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American 
white pelican 

• >13,000 reported bird strikes with aircraft in USA in 2014 

• >$900 million in damages in USA each year 

Background 



Background 
 Estimated 89–340 million bird-automobile collisions annually in USA 

– 850 times more birds killed by cars than wind turbines 

– Especially important for rare and endangered species 

 



Birds use antipredator behaviors to avoid vehicles 

 Necropsies of 92 aircraft-killed birds 

(32 spp.) from JFKIA 

 Injury locations were most frequently 

posterior and ventral 

– Indicate evasive maneuvers, 

especially for gulls 

– Birds were not “blindsided”—they 

tried to react but didn’t have time 

Bernhardt et al. 2010. Ibis 152:830-834. 
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DeVault et al. 2015. 

Proc. R. Soc. B 152:830-834. 

How do birds decide when to initiate avoidance? 



 Birds appear to use distance rather than vehicle 
speed to estimate time-to-collision. 
 

 At speeds of automobiles on highways or aircraft 
on takeoff and landing, birds often initiate 
avoidance behaviors too late. 

Modern vehicles are much faster than natural predators 



Can birds use experience to mitigate the effects of vehicle speed? 

 Across much of the developed world, 

birds observe many vehicles each day.  

– Cars, aircraft, trains, boats, etc.  

 

 These vehicles don’t pursue the birds, 

but instead travel predictably along 

roads, flight lines, and railroad tracks.  

 

 How do birds use experience with 

vehicles to decide on a flight response 

when a collision is imminent? 



Three hypotheses on the role of experience 

1. Birds might differentiate between direct and tangential approaches; 

thus repeated exposure to passing or distant vehicles might have 

little effect on FID. 

2. Experienced birds might learn to increase FID in response to 

vehicles over those normally used to escape slower predators, 

thereby increasing their likelihood of successful avoidance.  

3. Experienced birds might habituate to repeated observations of 

passing or distant vehicles and decrease FID, thereby decreasing 

their likelihood of successful avoidance. 
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Methods—Training 

 Naïve rock pigeons 

– Birds only saw vehicles we wanted them to see 

 32 vehicle approaches over 4 weeks 

 3 groups of 35 birds each 

1. Trained at 120 km/h 

2. Trained at 60 km/h 

3. Control 

 



Field setup 









Methods—Measuring FID 

 Video lab 

– Allowed simulation of head-on 

approaches 

– Allowed high-speed 

approaches 

 1 km vehicle approach at 120 or 

240 km/h 

– 30 birds from each training 

group tested, one at a time 

– Visual only 

 Recorded behavior with 4 cameras 

 Quantified FID to nearest 1/15 sec 

 









Analyses 

 General Linear Model 

 DV = FID (square-root transformed) 

 IVs = training group (T120, T60, control), virtual vehicle 

approach speed (120, 240 km/h), interaction 

 Post-hoc analysis with LSD tests 



Results 

 Pigeons showed very little reaction to vehicle approach 

during training 

 During video playback, avoidance response evident in 

83 of 90 virtual vehicle approaches 

 Training group:  P = 0.001 

– Naïve (control) group had longer FID than T60 or 

T120 groups 

– No difference (P = 0.217) between T60 and T120 

groups 

 Virtual vehicle approach speed (P = 0.162) and 

interaction (P = 0.602) nonsignificant 

 



Results 

Training group 

Virtual vehicle 

approach speed  Mean (m) SD (m) 

Control 120 km/h 13.46 10.47 

  240 km/h 15.27 9.84 

T60 (60 km/h) 120 km/h 5.88 1.98 

  240 km/h 10.63 5.70 

T120 (120 km/h) 120 km/h 6.89 4.67 

  240 km/h 8.96 9.00 



Results 



Primary finding 

 Inexperienced birds had longer FIDs in response to 

direct vehicle approach than experienced birds 

– Experienced birds evidently learned that vehicles 

do not pose a threat 

– Habituation? 



Conclusions 

 Habituation could 

contribute to many bird-

vehicle collisions 

– Resident raptors on 

airfields? 



Email:  Travis.L.DeVault@aphis.usda.gov 
Office phone:  (419) 625-0242 

Questions or comments? 


