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Instruments for Road Safety Management: Europe and Germany

Black Spot Management

Black Spot Management: Combating accident-prone areas in the road network based on the accidents that
have already happened to avoid further accidents.

PROACTIVE

network planning planning and design

road safety audits
{Article 4)

road safety audit in the planning phase (R5AS)

REACTIVE

network-wide
road safety assessment
{Article 5)

black spot management (M Uko)

network safety management (ESN)

road safety audit of existing roads

period period period period period (RSAS)

1 2 3 4 5
periodic
road safety inspections
{Article &)

data management (Article 7):

law on the statistics of road traffic accidents (StvUnfstatG)

appeointment and training of auditors Articie 9):

recommendations for the training and certification of road safety auditors (MAZS)

daily/regular inspection of road condition
{BGB, Verkehrssicherungspflicht)

regular inspection of roadside equipment
(VWV-StVO)

Legal Framework EU:

» Directive 2008/96/EC, amended by
EU Directive 2019/1936

Legal Framework Germany:

« Road Traffic Regulations (& 44, StVO)

Road and Transportation Research

Association (FGSV):

« Recommendation on local accident
investigation (M Uko)

[FGSV, 2019]
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Accident Commission
Participants

regular participants

— police
— recording of accidents, accident analysis
— traffic monitoring

— road traffic authority
— orders on traffic sign arrangement

— road construction authority
— execution of orders

— implementation of measures for road
construction and operation

other possible regular or temporary participants

— academia

— local public transport provider
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Figure [1]
regular meetings

joint implementation of the local accident
investigation



Black Spot Management
Process

|dentification of black spots

Ranking

Detailed analysis

Identification of measures

Implementation and evaluation
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Black Spot Management
Process

|dentification of black spots

Ranking

Detailed analysis

Identification of measures

Implementation and evaluation
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Black Spot Management
Identification of Black Spots

black spot

— location within the road network where accidents occur repeatedly

separate identification of all accidents and accidents with personal injuries
— accidents with personal injuries:
— occur less frequent than accidents with only property damage

— could happen at different locations than property damage accidents
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Black Spot Management
Identification of Black Spots

requirements for observation periods

— aslong as necessary so that randomness does not lead to the detection of a black spot

— as short as possible to be able to combat black spots as quickly as possible

no change road design or operation

determinations

one map with all accidents during 1 year (urban areas)
one map with accidents with personal injuries during 3 years
longer time periods for special tasks (e.g. motorcycle accidents, tree accidents)

time periods in whole years to consider of seasonal fluctuations
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Black Spot Management
Identification of Black Spots
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Black Spot Management
Identification of Black Spots
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Black Spot Management
Identification of Black Spots

types of black spots

— accidents at junctions or accidents on road sections

— slight (visible in the 1-year map) or serious (visible in the 3-year map) 1
|
black spot thresholds 4______,*‘_
— atjunctions: |
— J1-year map: 5 accidents of the same type (driving accident, turn accident etc.) |
— 3-year map: 5 accidents \
— 15 accidents of the same type during 12 months — mass black spot I
_25m

— onroad sections:

— 1-year map: 5 accidents of the same type (driving accident, turn accident etc.) B
— 3-year map: 5 accidents

— linear black spots (on road sections):
— 3-year map: 3 exceeding-accidents (up to 300m between each other, variable total length)
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Black Spot Management
Identification of Black Spots

types of black spots
— accidents at junctions or accidents on road sections

— slight (visible in the 1-year map) or serious (visible in the 3-year map)

|

black spot thresholds ———

|

— atjunctions:
— 3-year map: accidents (fatal/serious injuries) * 5 + accidents (slight injuries) * 2> 15

4——————»*4——————»
I
1S
I3
|

— on road sections:
— 3-year map: accidents (fatal/serious injuries) * 5 + accidents (slight injuries) * 2 > 15 | |.25m_ max.300m

— linear black spot (on road sections):

— 3-year map: 3 accidents with a distance up to 600m between each other 1
(variable total length)
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Black Spot Management
Process

|dentification of black spots

Ranking

Detailed analysis

Identification of measures

Implementation and evaluation
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Black Spot Management
Ranking of Black Spots

Where to start?

— priorization according to the number of accidents or to the accident costs
— priorization according to the accident severity

— goal: complete execution
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Black Spot Management
Process

|dentification of black spots

Ranking

Detailed analysis

Identification of measures

Implementation and evaluation
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Black Spot Management
Detailed Analysis of Black Spots

documents/methods

accident maps (extract of the Electronic accident type map)
accident lists

accident diagrams

site visit

collection of further data if necessary
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Black Spot Management
Detailed Analysis of Black Spots

accident lists [FGSV 2012]
Ity oottt st e sttt r e e bbb b s e et e beaee Black Spot
LOCATION: vttt ettt ettt be e ess et eve s enseressereneeneene x] slight
TIMIE: ettt st sbe sttt re b ste e e e eerenrens [ serious
YN =T 1R O line Length = ..... km
NUMDEIT Lottt st s e
Number 1 2 A(F+SI) A(l) A Characteristics % EV
Year 2019 2019 Number of accidents | - -
Month Jan May December-March 30%
Day Sa Wed Saturday/Sunday 20%
Time 15 21 6-9/16-19 40%
Light conditions bright dark dark 25%
Road conditions wet dry wet/frozen 30%
Number of fatalities 0 1 total number of fatalities
Serious injuries 0 2 total number of serious injuries
Slight injuries 2 0 total number of slight injuries
Involved person 1 car truck total number of vulnerable road users
Involved person 2 car car total number of vulnerable road users
Number of involved persons 2 2 total number of single vehicle accident
Accident category (severity) 3 1 most frequent
Acicdent type 3 3 most frequent
Kind of accident 5 5 most frequent
Accident causes 28 28 most frequent




Black Spot Management
Detailed Analysis of Black Spots

accident lists

[FGSV 2012]
Ity oottt st e sttt r e e bbb b s e et e beaee Black Spot
LOCATION: vttt ettt ettt be e ess et eve s enseressereneeneene x] slight
TIMIE: ettt st sbe sttt re b ste e e e eerenrens [ serious
YN =T 1R O line Length = ..... km
NUMDEIT Lottt st s e
Number 1 2 A(F+SI) A(l) Characteristics % EV
Year 2019 2019 Number of accidents -
Month Jan May December-March 30%
Day Sa Wed Saturday/Sunday 20%
Time 15 21 6-9/16-19 40%
Light conditions bright dark dark 25%
Road conditions wet dry wet/frozen 30%
Number of fatalities 0 1 total number of fatalities
Serious injuries 0 2 total number of serious injuries
Slight injuries 2 0 total number of slight injuries
Involved person 1 car truck total number of vulnerable road users
Involved person 2 car car total number of vulnerable road users
Number of involved persons 2 2 total number of single vehicle accident
Accident category (severity) 3 1 most frequent
Acicdent type 3 3 most frequent
Kind of accident 5 5 most frequent
Accident causes 28 28 most frequent

— characteristics of black spot
— one list of 1-year map

— one list of 3-year map



Black Spot Management
Detailed Analysis of Black Spots

accident lists

[FGSV 2012]
Ity oottt st e sttt r e e bbb b s e et e beaee Black Spot
LOCATION: vttt ettt ettt be e ess et eve s enseressereneeneene x] slight
TIMIE: ettt st sbe sttt re b ste e e e eerenrens [ serious
YN =T 1R O line Length = ..... km
NUMDEIT Lottt st s e
Number 1 2 A(F+SI) A(l) Characteristics % EV
Year 2019 2019 Number of accidents -
Month Jan May December-March 30%
Day Sa Wed Saturday/Sunday 20%
Time 15 21 6-9/16-19 40%
Light conditions bright dark dark 25%
Road conditions wet dry wet/frozen 30%
Number of fatalities 0 1 total number of fatalities
Serious injuries 0 2 total number of serious injuries
Slight injuries 2 0 total number of slight injuries
Involved person 1 car truck total number of vulnerable road users
Involved person 2 car car total number of vulnerable road users
Number of involved persons 2 2 total number of single vehicle accident
Accident category (severity) 3 1 most frequent
Acicdent type 3 3 most frequent
Kind of accident 5 5 most frequent
Accident causes 28 28 most frequent

— characteristics of accidents

— basis: accident reports



Black Spot Management
Data basis

accident reports

— recorded by the police

— contains information about:

accident circumstances
accident severity
accident location
accident type

kind of accident

accident causes
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— date, time, day of week, light conditions, road conditions

— categorie, number of fatalities/serious injuries/slight injuries

— urban/extra-urban

— description of the causing traffic operation (7 different types)

— direction of movement of the participants in relation to each other
during the first collision or the first other mechanical impact

— e.g. effects of weather, road conditions, inappropriate speed, failure to
observe the right of way



Black Spot Management
Detailed Analysis of Black Spots

accident lists

[FGSV 2012]
Ity oottt st e sttt r e e bbb b s e et e beaee Black Spot
LOCATION: vttt ettt ettt be e ess et eve s enseressereneeneene x] slight
TIMIE: ettt st sbe sttt re b ste e e e eerenrens [ serious
YN =T 1R O line Length = ..... km
NUMDEIT Lottt st s e
Number 1 2 A(F+SI) A(l) Characteristics % EV
Year 2019 2019 Number of accidents | - -
Month Jan May December-March 30%
Day Sa Wed Saturday/Sunday 20%
Time 15 21 6-9/16-19 40%
Light conditions bright dark dark 25%
Road conditions wet dry wet/frozen 30%
Number of fatalities 0 1 total number of fatalities
Serious injuries 0 2 total number of serious injuries
Slight injuries 2 0 total number of slight injuries
Involved person 1 car truck total number of vu/neratl/e road users
Involved person 2 car car total number of vulneratlle road users
Number of involved persons 2 2 total number of single vehicle accident
Accident category (severity) 3 1 most frequent
Acicdent type 3 3 most frequent
Kind of accident 5 5 most frequent
Accident causes 28 28 most frequent

— summary of certain
characteristics

A(F+SI) - 3-year map
accidents with fatal and
serious injuries

A(l) - 3-year map
accidents with injuries

A -1-year map
(all) accidents



Black Spot Management
Detailed Analysis of Black Spots

accident lists [FGSV 2012]
CIY? orerenrerssesesssn e Black Spot ﬂnding structural similarities
LOCATION: vttt ettt ettt be e ess et eve s enseressereneeneene x] slight . .
THMIE. ettt ettt st et ettt et et s it st e b aeanes [ serious N aCCIdent events
YN =T 1R O line Length = ..... km
NUMDEL: .ottt — accident circumstances
Number 1 2 A(F+SI) A(l) A Characteristics % EV . Winter service
Year 2019 2019 Number of accidents | - - _ leisure traffic
Month Jan May December-March 30% L
Day Sa Wed Saturday/Sunday 20% - peak traffic times
Time 15 21 6-9/16-19 40% — identifiability (lighting)
Light conditions bright | dark dark 25% — grlp
Road conditions wet dry wet/frozen 30%
Number of fatalities 0 1 total number of fatalities
Serious injuries 0 2 total number of serious injuries
Slight injuries 2 0 total number of slight injuries
Involved person 1 car truck total number of vulnerable road users
Involved person 2 car car total number of vulnerable road users
Number of involved persons 2 2 total number of single vehicle accident
Accident category (severity) 3 1 most frequent
Acicdent type 3 3 most frequent
Kind of accident 5 5 most frequent
Accident causes 28 28 most frequent




Black Spot Management
Detailed Analysis of Black Spots

accident lists [FGSV 2012]
CIY? orerenrerssesesssn e Black Spot ﬂnding structural similarities
LOCATION: vttt ettt ettt be e ess et eve s enseressereneeneene x] slight . .
THMIE. ettt ettt st et ettt et et s it st e b aeanes [ serious N aCCIdent events
YN =T 1R O line Length = ..... km
NUMDEL: .ottt — characteristics of involved
Number 1 2 A(F+SI) Al A Characteristics % EV road users and injuries
Year 2019 2019 Number of accidents | - -
Month Jan May December-March 30%
Day Sa Wed Saturday/Sunday 20%
Time 15 21 6-9/16-19 40%
Light conditions bright dark dark 25%
Road conditions wet dry wet/frozen 30%
Number of fatalities 0 1 total number of fatalities
Serious injuries 0 2 total number of serious injuries
Slight injuries 2 0 total number of slight injuries
Involved person 1 car truck total number of vulnerable road users
Involved person 2 car car total number of vulnerable road users
Number of involved persons 2 2 total number of single vehicle accidents
Accident category (severity) 3 1 most frequent
Acicdent type 3 3 most frequent
Kind of accident 5 5 most frequent
Accident causes 28 28 most frequent




Black Spot Management
Detailed Analysis of Black Spots

accident lists [FGSV 2012]
CIY? orerenrerssesesssn e Black Spot ﬂnding structural similarities
LOCATION: vttt ettt ettt be e ess et eve s enseressereneeneene x] slight . .
THMIE. ettt ettt st et ettt et et s it st e b aeanes [ serious N aCCIdent events
YN =T 1R O line Length = ..... km
NUMDEL: .ottt — characteristics of accidents
Number 1 2 A(F+SI) A(l) A Characteristics % EV
Year 2019 2019 Number of accidents | - -
Month Jan May December-March 30%
Day Sa Wed Saturday/Sunday 20%
Time 15 21 6-9/16-19 40%
Light conditions bright dark dark 25%
Road conditions wet dry wet/frozen 30%
Number of fatalities 0 1 total number of fatalities
Serious injuries 0 2 total number of serious injuries
Slight injuries 2 0 total number of slight injuries
Involved person 1 car truck total number of vulnerable road users
Involved person 2 car car total number of vulnerable road users
Number of involved persons 2 2 total number of single vehicle accident
Accident category (severity) 3 1 most frequent
Acicdent type 3 3 most frequent
Kind of accident 5 5 most frequent
Accident causes 28 28 most frequent




Black Spot Management
Detailed Analysis of Black Spots

11
10

accident diagrams

=

— finding spatial similarities in accident events

— derive possible deficits s

8
5
— arrows with certain meanings regarding to —-@
— kind of involved persons/vehicles

— direction of movement
— most serious accident consequence
— road conditions

_ i 1t1 street 1/ street 2
llght Condltlons dd.mm.yyyy — dd.mm.yyyy (l-year map)

— special driving status (e.g. drive backwards) | 12 accidents (injuries, property damage) 6 x type 2
3 x type 3

— other information (e.g. blood alcohol) , , L 3 x type 6
accidents (fatal/ serious injuries)

accidents (slight injuries)

accidents (property damage)

fatal/ serious injuries

slight injuries

12

NV N I N

Figure [5]
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Black Spot Management
Detailed Analysis of Black Spots

site visit
— finding deficits regarding infrastructure, operation or environment

— using findings and knowledge from accident lists and accident diagrams
— e.g. day/time of site visit from accident list (maybe accidents happen most frequent in darkness)

— analysing all possible views and perspectives of road users (taking pictures)

— observation of moving and stationary traffic

— additional investigations: speed measurement, measurement of waiting times, ...

— to be checked at junctions:
— ldentifiability (Can you notice that there is a junction?)
— Comprehensibility (Can you notice what you have to do? Who has the right of way?)

— Visibility of other road users
— Passability (enough space, assistance for disabled people)

TECHNISCHE Black Spot Management
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Black Spot Management
Process

|dentification of black spots

Ranking

Detailed analysis

Identification of measures

Implementation and evaluation
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Black Spot Management
Finding Measures Against Black Spots

— discussion and consideration of possible measures in the accident commission
(using of experiences, literature)

immediate measures
— to beimplemented in any case
— e.g. new or changed marking, speed control

medium- to long-term measures

— e. g. stationary speed control, roundabout, traffic lights with left turn protection

TECHNISCHE Black Spot Management
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Black Spot Management
Finding Measures Against Black Spots

Literature

2009 2011 2016

Oberste Baubehdrde
im Bayerischen Staatsministerium des Innern S5

- Unfallhdufungen auf LandstraBen

SicherheitsmaBnahmen

Kostengiinstige Mallnahmen
an Unfallhdufungen
im Vorher/Nachher-Vergleich

Wirksamkeit

Reinhold Maier

Ralf Berger Webbasierter MaBnahmenkatalog
Martin Schmotz
Meartin Barwolff -
Jr— gegen Unfallhaufungen (MaKaU)
Petra Butterwegge Unfallforschung _*
Ausgabe 2011 Jorg Ortiepp der Versicherer Bundesministerium TECHNISCME SANDSTEIN
GDV |dgmlzlfra;tmklu m @ UNIVERSITAT
Autbruch > 4 DRESDEN NEUE MEDIEN
Bayern_
Figure [6] Figure [7] Figure [8] Figure [9]
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Black Spot Management
Process

|dentification of black spots

Ranking

Detailed analysis

Identification of measures

Implementation and evaluation
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Black Spot Management
Evaluation of Implemented Measures

To what extent has the measure increased road safety?

accident costS,ger

Impact of measure [%] =1 — -
P / [%] accident costSperore

— impact should be in the high double digits
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Black Spot Management
Process

|dentification of black spots

Ranking

Detailed analysis

Identification of measures

Implementation and evaluation
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