 2016 published by the police 

service indicate a deterioration of the road safety situation in Poland. Data of the year 

2015 of ZDW in Olsztyn were the forecast of the situation. The reason for this might be 

searched in rigors mitigation (withdraw of speed cameras, etc.). To reverse this negative 

trend, new approach based on the reliable data must obeyed. Thus eWypadki tools has a 

crucial role to play in in the road safety improvement. 
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