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 Habitat/food resource 

management 

 Wildlife dispersal, 

removal, relocation, and 

exclusion

 Detection/prediction of 

wildlife movements and 

behavior

 Sensory ecology, 

physiology, and 

antipredator behavior

Research to prevent wildlife-aircraft collisions—Broad Topics



Specific Topics for Today’s Presentation

 Quantifying bird movements

 Turfgrass and alternative land covers for airports 

(solar arrays)

 Evaluation of an acoustic hailing device

 Evaluation of an “air whip” device to disperse birds

 Evaluation of avian radar

 Using GIS to explore the effects of landscape 

structure on bird strikes

 Development of aircraft lighting to reduce bird 

strikes
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Turfgrass at Airports

>3,306 km2 of airport grasslands at airports in USA
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What are the other options?

 Non-harvested 

herbaceous ground 

covers

 Agriculture

 Solar arrays

 Other alternative 

energy production 

(biofuels)



Solar arrays



Fresno Yosemite International Airport

2.4 MW photovoltaic array 

•Constructed in 2008

•Occupies ~16 acres (<1% 

of total airport property)

•Produces 60% of airport’s 

energy demand

•$19 million in energy cost 

savings over 20 years



But, lack of information 

on potential wildlife 

hazards



Do PV arrays increase wildlife hazards at airports?

Perches Shade





Airfield

PV array

Bird Hazard Index (BHI)—all birds



Efficacy of an acoustic hailing device as an 

avian dispersal tool on airports



Acoustic Hailing Devices (AHDs)

 Also called LRAD

 Developed for long-distance 

communication and nonlethal crowd 

control

 Project sound in a narrow beam

 Study Objective:  evaluate the 

efficacy of an AHD as a dispersal tool 

free-ranging birds recognized as 

hazardous to aviation safety 



Before and after counts of birds
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Wildlife Society Bulletin, in press



“Air whip”

 Developed by South African company—Aztec Electronics, 

as a nonlethal area repellent for birds

 Compressed air passed through a hose that creates hissing 

noise and snake-like movement

 No literature available on efficacy

 Study Objective: determine if an erratically moving hose 

prevents Canada geese from using a desired location for at 

least 3 hours in pen studies



Methods

 Three experiments with six replicates per experiment

– Stationary hose (only sound; no movement)

– Moving hose (sound and movement)

– Benign threat (black flag; control)

1. Determine preferred side during 1-hr pre-treatment

2. Activate hose (or flag) on preferred side when a goose is present there

3. Determine when geese stop leaving preferred end or do not move away 

from hose





Results and Conclusions

 Geese responded to air escaping from a hose, but more so when 

the hose was moving than when it was stationary

 Birds soon ignored the sound of escaping air and returned to the 

preferred side of the pen when the hose was stationary

 No reaction to control (flag)

Replicate Stationary Moving

1 2.6 6.0

2 1.5 6.0

3 4.3 4.2*

4 3.0 6.0

5 3.6 5.5

6 3.5 5.0

Mean relative location scores for 

Canada geese moving away from either 

a stationary or moving air hose.  

Larger numbers reflect a further 

distance of geese from the source hose.



Avian Radar





Bird Results—Horizontal Scanning Radar

Single Turkey Vultures

Single Red-tailed Hawks



Bird Results—Horizontal Scanning Radar

Canada Goose Flocks

Duck Flocks



How does the landscape matrix influence the bird strike rate? 

Prediction: The strike rate will differ across airports because of the 

surrounding landscape matrix and land uses characteristics of 

fragmentation. 



Methods 
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Sample size = 100 Part 139 airports 
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Landscape variables 

Based on the ecology of the species

 Landscape level

– Modified Simpson’s Diversity Index

– Contagion index for dispersion

– Crop diversity

 Class level (crop, water, wetland, open space)

– Number of patches

– Patch percentage of landscape

– Distance from other patches

– Total edge of patch



Results—significant predictors of AE strike rate

3 km

• Landscape diversity

• Crop area/edge

8 km

• Wetland patch/edge

• Crop area/edge

• Water patch/edge

13 km

• Water distance/edge

• Crop area/edge

• Wetland area/edge



Landscape 

Diversity

3 km



Recommendations 

 Land use is important at 

3, 8, and 13 km 

– Regulate land use up 

to 13 km?

 Water, wetland, and crop 

attractants 

 Use in conjunction with 

other mitigation 

 Tool for collaboration 



Detection window

bird

Aircraft Lighting



Visual physiology Perceptual modeling Behavior experiments

• Visual field configuration

• Visual acuity

• Temporal visual resolution

• Sensitivity of photoreceptors

MWS

SWS

U/VS

LWS

Object

Background

• Visual attention

• Detection time

• Escape time

• Increase 

conspicuousness 

of stimuli from the 

target species’ 

visual perspective

Research Approach
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