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Traffic Safety for Emergency Vehicles

- Emergency vehicles are more involved in car accidents:
- Probability is 8 times higher
- 1 person is killed every 272,000 emergency drives

—>What are the main reasons for
the accidents?
- Time pressure
- Special rights
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Rescue and Respond Time in Germany
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Around 8 and 15 minutes

Real rescue time is in average 8.7 minutes

95% of all operations reach the incident location less than 17 minutes.
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Emergency Vehicles

Emergency vehicles types:

These cars have special rights:
- If necessary to reach the destination as fast as possible
- Flashing blue light and siren
- Emergency vehicles are allowed to break road rules
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Methods

- Accidents reports of emergency vehicles:
- Operations with special rights
- newspapers and reports
- 189 accidents in Germany (2009-2015)

Emergency Vehicle Types involved in Accidents

Other special services 19%

Fire brigade 12%

Police car 28%
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(Emergency) ambulance 38%
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Results (4/6)
291 people were insured

Reasons for accident with insured people (n=118)

Red traffic light 1 37%
Uncontrolled Intersections 1 20%
Overtaking 1 10%

Turning 1 8%

Abrupt breaking 1 4%

Oncoming traffic 1 3%

Unknown reasons 1 3%

i Rear-end Collision 1 3%
ﬁ Pedestrian crossing 1 3%
& Icy roads 1 3%
Miscellaneous 1 2%

Alcohol 1 2%

Storm 1 1%

Parking 1 1%

Stop sign 1 1%

Oneway Street 1 1%
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Results (5/6)
12 were killed people

Reasons for accident with killed people (n=9)

Uncontrolled Intersections 67%
Storm 1 11%
u
-
o
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48]
&
Pedestrian crossing 11%
Oncoming traffic 1 11%
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Results (6/6)

Time of the accidents with emergency vehicles (n= 80.0)

noon 16%

afternoon 18%

night 12%

morning 20%

evening 32%
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Road types of accidents with emergency vehicles (n= 88.0)

Rural roads 39%

Highways 10%

Urban roads 50%
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Discussion

- Newspaper data are already filtered
- heavy accidents will get more attention
- There will be a lot more accidents
- Very detailed
- The results are similar to other studies
- Emergency vehicle driver should be supported
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Simulation in SUMO
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Simulation in SUMO
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- SUMO was first released in 2002

- Used worldwide

- Increasing number of users

- High level of awareness in science
- Open source
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But...

Current state of SUMO:

- All traffic rules are followed

- No accidents

- No emergency vehicles are modelled
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Special Rights of Emergency Vehicles 1/2

Speeding

- Modelled with “SpeedFactor” in “VehicleType”
Use restricted roads

- Modelled with “vClass” in “VehicleType”
Violate red traffic lights

- In TraCl Vehicle “speed mode”
Request priority at intersections
- ,Jmpatience” requests priority

http:/.nationaler-radverkehrsplan.de/praxisbeispiele/images/2084_01.jpg
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Special Rights of Emergency Vehicles 2/2

Use emergency lane

Use one way streets in opposing direction

Overtake other vehicles

Ignore stopping restrictions and parking prohibitions
- Parking is not modelled in SUMO
- Stopping is only possible at defined stops at the moment
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Conclusions

Accidents statistics of emergency vehicles

Emergency vehicles have more accidents while using special rights
Most of the accidents are happening at intersections

Next studies should investigate:

How traffic safety can be improved for emergency vehicles
Traffic simulation models for emergency vehicles

Traffic safety model

Evaluate traffic safety solutions for emergency vehicles with a
simulation
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Questions? Comments?

DLR
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