








The number and rate of wildlife strikes have increased in Brazil...Why?

Registered Aircraft – 18,710 in 2011 to 22,189 in 2018;

Total commercial aircraft movements increased 23% from 2011 through 2018;

Replacement of older and noisier aircraft fleets with more efficient and quieter, 

two-engine aircraft;

Inadequate and/or conflicting regulations and policies 

in the past impacting the safety management of wildlife;

Land-use practices (e.g., waste disposal operations);

wildlife habitats, and human-activities near some 

Brazilian airports that potentially attract hazardous wildlife.
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Two datasets were the primary sources of data (JAN 2011 through DEC-

2018);

The Brazilian national wildlife database (NWSD), managed by the Brazilian 

Aeronautical Accidents Investigation and Prevention Center (CENIPA); and

The Air Traffic Operations Annual Reports, published by the Brazilian Air Traffic 

Control Department (DECEA).

Data analysis;

Descriptive data analysis to provide an intuitive and overall trend of 

wildlife strikes at (and around) the five busiest airports in Brasil.
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There 967 reported wildlife strikes in Guarulhos Airport (2011-2018);
97.05% involved birds!
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YEAR AIRCRAFT OPERATIONS WILDLIFE STRIKES INDEX

2011 274,875 79 28.74

2012 279.036 117 41.93

2013 290,436 125 43.04

2014 310,690 80 25.75

2015 299,457 117 39.07

2016 272,141 151 55.49

2017 271,237 125 46.09

2018 299,961 173 57.67

Note. Index refers to the number of wildlife strikes per 100,000 aircraft operations.
Note 2. One aircraft movement refers to one takeoff, one landing, one touch-and-go, one missed approach, and one itinerant traffic. 6



There were 967 wildlife strikes in Guarulhos Airport (2011-2018);
64% during the day;
98% involved commercial aircraft;
870 strikes below 1,500 feet AGL (88.97%). 
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There were 290 damaging wildlife strikes in Guarulhos (2011-2018);
73% during the day / 20% at night;
87% occurred below 1,500 feet AGL (259 damaging strikes). 
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There 547 reported wildlife strikes in Congonhas Airport (2011-2018);
97.58% involved birds!
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YEAR AIRCRAFT OPERATIONS WILDLIFE STRIKES INDEX

2011 221,247 85 38.41

2012 227,240 60 26.41

2013 222,902 57 25.57

2014 216,133 75 34.70

2015 221,534 53 23.92

2016 219,746 92 41.86

2017 223,989 56 25.01

2018 228,866 69 30.14

Note. Index refers to the number of wildlife strikes per 100,000 aircraft operations.
Note 2. One aircraft movement refers to one takeoff, one landing, one touch-and-go, one missed approach, and one itinerant traffic. 9



There were 547 wildlife strikes in Congonhas Airport (2011-2018);
74% during the day;
94% involved commercial aircraft;
480 strikes below 1,500 feet AGL (87.75%). 

Wildlife Hazard Management: An Analysis of Wildlife 
Strikes Data From the Five Busiest Airports in Brasil
– (2011-2018]

Branch Strikes Movements Index

Commercial 474 1,342,047 35,31

GA 28 419,349 6.67

Military 2 20,171 9.91
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There were 178 damaging wildlife strikes in Congonhas Airport (2011-2018);
76% during the day / 21% at night;
80% occurred below 1,500 feet AGL (142 damaging strikes). 
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There 899 reported wildlife strikes in Brasilia Airport (2011-2018);
88.69% involved birds!
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YEAR AIRCRAFT OPERATIONS WILDLIFE STRIKES INDEX

2011 201,052 81 40.19

2012 203,952 115 56.38

2013 195,260 104 53.26

2014 200,001 76 37.99

2015 199,246 98 49.18

2016 172,483 123 71.31

2017 158,507 151 95.26

2018 164,485 151 91.81

Note. Index refers to the number of wildlife strikes per 100,000 aircraft operations.
Note 2. One aircraft movement refers to one takeoff, one landing, one touch-and-go, one missed approach, and one itinerant traffic. 12



There were 899 wildlife strikes in Brasilia Airport (2011-2018);
73% during the day;
73% involved commercial aircraft;
858 strikes below 1,500 feet AGL (95.44%). 
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There were 400 damaging wildlife strikes in Brasilia Airport (2011-2018);
76% during the day / 21% at night;
97% occurred below 1,500 feet AGL (387 damaging strikes). 
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There 296 reported wildlife strikes in Santos Dumont Airport (2011-2018);
99.18% involved birds!
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YEAR AIRCRAFT OPERATIONS WILDLIFE STRIKES INDEX

2011 163,096 21 12.88

2012 169,744 23 13.55

2013 157,117 33 21.01

2014 150,575 29 19.26

2015 139,561 39 27.95

2016 120,265 37 30.77

2017 118,149 70 59.25

2018 117,740 44 37.38

Note. Index refers to the number of wildlife strikes per 100,000 aircraft operations.
Note 2. One aircraft movement refers to one takeoff, one landing, one touch-and-go, one missed approach, and one itinerant traffic. 15



There were 296 wildlife strikes in Santos Dumont Airport (2011-2018);
66% during the day;
73% involved commercial aircraft;
273 strikes below 1,500 feet AGL (94.13%). 
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Branch Strikes Movements Index
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There were 104 damaging wildlife strikes in Santos Dumont Airport (2011-2018);
70% during the day / 22% at night;
85% occurred below 1,500 feet AGL (88 damaging strikes). 
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There 692 reported wildlife strikes in Galeao Airport (2011-2018);
94.52% involved birds!

Wildlife Hazard Management: An Analysis of Wildlife 
Strikes Data From the Five Busiest Airports in Brasil
– (2011-2018]

YEAR AIRCRAFT OPERATIONS WILDLIFE STRIKES INDEX

2011 148,711 75 50.44

2012 166,053 67 40.35

2013 155,126 87 56.09

2014 151,282 64 42,31

2015 141,549 115 81.25

2016 131,168 93 70.91

2017 127,092 97 76.33

2018 116,717 94 80.54

Note. Index refers to the number of wildlife strikes per 100,000 aircraft operations.
Note 2. One aircraft movement refers to one takeoff, one landing, one touch-and-go, one missed approach, and one itinerant traffic. 18



There were 692 wildlife strikes in Galeao Airport (2011-2018);
67% during the day;
98% involved commercial aircraft;
646 strikes below 1,500 feet AGL (95.73%). 
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Branch Strikes Movements Index
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There were 258 damaging wildlife strikes in Galeao Airport (2011-2018);
73% during the day / 20% at night;
93% occurred below 1,500 feet AGL (229 damaging strikes). 
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CENIPA Wildlife Strike Database;

There 491 strikes involving a major air carrier in Brazil in 2018 (personal information);

CENIPA Database – 626 strikes in the same period!

Several strike reports were incomplete (e.g., missing information about phase of 

flight; altitude of strikes; costs) and/or with conflicting information (e.g., strike during 

landing   X   altitude 3,000 feet AGL);

There is a need for data / information about the number of aircraft movements per time of the day;

There is a need for information regarding the costs of wildlife strikes.

It is important to note that comparison of reported wildlife strike data from an 

airport in relation to other airports is not a valid metric!
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Findings of concern:

The rate of wildlife strikes per 100,000 aircraft movements has increased in 

Guarulhos, Brasilia, Santos Dumont, and Galeao Airports (2011-2018);

Approximately 69% of the strikes occurred during the day;

On average 35.88% of the strikes caused damage to the aircraft;

On average, 88% of the damaging strikes occurred below 1,500 feet AGL;

There is a need to improve the quality of wildlife strike reporting in Brazil;

Only 3.5% of the strikes were reported by flight crews;

Safety efforts to mitigate the risk of accidents due to wildlife strikes 

should be supported by robust data and information.
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Questions

24

Wildlife Hazard Management: An Analysis of Wildlife 
Strikes Data From the Five Busiest Airports in Brasil
– (2011-2018]



FLAVIO A. C.  MENDONCA - Ph.D. 
fmendonc@purdue.edu 

JULIUS C. KELLER - Ph.D.
keller64@purdue.edu

CARLOS F. G. SCHONHARDT – MS
schonpilot@hotmail.com



Select References
• Aeronautical Accidents Investigation and Prevention Center (CENIPA). (2012). Perigo aviário e fauna – 2011 [Avian and wildlife hazards – 2011]. Retrieved from 

http://www2.fab.mil.br/ cenipa/index.php/estatisticas/risco-da-fauna

• Aeronautical Accidents Investigation and Prevention Center (CENIPA). (2013). Perigo aviário e fauna – 2012 [Avian and wildlife hazards – 2012]. Retrieved from 
http://www2.fab.mil.br/ cenipa/index.php/estatisticas/risco-da-fauna

• Aeronautical Accidents Investigation and Prevention Center (CENIPA). (2014). Anuário de risco da fauna: Panorama estatístico de 2013 [Brazilian annual 
wildlife strikes summary report – 2013] Retrieved from http://www2.fab.mil.br/ cenipa/index.php/estatisticas/risco-da-fauna

• Aeronautical Accidents Investigation and Prevention Center (CENIPA). (2015). Anuário de risco da fauna – 2014 [Brazilian annual wildlife strikes summary 
report – 2014]. Retrieved from http://www2.fab.mil.br/ cenipa/index.php/estatisticas/risco-da-fauna

• Aeronautical Accidents Investigation and Prevention Center (CENIPA). (2016). Anuário de risco da fauna – 2015 [Brazilian annual wildlife strikes summary 
report – 2015]. Retrieved from http://www2.fab.mil.br/ cenipa/index.php/estatisticas/risco-da-fauna

• Aeronautical Accidents Investigation and Prevention Center (CENIPA). (2017a). Plano básico de gerenciamento da fauna (PCA 3-3) [Wildlife hazard risk 
management program]. Retrieved from http://www2.fab.mil.br/cenipa/index.php/ prevencao/risco-de-fauna/pbgrf

• Aeronautical Accidents Investigation and Prevention Center (CENIPA). (2019). Wildlife hazard management system. Retrieved from 
http://sistema.cenipa.aer.mil.br/cenipa/sigra/ pesquisa_dadosExt

• Air Traffic Control Department (DECEA). (2013). Annual air traffic statistical report - 2012.  Retrieved from https://issuu.com/decea-impressos/docs/anuario-
trafego-aereo-2012

• Air Traffic Control Department (DECEA). (2016). Annual air traffic statistical report - 2015.  Retrieved from 
https://issuu.com/aeroespaco/docs/anuario_def_31___03

• Air Traffic Control Department (DECEA). (2017). Anuário estatístico de tráfego aéreo – 2016 [Annual air traffic statistical report - 2016].  Retrieved from 
http://portal.cgna.gov.br/files/uploads/anuario_estatistico/anuario_ estatistico_2016.pdf

• Air Traffic Control Department (DECEA). (2018). Anuário estatístico de tráfego aéreo – 2017 [Annual air traffic statistical report - 2017].  Retrieved from 
http://portal.cgna.gov.br/files/uploads/anuario_estatistico/anuario_estatistico_2017.pdf

• Air Traffic Control Department (DECEA). (2019). Anuário estatístico de tráfego aéreo – 2018 [Annual air traffic statistical report - 2018].  Retrieved from 
http://portal.cgna.gov.br/files/uploads/anuario_estatistico/anuario_estatistico_2018.pdf

• Avrenli, K. A., & Dempsey, B. J. (2014). Statistical analysis of aircraft-bird strikes resulting in engine failure. Journal of the Transportation Research Board, 2449, 
14-23.

• Belant, J. L., & Ayers, C. R. (2014). Habitat management to deter wildlife at airports (ACRP Synthesis No. 52). Retrieved from the Transportation Research 
Board on the National Academies website: http://www.trb.org/Publications/Blurbs/170766.aspx 18



• Brazilian National Airlines Union (ABEAR). (2018). Panorama 2017: O setor aereo em dados e analyses [2017 Overview: Analyses and data from the air 
transportation system]. Retrieved from http://panorama.abear.com.br/downloads/panorama-abear/ 

• Cleary, E. C., & Dickey, A. (2010). Guidebook for addressing aircraft/wildlife hazards at general aviation airports (ACRP Report No. 32). Retrieved from the 
Transportation Research Board on the National Academies website: http://www.trb.org/Publications/Blurbs/163690.aspx Cleary, E. C., & Dolbeer, R. A. (2005). 
Wildlife hazard management at airports: A manual for airport personnel. Retrieved from http://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1127&context 
=icwdm_usdanwrc

• DeFusco, R. (2016). Integrating wildlife hazard management into airport safety management systems. Paper presented at the 2016 Bird Strike Committee USA 
Meeting, Chicago, IL. Presentation retrieved from https://www.aaae.org/aaae/AAAEDocs/Meetings/2016/08/160807/Pres/03_defusco.pdf

• DeFusco, R. P., Junior, E. T. U., Cooley, T. R., & Landry, J. M. (2015). Applying an SMS Approach to Wildlife Hazard Management (ACRP Report No. 145. 
Retrieved from the Transportation Research Board on the National Academies website: http://www.trb.org/Publications/Blurbs/173318.aspxDeFusco, R. P., & 
Unangst, E. T. (2013). Airport wildlife population management: A synthesis of airport practice (ACRP Synthesis No. 39). Retrieved from the Transportation 
Research Board on the National Academies website: http://www.trb.org/main/blurbs/169414.aspx

• Dekker, A., & Buurma, L. (2005, May). Mandatory reporting of bird strikes in Europe: Who will report what to who. Paper presented at the 27th International Bird 
Strike Committee Meeting, Athens, Greece. Abstract retrieved from http://www.int-birdstrike.org/Athens_Papers/IBSC27%20WPII-1.pdf

• DeVault, T. L., Blackwell, B. F., & Belant, J. L. (Ed.) (2013). Wildlife in airport environments. Baltimore, Maryland: The Johns Hopkins University Press.

• Dolbeer, R. A. (2006a). Height distributions of birds as recorded by collisions with civil aircraft. Journal of Wildlife Management, 70(5), 1345-1350.

• Dolbeer, R. (2006b). Birds and aircraft are competing for space in crowded skies. International Civil Aviation Organization Journal, 3, 21-24.

• Dolbeer, R. A. (2009). Birds and aircraft: Fighting for airspace in ever more crowded skies. Journal of Human-Wildlife Conflicts, 3(2), 155-166.

• Dolbeer, R. A. (2011). Increasing trend of damaging bird strikes with aircraft outside the airport boundary: implications for mitigation measures. Human-Wildlife 
Interactions, 5(2), 235-248. 

• Dolbeer, R. A., & Begier, M. J. (2011, September). Why we need to compare wildlife strike data among airports to improve aviation safety.  Paper presented at 
the 13th North American Bird Strike Conference. Niagara Falls, Canada. Abstract retrieved from 
http://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1011&context=birdstrike2011

• Dolbeer, R. A., & Wright, S. E. (2009). Safety management systems: How useful will the FAA national wildlife strike database be?  Human-Wildlife Conflicts, 
3(2), 167-178.

• Dolbeer, R. A., Weller, J. R., Anderson, A. M., & Begier, M. J. (2016). Wildlife strikes to civil aircraft in the United States: 1990–2015 (Serial Report Number 22). 
Retrieved from the Federal Aviation Administration website: https://www.faa.gov/airports/airport_safety/wildlife/media/Wildlife-Strike-Report-1990-2015.pdf

Select References

19



• Eschenfelder, P. (2005, May). High speed flight at low altitude: Hazard to commercial aviation? Paper presented at the Seventh Bird Strike Committee 
USA/Canada Meeting, Vancouver, Canada. Abstract retrieved from http://digitalcommons.unl.edu/birdstrike2005/4/

• Eschenfelder, P., & DeFusco, R. (2010, August). Bird strike mitigation beyond the airport. AeroSafety World, 5(7). Retrieved from 
http://flightsafety.org/aerosafety-world-magazine/august-2010/bird-strike-mitigation-beyond-the-airport

• Eschenfelder, P., & Hull, S. (2006, August). Reduction of risk: a flight crew guide to the avoidance and mitigation of wildlife strikes to aircraft. Paper presented at 
the Eighth Bird Strike Committee USA/Canada Meeting, St Louis, Missouri. Retrieved from http://digitalcommons.unl.edu/birdstrike2006/2/

• Flight Safety Foundation (FSF). (1989). Birds Vs. aircraft: No winners. Accident Prevention, 46(3). Retrieved from http://flightsafety.org/ap/ap_mar89.pdf

• International Civil Aviation Organization (ICAO). (2012). Airport services manual. Part 3: Wildlife control and reduction (Doc. 9137 - AN/898) (4th ed.). Montreal, 
Canada: Author.

• International Civil Aviation Organization (ICAO). (2013a). Annex 19 to the Convention on International Civil Aviation, Safety Management (1st ed.). Montreal, 
Canada: Author.

• International Civil Aviation Organization (ICAO). (2013b). ICAO safety management manual (Doc. 9859-AN/474) (3rd ed.). Montreal, Canada: Author.

• MacKinnon, B. (2004). Sharing the skies manual – An aviation industry guide to the management of wildlife hazards. Retrieved from the Government of Canada, 
Transport Canada website: https://www.tc.gc.ca/eng/civilaviation/publications/tp13549-menu-2163.htm 

• Martin, J. A., Belant, J. L., DeVault, T. L., Blackwell, B. F., Junior, L. W. B., Riffel., S. K., & Wang, G. (2011). Wildlife risk to aviation: A multi-scale issue requires 
a multi-scale solution. Human-Wildlife Interactions, 5(2), 198-203. 

• Mendonca, F. A. C. (2008, August). The bird hazard report as a safety tool. Paper presented at the Tenth Bird Strike Committee USA/Canada meeting, Orlando, 
FL. Retrieved from http://digitalcommons.unl.edu/birdstrike2008/20/

• Mendonca, F. A. C. (2016). Exploiting science: Enhancing pilots’ safety training to reduce the risk of bird strikes. Paper presented at the 2016 Bird Strike 
Committee USA Meeting, Chicago, IL. Presentation retrieved from https://www.aaae.org/aaae/AAAEDocs/ Meetings/2016/08/160807/Pres/26_Mendonca.pdf

• Mendonca, F. A. C., & Carney, T. Q. (2017). A safety management model for FAR 141 approved flight schools. Submitted for publication. 

• Mendonca, F. A. C., & Carney, T. Q. (2018, March). General aviation pilots’ strategies to mitigate bird strikes. Proceedings of the 104th Purdue Road School 
Transportation Conference & Expo, West Lafayette, IN. 

• Mendonca, F. A. C., Huang, C., Carney, T. Q., & Johnson, M. E. (2018). Assessing the risks: An analysis of wildlife-strike data at the three busiest Brazilian 
airports (2011-2016). International Journal of Aviation, Aeronautics, and Aerospace, 5(5), 1-38.

• Mendonca, F., Keller, J.C., Wang, Y. (2017). Managing the risk: An analysis of bird strike reporting at Part 139 airports in Indiana (2001-20014). Journal of 
Airline and Airport Management, 7(1), 43-64.

Select References

20


