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Problematic Attitude Regarding Bird Strikes
• Many people in the upper echelons of airlines and the 

military believe that bird strikes are totally random events.
• Many pilots share that philosophy:

• “You pay your nickel and take your chances.”
• “They’re always out there and if it’s not your day or theirs, 

you hit them.”
• “It’s just a matter of time and luck.”

• Until this attitude changes, it will be challenging to 
incorporate viable counter-bird technology on aircraft.

• Once only a single company demonstrates successful bird 
strike reduction and markets that safety advantage to the 
public, then the floodgates will open.



Common Mistaken Beliefs About Bird Strikes

• Bird strikes are totally random events.
• There are no active defensive measures for pilots to 
employ to reduce bird strike risks.

• Bird strikes are only an “airport problem,” but not an 
“airplane problem.”

• Birds always dive away from an approaching aircraft.
• Bird strike risks cannot be predicted for specific 
airports or flights on specific dates and times.



What We Know About Bird Strike Events:
• The lower the altitude, the higher the threat.
• Higher speed and higher power settings increase damage threat.
• The majority of fatal strike events is on departure.
• Wing leading edge lift devices are typically extended.
• The landing lights are usually on (day and night).
• Countermeasures must vary with ambient lighting: day, 

dusk/dawn, and night.
• Scientific data has shown that birds are often in a defensive or 

escape posture at impact.
• To avoid the aircraft, the bird must detect the aircraft, decide if it 

is a threat, and effectively defeat the threat.



Strike Locations on Aircraft

Picture Credit: Boeing Aeromagazine
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Bird Strikes to Engines Are NOT Random

• 25 years of data showed there was a statistically significant difference with 
FEWER bird strikes on the right side of aircraft. 

• There was a 5.6% overall difference with less than a 1/10,000 chance of that count 
being random. (P< 0.0001)

• Three “times of day” categories:
• Day 53.2%/46.8% 6.4% Difference
• Dusk/Dawn 55.9%/44.1% 11.8% Difference
• Night 51.5%/48.5% 3.0% Difference

• Some factor is causing FEWER bird strikes on the right that cannot be random!
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• Logical Hypothesis: Since there are FEWER BIRD STRIKES ON THE RIGHT SIDE, the difference 
must be in external lighting.

• Birds avoid the aircraft because they see the green light very well, resulting in fewer strikes on 
the right. 

• Many birds do not see the red light very well and they do not avoid the aircraft. 
* Note: ALL birds DO NOT match the spectral coverage shown in this graphic.

Human vs Common Bird Visual Spectrum
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Pilot’s Viewpoint of Scientific Studies & Tests

• Large sign on the wall at USAF ANG AFREC Test Center:
“If it’s not in the field, it doesn’t count!”

• “Someone needs to ‘do something’ to give pilots tools to 
reduce bird strikes!”

• 25 years since the USAF E-3 crash (24 fatal).
• 10 years since Sully’s Hudson River ditching.
• 5 years since Richard Dolbeer’s discovery that aircraft lighting 

affects bird strikes.
• Our goal is to be the catalyst that moves the scientifically 

valid studies onto aircraft ASAP.
• Let’s get serious about bird strikes!



Left/Right Bias Changes With Ambient Light
• Day 53.2%/46.8% 6.4% Difference
• Dusk/Dawn 55.9%/44.1% 11.8% Difference
• Night 51.5%/48.5% 3.0% Difference
• 5.6% overall difference in all lighting conditions.

• Obvious Conclusions:
• Wingtip lighting color affects strike events.
• Ambient Light intensity affects left/right bias.
• Landing light blinding apparently reduces bias in low light scenarios.
• Bird strikes are an Airplane Problem – NOT an Airport Problem.
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When, Where, & What for US Strikes
• The discovery that bird impact into aircraft engines is not 

random led to other research in bird strike predictability.
• Source is the latest FAA Wildlife Strike Data Base.
• Last six years of data: 2013-2018.
• Used the 320 US commercial “K” airports that had strikes in 

Jan 2013.
• Added PHNL as only non-K airport due to strike volume.
• Rank ordered these 321 airports by number of strikes (High to 

Low).
• Guesses as to top US bird-strike airports????



Top 25 Strike Locations (2013-2018 Count)



2013-2018 Data Top 5 + MCI
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Six-Year Total KDEN
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Six-Year Data KDEN
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Individual Year Data KDEN
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Great Lakes Airports in Top 5 (2013-2018)
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2018 Data ORD & MCI
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Six-Year Totals KDFW & KMEM

0

50

100

150

200

250

300

350

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Count Variance by Month

DFW MEM

Highest Peak is May
Warm WX Low Point in June
Second Peak August-October
Low in December - March



Top 20 Airports by Annual Average Count
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2018 Strike Count by Month
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Bird Strike Count is NOT Strike Risk
• Risk is number of strikes related to number of flight operations (one 

takeoff or landing is an operation).
• Total Strikes / Total Operations = Risk per Operation
• Since we can determine historical strikes in a particular month or week, 

we can predict risk based on historical data and airport operations 
count.

• Example:
• In August, 2018 DFW had 51 Strikes while Dayton had 7.
• DWF ops for August, 2018 was 32,946 while Dayton ops count was 4199.
• DFW Risk: 51/32,946 = .00155    DAY Risk: 7/4199 = .00167
• DFW Risk is 1.55 strikes per 1k ops while DAY Risk is 1.67 strikes per 1k ops.
• STRIKE RISK in August, 2018 was GREATER at DAY than at DFW.



2018 Annual Highest Risk Airports
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2018 Strike Count by Month
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August 2018 Highest Risk Airports
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Top 3 Bird Threats in August, 2018
• KEVV (Evansville, IN) 12

• 2018: Killdeer (3), Mourning Dove (2), E. Meadow Lark (1)
• 6-Year: Mourning Dove (36), Killdeer (15), E.  Meadow Lark (7)

• KMCI (Kansas City, MO) 34
• 2018: Barn/Cliff Swallow(12), Killdeer (6), Mourning Dove (3), E.  Meadow Lark (3)                                           
• 6-Year: Swallows* (35), Larks* (19), Killdeer (9), Mourning Dove (9), SUB (20)

• KDAY (Dayton, OH) 13
• 2018: Barn Swallow (3), Rock Pidgeon (2), Mourning Dove (2)
• 6-year: Barn Swallow (18), Killdeer (15), E. Meadowlark (10), European Starling (10)

• KRSW (FT. Myers, FL) 18
• 2018: Barn Swallow (10), Mourning Dove (3), Common Nighthawk (2)
• 6-Year: Barn/Tree Swallows (22), E. Meadowlark (14), Mourning Dove (9)

• KCMH (Columbus, OH) 24
• 2018: Mourning Dove (5), Killdeer (5), Canada Goose (3)
• 6-Year: Killdeer (21), Barn Swallow (16), Mourning Dove (12), European Starling (10)



February, 2018 Highest Risk Airports
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Top 3 Bird Threats in February, 2018
• KTPA (Tampa, FL)  7

• 2018: Mourning Doves 3, Brown Pelican 2, Sand Pipers 2, Snapping Turtle 1
• KOAK (Oakland, CA)  8

• 2018: Barn Owls 2, Gulls 2, Kestrel 1 
• KSMF (Sacramento, CA) 5

• 2018: Pintail Ducks 2, Gulls 2, Meadowlark 1
• KAUS (Austin, TX) 6

• 2018: Gull 1, Shrike 1, Mourning Dove 1, Unknown 3
• KMEM (Memphis, TN) 6

• 2018: Ducks 1, Blue Heron 1,  Meadowlark 1, Unk Small 2, Coyote 1



Risk Knowledge Leads to Real Time Use 
of Smart Countermeasures!

• Strike Risk is NOT RANDOM and can be quantified from historical data 
connecting location, calendar date, types of expected threats, time of day, 
etc.

• Real time risk analysis is possible in modern aircraft via relatively simple 
technology.

• Wildlife Strike Data Base may be on-board an aircraft in a microchip.
• The data base identifies the departure, enroute, and landing threats based on 

real world historical data and real-time location, altitude, and speed.
• May be accomplished within each “smart light” without pilot entry.
• May also be presented to aircrew for part of departure or arrival briefings.

• A “smart” light knows real-time location, speed, and altitude from micro-
GPS and adjusts the Counter-Bird lighting for the historical threat on 
current date, time of day, and types of birds expected.



Counter-Bird “Smart” Lighting Concept
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(U.S. Patent Number: 10,351,258)



DESTINATION ID
KSMF

ETA
1700Z

Departure Threat Screen

Departure Threat: (Historical Data  from +/- 3 days and */- 2 Hours of ETD)

DATE: 18 May 21 TIME: 13:22:43Z

DEPARTURE ID
KMEM

ETD
1410Z

CRUISE ALT
340

- 16 May 20   1440Z   2 x Starlings at 600’ MSL  L wing  RW 18R
- 17 May 20   1333Z   1 x Lark at 500’  R Windscreen  RW 18R
- 18 May 20   1230Z   1 x Starling at liftoff  50’ AGL  RW 27
- 18 May 20   1325Z   1 x RT Hawk at 2700’  L engine  RW 09
- 20 May 20    1605     3 x Starlings on T/O roll  R wing and radome  18R

KMEM is #4 in Top 25 Departure Risk CONUS Airports

(U.S. Patent Number: 10,351,258)



DESTINATION ID
KSMF

ETA
1722Z

Arrival Threat Screen

Arrival Threat: (Historical Data  from +/- 3 days and */- 2 Hours of ETD)

DATE: 18 May 21 TIME: 16:32:05Z

DEPARTURE ID
KMEM

ETD
1418Z

CRUISE ALT
320

- 17 May 20   Day NTG  1 x jack rabbit struck on rollout  RW 16L
- 17 May 20   1605Z   1 x Swallow 1200’ MSL  RW 16L
- 19 May 20   1730Z        1 x Small Unknown 5 NM NE 1550 MSL  RW 16L

KSMF is #58 in Top 25 Arrival Risk CONUS Airports

(U.S. Patent Number: 10,351,258)



What About Landing Lights?
• 1989 USAF Study through Clemson 

University concluded, “Birds do not 
make evasive maneuvers to avoid 
approaching aircraft(s) with their 
landing lights on.”

• The FAA Wildlife Strike Reports seem 
to support that conclusion.

• Landing light design, location, and 
operational usage should change in high 
bird threat areas.

• Landing light modifications should 
significantly decrease night and dusk  
strike events. 



What About Daytime?
• The Left/Right Bias Report shows a 6.4% difference, apparently from 

wingtip light color.
• We expect a reduction in daytime strikes with more specialized 

modifications which are in work now.
• 62% of fixed-wing strikes are in daylight; helos are 50%/50%.



Many Bird Strikes Are Undetected
• Total Data 2013 - 2018 81,698 Strikes
• Total Known 70,944
• Total Undetected by Crew 10,754
• Undetected Strike Percentage 13.2%
• 41% of total strikes were into an engine 33,496
• Undetected Engine Strikes 4,409
• Undetected engine strikes are dangerous because in many cases, the engine 

could have been saved from gradual self-destruction.
• Often after a bird strike, a pilot’s first question is, “Did we take one into an 

engine?”
• Catastrophic damage is obvious, but undetected moderate or even minor 

damage can progress into an engine loss. 



Specialized Intake Lighting
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Laser Barrier 
Inside Intake

• Makes engine MUCH MORE VISIBLE to birds.

Potential to identify 
impact points XX

• Provides Positive Confirmation and Count of “bird into engine” events.

(U.S. Patent Number: 10,351,258)

http://en.wikipedia.org/wiki/File:Boeing_737-400_Engine.JPG
http://en.wikipedia.org/wiki/File:Boeing_737-400_Engine.JPG


Our Solution: Address the Bird’s 3D Problem 
and Help Him Avoid Impacting the Aircraft

• Detect the aircraft.  
• Introduce highly visible attention-getting lighting patterns based on the threat.
• Selectively illuminate the aircraft with no negative effects on crew or ops.
• Modify landing light patterns and colors.
• Help birds detect and avoid engines based on the local bird threats.

• Decide if the aircraft is a threat to him.
• Use lighting that helps birds decide that the aircraft is a threat.
• Use visible cues to appear as a natural enemy.

• Defeat the perceived threat/attack by the aircraft.
• Earlier detection, tracking, and escape decisions will increase successful 

avoidance of the aircraft.



Counter-Bird Lighting- The Next Logical Step 
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(U.S. Patent Number: 10,351,258)

Lumen International, Inc.
561-779-5906
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QUESTIONS?
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