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2019 RISM EU DIRECTIVE - Article 5 
3

• 1.  Member States shall ensure that a network-wide road safety assessment is 
carried out on the entire road network in operation covered by this Directive.

• 2.  Network-wide road safety assessments shall evaluate accident and impact severity 
risk, based on:

• (a) primarily, a visual examination, either on site or by electronic means, of the 
design characteristics of the road (in-built safety); and

• (b) an analysis of sections of the road network which have been in operation for 
more than three years and upon which a large number of serious accidents in 
proportion to the traffic flow have occurred.

• 3.  Member States shall ensure that the first network-wide road safety assessment is 
carried out by 2024 at the latest. Subsequent network-wide road safety 
assessments shall be sufficiently frequent in order to ensure adequate safety levels, 
but in any case shall be carried out at least every five years.

• 4.  In carrying out the network-wide road safety assessment, Member States may take 
into account the indicative elements set out in Annex III.

• 5.  The Commission shall provide guidance on the methodology for carrying out 
systematic network-wide road safety assessments and safety ratings.

• 6.  On the basis of the results of the assessment referred to in paragraph 1, and for 
the purpose of prioritisation of needs for further action, Member States shall classify all 
sections of the road network in no fewer than three categories according to their 
level of safety.Vision Zero for the Balkans, Belgrade, May 15-16, 2023



iRAP protocols
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RISK MAPS STAR RATING
INVESTMENT PLANS

• Proactive
• Measuring infrastructure 

risk 
• Can be completed in the 

absence of crash data
• Five-star road segments 

are the safest while 
one-star are the least 
safe

• Reactive 
• Measuring crashes per km 

travelled

PERFORMANCE TRACKING

• Regular risk mapping or 
star rating to monitor 
performance over time

• Enables celebration of 
success and informs action 
to address persistently 
high-risk roads

• Prioritises and costs 
improvement options to 
increase Star Ratings and 
save lives

• Considers 90 proven road 
improvement options 

Measuring Road Risk

Clear roadside

Centre line median

Paved shoulder 
0-1m

Straight

Trees @ 1-5m

Wide lanes

Paved shoulder 0-1m



iRAP Star Rating
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Investment planStar RatingsProcessing
(ViDA)

Road coding

Road Design

Star Rating is a measure of an individual road users risk which is 
‘built in’ to the road.
• Measured every 10m – calculated for every 100m
• Based on robust international research
• Technical oversight by iRAP Global Technical Committee

Road Survey



Road Coding Attributes
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Paved shoulder – left
Side walk provision – left

Roadside object – left
Roadside distance - left

Area type
Speed

Vehicle flow

Motorcycle facility
Bicycle facility
Bicycles flow

Pedestrian flow

Curvature
Quality of curve

Paved shoulder – right
Side walk provision – right

Roadside object – right
Roadside distance - right

Intersection type
Intersection quality
Intersecting volume

Channelisation
Property access point

Crossing facility
Crossing quality

Speed management
Roadworks

Median
Centreline rumble strips

Sight distance
Delineation

Grade

Lane width
Number of lanes
Road condition
Skid resistance

Street lighting
Shoulder rumble strips

Vehicle parking
Service road

Pedestrian fencing



Star Rating equation

• For each user group crash type the format per 100m is:

7

Likelihood of crash 
initialisation Severity of crash 

when it does 
occur

The influence of  
vehicle flow to the 

individual road users 
risk.

Individual road 
users risk of 
crash type

Star Rating 
Score

Likelihood Severity
External 

flow 
influence

Operating 
speed
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Road user specific maps 9



iRAP Safer Roads Investment Plans
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 90 proven countermeasures

 300+ engineering trigger sets

 Calculate potential lives saved

 Minimum BCR criteria set



iRAP in Croatia
EuroRAP in Croatia
PARTNER INVOLVEMENT



FPZ Survey vehicle

All the surveys were conducted according to iRAP standards by an 
FPZ equipped survey vehicle.

The specialized survey vehicle has recorded the videos with a Single 
front/back camera mode

•  Video resolution 1920x1080 at 30 FPS (170 degrees angle of 
view, progressive scan).

The video surveys are georeferenced using satellite positioning 
devices of SPS accuracy. 

• Georeferencing interval is 10 Hz, interval length varying regarding 
vehicle speed, between 0.04 m at 5 km/h and 1.2 m at the speed 

of 130 km/h, respective to position accuracy. 



FPZ Coding tool
• FPZ has, in partnership 

with the Faculty of 
Geodesy and software 
developers, created a 
WebGIS software for road 
attribute coding.

• 10 m survey segment 
resolution 

Media player 
window

Attribute groups 
toolbar

Review 
Toolbar

Main controls 
toolbar



FPZ Coding tool
Media player window

Attribute groups 
toolbar

Review Toolbar

Main controls toolbar



University of Zagreb 
Faculty of Transport and Traffic Sciences 
Department of Transport Planning
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EuroRAP in Croatia - Timeline

2009

• Crash Risk 
mapping 
2007 - 
2009

2010 

• SRS State 
road D2 

2011 

• SRS A8 and 
A9 

motorways

2012 

• SRS State 
road D3

• B8 segment 
(Ucka-Matul

ji)

2013 

• Crash Risk 
Mapping 

2010-2020 
/ SENSoR 

project (A1, 
A6 

motorways) 

2014 

• SRS A6 
motorway 
and state 
road D1 

2015 

• State road 
D8 

2016

• State roads 
D30 and 

D36

2017

• Motorway 
A3

2018

• Sections of 
A3 and A4 
motorway,

• State Road 
34

2019

• SLAIN 
Project – 

TEN-T 
network,

•  SRS 6 state 
roads on 
Islands

2021

• Western 
Slavonia 

region state 
roads

3412 km 
(CRM) 347 km 142 km 228 km

481 km 
(SR)

1240 km  
(CRM) 503 km 643 km 307 km 502 km 372 km 2992 km 701 km

2022

• iRAP Star rating of eastern Slavonia Region state roads
• Star Rating of selected tourist cycling routes.

• Star Rating of Designs (Under RSA) of Pelješac bridge

2023

• Continuing to Star Rate state roads in Croatian Counties
• Star Rating of designs focusing on road safety barrier 

systems on A1, A6, A7 motorways
• CEF funding for implementation of road improvements 

based on assessment from SLAIN project

701 km
200+ km



EuroRAP – Crash Risk Mapping, 2007-2009. 

• First Risk Mapping protocol in Croatia 
covers the period of 2006 to 2009. 

• Scope of Risk Mapping:
• 1262 km of motorways

• 2150 km of state roads



EuroRAP – Crash Risk Mapping, 2007-2009. 



EuroRAP – Crash Risk Mapping, 2010-2012.
• Second Risk Mapping protocol in Croatia covers 

the period of 2010 to 2012. 

• Scope of Risk Mapping:
• 1240,7 km of the road network

• When compared with 2007-2009 period, the 
share of risk levels on the entire length of the 
observed road network shows a positive trend of 
high-risk roads reduction.



EuroRAP – Crash Risk Mapping, 2010-2012.



Star Rating protocol
• Most of the SR reports are either funded by the 

National Road Safety Programme (Ministry of the 
Interior) Croatian Auto Club, or Road Authorities. 

• Altenatively, assessments are developed under 
respective EU funded projects.

• FPZ has surveyed over 7000 km of roads in 
Croatia



Project SENSoR – Road Network in Croatia
• SR Survey & Coding of 481 km of 

road network
• D1 (state road – single carriageway)

• 52 km - From Gornji Đurmanec To: 
Jablanovec 

• 159 km - From Karlovac – Mostanje To: 
Gračac 

• A1, A6 (motorways – dual carriageway)
• 135 km - From NP Lučko (toll booth) To: NP 

Rijeka (toll booth) 

• 135 km – From: NP Rijeka To: NP Lučko (toll 
booth)



Star Rating before countermeasure implementation - TEN-T road network, Republic of Croatia

Project SLAIN



SABRINA – Safer Cycling Routes in Danube Region

• Cycling routes risk mapping
• Approx. 2,700 kilometers of cycling routes in 

Danube Region will be surveyed and Star Rated.

• EuroRAP Star Rating, CycleRAP and ECS 
methodologies.



EuroS@P – European Road Safety 
Partnership
• Demonstrating iRAP Star Rating as a pre-screening approach 

for RSI methodology developed under the EuroS@P project

Question which we want 
answered – Which section is 
more dangerous, and therefore 
more appropriate for targeted 
RSI?



Increasing traffic safety on TEN-T roads in 
accordance with EuroRAP
• The project covers the road safety works on 

12 road sections of the Croatian 
Comprehensive TEN-T road network.

• It is based on the network-wide road 
safety assessment carried out in 
accordance with Directive (EU) 2019/1936 
and in line with the EuroRAP/iRAP star 
rating methodology. 

• To remove the main hazards and 
consequently, to reduce the number of 
fatalities on the roads from 50 in 2021 to 
approximately 20 by 2041.   



About the NWA Network Wide Road 
Safety Assessment Methodology
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• Study on a Methodology for Network-wide Road Safety Assessment

• Developed under NetSafety project for European Commission* 

• Research study with the aim to assist EU member states in developing a 
methodology for a common network-wide road safety assessment and 
a safety rating system in accordance with the 2019 RISM Directive

About NWA: https://road-safety.transport.ec.europa.eu/eu-road-safety-policy/priorities/infrastructure/road-infrastructure-guidelines_en
Handbook: https://road-safety.transport.ec.europa.eu/system/files/2023-01/NWA-Handbook7.pdf

National Technical University of Athens (NTUA)

University of Zagreb, Faculty of Transport and Traffic Sciences 
(FPZ)

FRED Engineering s.r.l. (FRED)

*Directorate-General for Mobility and Transport Directorate DG — MOVE Unit C2 — Road Safety



About the NWA Network Wide Road 
Safety Assessment Methodology
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• Although not mandatory, these guidelines aim to help public 
authorities in EU Member States to carry out the safety assessments 
of their road networks

About NWA: https://road-safety.transport.ec.europa.eu/eu-road-safety-policy/priorities/infrastructure/road-infrastructure-guidelines_en
Handbook: https://road-safety.transport.ec.europa.eu/system/files/2023-01/NWA-Handbook7.pdf




