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Statistics Germany  

Animal accidents with damage to property 

 

• 210 000 -235 000 known accidents with animals 

• average 370 to 464 million Euros regulatory costs 

 

Animal accidents with fatally injured persons 

 

• 18 – 28 deadly accidents 

• 580 – 750 severely injured 

• 2100 – 2600 light casualties 

 

 average numbers for the years between 2000 and 2005 
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Statistics International 

ü Sweden: 900 passenger car/deer accidents with bodily injuries 

ü US: 2001 and 2002 approx. 27,000 persons had to be treated for non-

fatal injuries because of accidents involving animals  

•1,5 million accidents with red deer occur causing a damage sum of 

at least 1.1 billion US Dollars 

•about 150 persons dead and the numbers are rising 

ü Near East:  600 camel-vehicle collisions per year in Saudi Arabia with a 

  death rate of 0.25 per accident, representing six times as 

  much as all other types of accidents  

ü Australia: 94 fatal and 1,392 accidents (between 1990 and 1997)  

  causing people to be hospitalized 
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Main cause - animals 

One factor is valid for all investigated countries the main cause for vehicle-

animal accidents with fatally or severely injured persons are large animals. 

 

ü  In the US it is the accidents with red deer 

ü  In Europe and Canada it is elk and red deer 

ü  In Australia cattle and horses  

ü  In the Near East it is camels. 
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Main cause – accident type 

ü Head-on collisions i.e. the initial contact is with the car front 

 

ü When large animals collide with a motor car only the legs are caught by 

the vehicle front whereas the torso hits in most cases the wind screen, 

the A-pillar and the roof  

 

ü Most significant deformations are caused and these intrusions lead to 

injuries of the vehicle occupants because the structure of the vehicle is 

not designed for this kind of load 
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Method 

ü typical accident scenario 

1. crossing animal 

2.  animal standing on the road  

ü head-on impact by a vehicle 

ü different speeds 

ü various vehicle types 
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Vehicle selection by European Commission 

ü A Micro car (Smart) 

ü B Compact car (Fiat Punto) 

ü C Medium-size car (VW Golf) 

ü D Upper medium-size car (Volvo S70) 

ü E Top class (Audi A6) 

ü F Luxury class (Mercedes S) 

ü S Sports car (Ferrari) 

ü M Multipurpose vehicle (VW Touran) 

ü J Off-road car, SUV (BMW X5) 
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Animal selection 
name 

scientific 
name 

distribution 

length 
of 

head 
and 

torso  

shoulder 
height  

weight 

 

 

cow 
bos 
primigenius 
taurus 

world wide 1.6-3.0 1.2-1.5 
500-
1200 

 

Scott Bauer 
(US 
Department 
of Agriculture, 
Agricultural 
Research 
Service). 

horse 
equus ferus 
caballus 

world wide 2.0-3.0 1.0-1.6 175-450 

 

Vulkano 

wild boar  sus scrofa world wide 1.3-1.8 0.8-1.0 70-200 

 

Richard Bartz, 
Munich 
Makro Freak 

        

stag   0.7-2.9 0.3-1.9 7-800 
 

 

(white-tailed 
deer) 

odocoileus 
virginianus 

North 
America  

 1.0-1.1 100-150 

 

Scott Bauer, 
Agricultural 
Research 
Service, 
United States 
Department 
of Agriculture.  

red deer  
cervus 
elaphus 

Europe 
1.80-
2.10 

 100-168 

 

Heinz 
Seehagel 

wapiti  
cervus 
canadensis 

North 
America, 
Eastern Asia 

 0.75-1.50 230-450 

 

Jim Leupold 
and U.S. Fish 
and Wildlife 
Service 

elk alces alces 
Eurasia, 
North 
America 

3.00 2.3 800 

 

 

fallow deer dama dama 

Central 
Southern 
Europe 
Middle East 

1.30-
1.75 

0.8-1.05 65-110 

 

Wisnia6522 

deer 
capreolus 
capreolus 

Central 
Europe 

1.00-
1.40 

0.6-0.9 15-30 

 

 

reindeer  
rangifer 
tarandus 

Eurasia, 
North 
America 

1.20-
2.20 

0.9-1.40 60-300 

 

Alexandre 
Buisse  

        

 

name 
scientific 

name 
distribution 

length 
of 

head 
and 

torso  

shoulder 
height  

weight 

 

 

Camels camelidae    300-700 
 

 
 

Dromedary 
(Arabic camel) 

camelus 
dromedarius 

Asia, Africa 2.3-3.4 1.80-2.30 300-700 

 

Daderot 

Bactrian camel  
camelus 
(ferus) 
bactrianus 

Asia 2.5-3.0 1.80-2.30 450-900 

 

 

BS Thurner 
Hof 

New-world  
camels 

Lama    
 

 

 
 

guanako 
lama 
guanicoe 

South 
America 

1.2-1.7 0.9-1.2 80-120 

 

PowersPhotos  

lama lama glama 
South 
America 

 1.1-1.3 120-150 

 

Anakin 

Alpaka Lama pacos 
South 
America 

 0.9-1.1 55-70 

 

Russelgz 

Vicunga Vicunga     
 

  

Vicuña 
vicugna 
vicugna 

South 
America 

1.4-1.6 0.9-1.0 55-65 

 

Dodo, L. 
Haefner  
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Animal models 

ü Developed as multi-body models 

1. most dangerous animals based on statistical data 

2. just for comparison animals were modeled that are frequently involved in 

accidents but do not have such a high potential of risk 
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Theory 

ü geometrical conditions have influence on the collision 

ü height of the animal COG increases the longitudinal velocity of the 

animal is changed 

ü COG of animal is below the point of impact, then the animal is 

“thrown to the front” 
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Results 
ü In principal one can differentiate between 

two main groups 

1. Collisions with animals affecting only the 

front area of the vehicle and no contact 

with passenger cell 

2. Collisions with animals, where there is 

contact to the passenger cell due to the 

body geometry 

(source: http://media.news.de/resources/thumbs/58/d3/6358735260f58f19485d4d8d0912.jpg) (source: : http://kenai.fws.gov/overview/notebook/images/moose_collision_with_car.JPG) 
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Results 
ü Validation of the models could only be carried out by separate tests  

ü stiffness definition of the animals merely estimated values were taken because 

there is no available data 

ü similar results come from multi-body simulations as from simplified calculations 

of the rigid body 

ü The mass ratio between animal and vehicle and the geometric situation are 

decisive parameter for the change of vehicle velocity at the point of impact and 

therefore it is a factor for the load on the passenger cell 

ü combination of compact car and a very heavy animal at a velocity of about 100 

km/h the change of velocity is found in the area of the front requirements i.e. the 

restraint systems and also the vehicle structure 

ü depending on geometrical conditions only a part of the animal hits the vehicle 

front and other parts of the animal hit the passenger cell, especially at the 

windscreen, A-pillar and the front part of the roof 

ü High injury potential through massive deformations and direct contact with 

passengers and parts of vehicle structure and animal  
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Passive Measures 
ü FE-simulations, freely available FE-model (2007 Chevy Silverado) from the 

National Crash Analysis Center (NCAC)  

ü loaded with a simplified model of an animal body 
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Passive Measures 
ü partly massive intrusions 

ü accelerations also in a mass ratio of 1:5 between vehicle and animal body are 

sufficient to move the passengers forward into the intruding parts 

ü extreme case the accelerations at the first are not high enough to activate the 

airbag and this means another change for the worse for the passengers 

ü effective improvement can only be created for a concrete vehicle model because 

optimization includes other aspects like e.g. convenience, legal requirements 

etc.  

ü Conclusions are that by partially massive deformations engagement in the area 

of the A-pillar is necessary  

ü these measures are valid if one can assume not to change the vehicle design 

otherwise solutions with a cage around the passenger cell would be appropriate 

and that would imply additional development loops because legal requirements  
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Active Systems - Vehicle 

ü ABS 

ü ESP 

ü Brake Assist System 

ü Light source technology 

ü Night-Vision Systems 

ü Identification of Objects 
• Ultra-sonic sensors  

• Radar with peculiarities for long-range radar/LRR 

• and short-range radar/SRR 

• Lidar based on scanning or fixed laser-beam  

• Cameras, for the visible realm as well 

  as for heat radiation 

• C2X, communication between road users 



[FSI Frank-Stronach-Institute] 

17 

     Vehicle Safety Institute  05.07.2011 ACEX2011 

Active Systems - Requirements 
ü basic assumptions are that a vehicle is crossing the street with a defined velocity 

and angle 

ü sensor is defined ideal, it means that the animal is detected without loss of time  

ü Brake is defined ideal, no brake lag 
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Active Systems - Infrastructure 

ü Deer fencing 

ü Undercrossing and overcrossings 

ü Illumination 

ü Artificial Deterrents  

ü Reflectors 

ü Acoustic Means  

ü Olfactory Means  

ü Warning Signs 

ü Shaping of Lateral Road Space  

ü Animal Recognition Systems and Warning Systems 

ü Directed Reduction of Population 

 

  

 

 

 

 

 

 

 

Source:dmfencing.com 

Source: toolsandleisure.co.uk 
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Active Systems - Driver 

ü Speed reduction 

Direct connection between speed of the vehicle and impact speed i.e. impact speed and 

accident severity 

 

ü Reaction 

Because of swinging out and subsequently steering back to the lane the vehicle becomes 

instable and starts skidding and vehicle cannot be controlled by the driver in this range of 

limited conditions and collisions with on coming traffic are the result or accidents because 

the vehicle comes off course 
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Conclusion 

ü although traffic accidents with animals are a small portion in the official statistics these 

accidents have substantial economic significance 

ü statistics are not precise enough to make concrete statements about the accident 

configurations 

ü in the area of passive safety the potential is not as available to that extent as in active 

safety 

ü active means concerning the driver, the vehicle and the infrastructure are feasible but a 

combination of all means would make sense 

ü Some systems are already in use in various modern vehicles and more systems are being 

developed and tested which should have the potential to mitigate or avoid accidents with 

animals 

ü More suitable models have to be developed and defined to calculate the requirements for 

vehicles 

ü Defining the requirements for sensors need a lot more detailed investigation 

ü An additional potential is achieved by combining active and passive means as can be 

found already in some vehicles known as integrated vehicle safety 
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THANK YOU for your Attention 

 

 
Further information  

 

stefan.kirschbichler@tugraz.at 

 

http://www.vsi.tugraz.at 
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