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Airlines’ pilots’ perceptions concerning recommendd practices that reduce
the risk of bird strikes

Abstract: There has never been an aircraft accident retatewil aviation in Brazil
that claimed a life as a consequence of a birllestAirlines have had direct losses of over
$6,000,000.00 per year since 2001. Although hayiusg a few crew members injured
because of bird strikes, usually pilots, Brazilanines and aviation companies cannot
afford the risk of an accident and its probablessgjuences. Bird strike risk management is
a defense in depth: airplane certification/consitoncstandards, action by airport operators,
procedures by aircrews and standard regulation€RAY and national regulators. Safety is
typically managed from a systemic perspective iictvithe accident results from a chain of
events. Yet, pilots are usually the last domin@@ikefore a mishap occurs, and most of the
time they are also the last people who could aemiciccident. But they are also the ones
who are always in contact with all sorts of hazaidse purpose of this study is to assess
the Brazilian airlines’ pilots’ knowledge of recorended practices that could reduce the
risk of accidents due to bird strikes. The Safegnigement Systems (SMS) principles, the
pilots’ knowledge of bird hazard and safety manageisystems as well as previous
studies by safety professionals will help explaihywand how pilots play a big role in
managing the risk of bird hazard. The results shioat Standard Operating Procedures
(SOPs) and safety training comprising recommendadtiges for pilots can help reduce
the risk of bird hazard.
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1. INTRODUCTION

Lu, Wetmore, and Przetak (2006) cited that thenarindustry is extremely safe,
but safety professionals must struggle to find waykeep it even safer. Although aircraft
accidents are rare, they may affect the prospewiy security of a nation (Heinrich &
Granniss, 1959). Deaths, billions of dollars inskes and unemployment are some of the
consequences that a country faces after a tragedy.

Air traffic has increased substantially in Brazil the last twenty years. Brazil's
airlines have been growing at a rapid pace, affic¢rdoubled in the last ten years, and the
international capacity is expected to grow by 28%hie coming years (Flottau, 2007).

Brazil has the second largest aircraft fleet in Warld and the second largest
number of catalogued bird species. Its vast teyribmd ecosystem variety have favored the
increase of the tourism industry and consequeriity demand for new domestic and
international flights. At the same time, due to plagion growth and especially poor
government policies in the past failing to resinigtactivities close to airports that attract
birds, pilots have coping with the risk of bird hat near airports (Bastos, 2000;
Mendonca, 2008).

According to the Aeronautical Accidents Investigatiand Prevention Center
(CENIPA), in 2010 there were 1,324 bird strikesareed, including military aircrafts.
Despite the importance of reporting bird hazardeged a database that accounts for a
scientific basis for identifying risk factors andropiding timely and proactive
countermeasures to reduce the risk (Lu, WetmorerZetBk, 2006; Wells & Rodrigues,
2003; Wood, 2003), only 20% of the bird strikes eeported (Bastos, 2000; Dekker &
Buurma, 2005; Dolbeer, 2006; Eschenfelder, 2003)ddaca, 2008).

Effective safety management requires a systemicoapp to the development of safety



policies, procedures and practices to allow theamization to achieve its safety objectives.
Similar to other management functions, safety mamemt requires planning, organizing,
communicating, training and providing direction.

The application of systematic, proactive, and wlefined safety management systems
allows an organization to generate a product origethat will achieve a realistic and efficient
balance between safety and production. The foregestth of air transportation in Brazil
requires new measures and a greater effort frona¥faion industry—including airlines—in
order to achieve a continuing improvement in thellef aviation safety.

An array of actions is available to airports operatto reduce the risk of bird
strikes. However, there is no training for piloegarding the reduction of the severity
and/or probability of bird strikes. Yet, there istwally no training for pilots regarding the
management of the risk of bird strikes nor is aeguired by regulators (Eschenfelder,
2005).

Safety training within an organization must enstirat personnel are trained and
competent to perform their safety management dutsegety training for operational
personnel should address safety responsibilitiesluding following all operating and
safety procedures (ICAO, 2009).

2. SMS

An SMS can be compared to a toolbox. It is a toolth@t contains the tools that an
aviation organization needs in order to be ablectmtrol the safety risks of the
consequences of the hazards it must face duringelieery of the services for which the
organization is in business. In many cases thenmgaon itself generates the hazards

during service delivery.



Safety is a concept that must encompass relatatber than absolutes, whereby
safety risks arising from the consequences of lkigzar operational contexts must be
acceptable in an inherently safe system. As longaéety risks and operational errors are
kept under a reasonable degree of control, a syateopen and dynamic as the aviation
industry is considered to be safe. In other wosd$ety risks and operational errors that are
controlled to a reasonable degree are acceptable imherently safe system.

2.1 Risk Management

Vincoli (2006) defines risk as the “likelihood ocogsibility of hazard consequences
in terms of severity and probability” (Vincoli, 260p.10). Safety risk is the assessment,
expressed in terms of predicted probability andesgy of the consequences of a hazard,
taking as reference the worst foreseeable situafidre process of bringing the safety risks
of the consequences of hazards under organizatiooatrol starts by assessing the
probability that the consequences of hazards naditexi during operations aimed at
delivery of services (ICAO, 2009).

Once the safety risk of an unsafe event or conditias been assessed in terms of
probability, the second step in the process ofdmmig the safety risks of the consequences
of hazards under organizational control is the smwent of the severity of the
consequences of the hazard if its damaging potenagerializes during operations aimed
at delivery of services.

According to Lu, Wetmore, and Przetak (2006), ther the probability or severity
or both can be minimized, the risk (R) of an acetdgill also be minimized. Thus, when
the reduction of a potential risk (R) becomes utgére multiplication of probability (P) by
severity (S) (i.e., Risk = Probability x Severitgan be flexibly used to achieve the

determined safety goal (Vincoli, 1993).



The ICAO (2005) suggests that the probability ofeade consequences - the rate of
exposure to the hazards - increases through irenteasposure to the unsafe conditions,
therefore exposure may be viewed as another dimeasiprobability.

Safety risk management is a term that encompablseassessment and mitigation
of the safety risks of the consequences of haztnat threaten the capabilities of an
organization, to a level as low as reasonably maole (ICAO, 2009). Safety risk
management is therefore a key component of théysai@nagement process.

According to Reason’s theory of organizational deots (1997), accidents are
usually caused by the concurrence of multiple gaff@ttors. Since potential risk exists,
reducing risk probability and/or risk severity upstm is essential to preventing accidents.

When the acceptability of the risk has been founbde undesirable or unacceptable,
control measures must be introduced. The levelséfean be reduced either by reducing
the severity of the potential consequences, ordaucing the likelihood of occurrence
(ICAO, 2009).

Safety risk control and mitigation strategies amstly based on the deployment of
additional safety defences or the reinforcemenga$ting ones. Following ICAO (2009),
defences in the aviation system can be groupedrutimiee general categories, being
training one of them.

The Flight Safety Foundation (2002) stated thanhing is of paramount importance
to effective job performance. Effective performanoeans compliance with the
requirements of safety, profitability and qualitihe objective of all training is to equip
employees with the skills, knowledge and motivatioperform their duties safely and

effectively (Helmreich & Merrit, 1998; Soeters & B 2000).



Training for pilots may include additional or chadlgprocedures, new supervisory
controls, changes to training, additional or madifequipment, or any of a number of other
elimination/mitigation alternatives. Safety traigirwithin an airline must ensure that
personnel are trained and competent to safely perfioeir duties.

To summarize, an organization manages safety buriags through its safety
management process, that the safety risks resultorg hazards in critical activities
connected with the provision of services are cdletioto a level as low as reasonably
practicable (ALARP). Safety risk management is aege term that encompasses two
distinct activities: hazard identification and ggfesk assessment and mitigation.

3 BIRD HAZARD

Birds have posed a potential hazard to aircraficesimne of the greatest
achievements in human history, the first officiadlyserved, self-propelled heavier-than-air
craft flight on October 23, 1906, in France, by Brazilian Alberto Santos-Dumont. What
used to be a minor risk to the relatively small antoof early, slow flying aircraft has
today become a significant safety concern duedadrtbreased airspeeds and much quieter
engines of state-of-the-art airplanes.

Bird strikes are highly expensive to the aviatiodustry. The associated costs of
down-time for inspection and repair following adstrike, the rescheduling of flights, and
passenger accommodation could be, in addition teerodirect and indirect costs,
significantly damaging to both airlines and pulg&rceptions of the safety and viability of

air travel.



3.1 Bird Hazard in Brazil
Collisions between aircraft and birds are a conaeBrazil. Although having just a
few crew members mostly pilots injured because icd Btrikes, Brazilian airlines and

aviation companies cannot afford the risk of aridertt and its probable consequences.
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Figure 1.Reported occurrences in 2010 (source CENIPA).

The safety structure in Brazil was established 9711 with the creation of the
Aeronautical Accident Investigation and Prevent®ystem — SIPAER and the Brazilian
Aeronautical Accidents Investigation and Prevent@enter - CENIPA. Since then more
than 6,000 safety specialists have been traing@BiyIPA professionals.

Airlines, small aviation companies, aircraft maraifee’s, technical centers, airport
administrations, military units and commands, eaffic control system, aviation schools
and aviation maintenance businesses are connext€ENIPA as parts of this systemic
structure (CENIPA, 2008).

In 1991 CENIPA initiated the development of the Blfan Bird Hazard Control
Program. The accidents and incidents related t diikes, although already recorded in

the database, started to be inserted in a diffesgstem following what had been



established by ICAO in itManual on the ICAO Bird Strike Information Systé@AO,
1989). To feed this program, an appropriate anddstal form, known a€ENIPA 15,was
developed and disseminated throughout the SIPAER.

The bird hazard database is operated by CENIPAyrganization separated from
the Brazilian Civil Aviation Authority (ANAC) respusible for the enforcement of aviation
regulations, so any piece of information receivgddENIPA is used only for prevention
purposes (ICAO, 2005; Reason, 1997; Wood, 2003).

The Brazilian Bird Hazard Committee, which was tedan accordance with ICAO
recommendations and national regulations, incluBeszilian major airlines, airport
managers, airlines’ trade union, among other estitit is, along with the Brazilian Bird
Risk Management Program, managed by CENIPA.

Since 2001 CENIPA has supported and promoted radtiamd international
seminars to discuss the themeBifd Hazard,to publicize and motivate the use of the
CENIPA 15 form and also to foster the developmédnéchniques towards the reduction of
the risk of bird strikes.

According to Bastos (2,000), despite having the tnabgersified bird population
regions of the world, with more than 1,700 knoweaes, Brazil has almost no reports of
bird strikes due to migratory birds. Yet, becausesame specific problems, Brazil's
statistics are somewhat alarming, and a well otclitesl Bird Risk Management Program
is paramount. Indeed, recommended procedures sheuidcluded in this program to be
adopted by pilots, in the military and civil avati environment, that will reduce the risk

(probability and/or severity) of bird strikes.



3.2 Reduction of risk by pilots

Bird strikes to aircraft cause thousands of lifeetltening incidents and millions of
dollars worth of damage to the aviation industrynwlly. This hazard is largely
preventable, according to Rao and Pinos (2003). é¥ew it has not been properly
addressed to date for a variety of reasons.

Many airports worldwide have ongoing problems whigve not been approached
in a proactive manner. Yet, most airlines have tagen steps to prevent accidents and
incidents due to bird strikes. Many pilots are tmained on bird-strike avoidance neither is
this subject well developed.

Dolbeer (2006) recommends that the managementrdf iazard to aviation is
primarily an airport’s responsibility. However, taeare actions that could be taken by air
carriers and especially pilots to assist in redyitire number of bird strikes.

There are many ways to reduce both the probakality severity of bird strikes,
including an array of actions that ensure a meaeirgositive effect on companies’
bottom lines. According to MacKinnon (2004), thare three areas where operators should
concentrate efforts: Standard Operating Procedf®SP); employee training and
awareness, and; reporting of bird strikes.

Following MacKinnon (2004), bird hazard SOPs shdw#ddeveloped and included
in company publications addressing some areas, guhem flight operations (pilots).

All flights must be planned and executed accordiogproven bird-strike risk
reduction principles and techniques. Those are sffeetive mitigation actions that could
be adopted by pilots (Cleary & Dolbeer, 2005; Dekied Buurma, 2005; Dolbeer, 2006;
Eschenfelder, 2005; Eschenfelder, 2006; Flight tgafeundation, 1989; MacKinnon,

2004; Mendonga, 2008) to reduce the Risk [R] = Bbdly [P] x Severity [S]:



10

1 — During the flight-planning phase, review avialéainformation on known bird
hazards at the departure point, flight route, atrarrport and alternate airport planned for
the destination or enroute [P];

2 — Take time when approaching the aircraft to nlesbird activity in the
immediate area [R];

3 — During preflight walk-around be alert for sigrfsnesting birds in all airframes
cavities and around the engines [P];

4 — When obtaining the Automatic Terminal InformatiService (ATIS) and any
other information from Air Traffic Controllers (AT)Cnote any report of bird activity [P];

5 — During preflight preparation, heat the wind&hi@ possible) since it may
increase both windshield pliability and its abilitywithstand bird impacts [S];

6 — Prior to engine start and during pre-flightiesus of aircraft emergency
procedures consider courses of actions that mangbessary in case of a bird strike [S];

7 — Be alert while taxiing, noting any reports by@&and other aircrafts. Also,
report any activity on ramps, taxiways and runwayATC [P];

8 — While rolling onto the runway, prepare yourgatid/or the crew members)
mentally to deal with the consequences of a sttikeng takeoff. Be aware of conditions
that will affect pilots’ ability to either rejecakeoff or continue flying under reduced
aircraft performance [S];

9 — Whenever possible, avoid takeoffs directly ith® rising or setting sun since it
may be difficult to see and avoid even large flookbirds along the takeoff and climbout
paths [P];

10 — Before commencing takeoff check the runwaybfaids standing on concrete

and asphalt surfaces [P];
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11 — Use landing lights during takeoff, approact Emmding. Although there is no
conclusive evidence that birds see and avoid |lanights limited data suggest that landing
lights-particularly pulsed landing lights- makecaaft more visible to birds and give more
time for the animals to take evasive action. guggested that landing lights should be on
whenever flying below 10,000 ft above ground levaGL [P];

12 — Select engine ignition on for takeoff rolleohance engine flameout protection
when operating turbine-powered aircraft in the eneg of birds [S];

13 — Be prepared to adjust the climb route to abaids [P];

14 - Plan the flight to operate at the highest fpbssltitude since the probability of
bird strikes decreases dramatically above 3,08@i#t and emergency situations are more
challenging at low altitudes [P];

15 — In case there is reported bird activity, gaoperate at reduced airspeeds to
minimize impact force and aircraft damage [S];

16 - If there is an altitude band where birds atécgpated climb through these
altitudes as expeditiously as possible using theufaeture’s recommended best rate of
climb speed [P];

17 — While enroute, listen to ATC and other aiftct@ obtain up-to-date
information on bird activity [R];

18- Plan aircraft descent and approach to avoid-hgk areas [R];

19 — During descent and approach in high-risk aredsce airspeed to diminish the
severity of potential bird strikes [S];

20 — Use a higher rate of descent in areas witbrteg bird activity without

increasing airspeed to minimize exposure to pakhtid strikes [R];
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21 — If any doubts exist concerning safety dueirtt lazard during approach and
landing delay landing, until conditions are saRitots should also consider asking ATC for
another runway or even to divert to another airfeyt

22 — If birds are encountered during approach,idensa go-around and a second
approach but only if the go-around can be initiatétiout striking birds after power is
increased [P];

23 — When suddenly confronted with birds pull umsistent with good piloting
technique, to pass over the birds. They seemligit@aattempt to maneuver away from
conflicting airplanes. In some cases birds diveesitmey will not have enough flight energy
to attempt a sudden climb [R], and;

24 — Report bird hazards and bird strikes followiGéO procedures established in
its Manual on the ICAO Bird Strike Information Sgst ManualICAO, 1989) [R].

Before a problem can be solved, it must be undedstd mandatory and first step
toward understanding and solving the complex prabié collisions between aircraft and
birds is the collection and analysis of bird hasai@leary & Dolbeer, 2005). Therein lies
the bird hazard report, as an important documeztitféeds the safety management system.

According to Manuele (1997), hazard analysis isntlost important safety process.
“If that process fails, other processes are lilkelfail” (p. xiii). Safety professionals are
required to give advice on hazard reduction aftes¢ hazards are analyzed and
categorized as to their severity and likelihoode Bird hazard report works as an important
tool to feed those professionals with valuable g@seaf information that will lead to risk
reduction of accidents and incidents in the workremment.

Until recently flight crewmembers were passive tipgrants in bird hazard

mitigation. Aircraft and engine design and cergéfion and bird hazards were such that
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there was little need for pilots action. This sito@a is no longer acceptable. Pilots are
required to assure the safety of their flights (tesdelder, 2006).
4 METHODOLOGY

The research consisted of a survey administer8damnilian Airlines pilots to assess
their perceptions and their knowledge regardingmenended practices that could reduce
the risk of accidents due to bird hazard. A quatitie-descriptive research focused on
perceptions, comprising beliefs and values regartie bird hazard, was used to collect
data.

Considering that the pilots targeted possess tmenmation sought by the survey,
that the risk of bird hazard is always presentmdviation environment, and that there are
major factors that qualify respondents and make treswers meaningful to the research,
the purposive sampling was used to assess the'platceptions (Leedy & Ormrod, 2005).

Purposive sampling focuses on the in-depth exptoraif selected key informants
who possess direct connections to various esseamtheffective data resources (Maykut &
Morehouse, 1994; Marshall and Rossman, 1999). Ia istrategic method in which
particular informative persons or experts are ‘Selg deliberately in order to provide
important information that can’t be gotten as wietim other choices” (Maxwell, 1996,
p.70).

A survey questionnaire with 29 close-ended questiamd two open-ended
guestions was developed. Based on safety theasiesepts, bird hazard previous studies,
SMS manuals and documents, safety management systgattives and requirements, the
instrument considered possible areas of concerpiliatis to reduce the risk of bird strikes.

A Likert scale was used to record the perceptionthe panelists in five levels,

being 5 — Strongly Agree, 4 — Agree, 3 — Do notegor Disagree, 2 — Disagree, and 1 —
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Strongly Disagree. To answer the questionnairepilo¢s were asked to choose the number
in the scale that best suited their perception elbogiven statement. It was assumed that
pilots’ responses could vary from total disagreeinencomplete agreement with each
assertion, according to personal perceptions otitsgects.

Lupoli (2006) suggests that open-ended questionspcavide a better qualitative
data from the perception of the panelists by alfmaihem to express their opinions about
some issues. The participants were also encourtgeskpand their ideas and make
comments concerning pilot procedures that can eetherisk of bird strikes.

4.1 Instrumentation

An anonymous self-administered survey questionnvaé® sent to three airlines’
pilots through their safety departments. The corggarlight Safety Officers asked their
pilots to help the researcher conduct the studgriming them about the possible safety
benefits that would come out as a result of thearsh project not only for their companies
but also to Brazil. They were also solicited tods#meir responses directly to the
researcher.

5 RESULTS AND DISCUSSION

The growth of bird populations and aviation is umédsle. It is inevitable that
conflict between aircraft and birds will increa3éus, effective mitigation to ensure the
highest level of safety must be implemented (Esfeeer, 2005). Pilots, through adequate
planning and the use of appropriate aircraft opegaechniques, play a significant role in
reducing the risk of accidents due to bird strikes.

Question 1 asked about the pilots’ experienceératriation environment. The
subjects reported a great deal of experience iatfaion field, accumulating many years

of experience. The pilots who replied to the surgaegstionnaire were predominantly
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experienced professionals who had been workingaraviation environment for more than
ten years (69%), and only 20% of them had less filiaryears of experience. Among the
respondents, 53% were first-officers and 140, sgréng 47% of the population were
captains.

Among participants, 84 declared to be certifiedhmy/Brazilian Aeronautical
Accidents Prevention and Investigation Center (GEN] representing 28% of the
respondents. That means that those pilots havedatieat least one safety course provided
by CENIPA. Apart from that, the subjects reportegt@at deal of experience in the safety
environment, with 212 pilots, representing 82%h&f population, attending at least one
aviation safety course. These results illustrat¢ shfety knowledge is considered
important in pilots’ background.

The survey results indicate that the majority atipgpants have significant
professional experience in the aviation industrgbpbly associated with a significant
amount of flight time accumulated. This is an intpat consideration because in their
careers those pilots have had contact with sadstyeis through initial and recurrent training
in their companies. Since birds have posed not apgtential but a real hazard for
aircrafts, it is believed that airlines should adrthis theme during those trainings for
aviators. Thus, pilots are supposed to know soroegoiures and techniques to avoid bird
strikes

The great majority of pilots (54%) agreed that e@uing, during the flight-planning
phase, the available information on known bird hdgat the departure point, flight route,
arrival and alternate airport planned for the dhegion or en route portion of the flight, may

reduce the risk of bird strikes. Despite that, @§pondents disagree with that statement.



16

The majority (23% strongly agreed & 50% agreed)aticipants recognized that
taking time, while approaching the aircraft to alsebird activity in the immediate area
can also reduce the odds of an accident due testiikes. Yet, the need to be alert, during
the preflight walk-around, for signs of nestingdsiiin all airframes cavities and around the
engines as cited by Dolbeer (2006), Eschenfeld@gPand MacKinnon (2004) was
affirmed by 79% of the pilots. Nevertheless, 16gd@its do not agree with it.

According to Mackinnon (2004), upon listening te #utomatic Terminal
Information Service (ATIS) or any other piecesmbrmation provided by Air Traffic
Controllers (ATC), to note any reports of bird aityi, may reduce the likelihood of bird
strikes. Participants (77%) showed through thesmaars they firmly believe that arrival
and departure controllers are indispensable mendbéne bird-strike risk-management
team. This means they understand the vital roteisfcommunication to increase pilots’
situational awareness and to enable them to betiaage flight profiles. However, 17
pilots did not agree or strongly disagreed witls $tatement.

Participants are not sure if heating the windshjegldossible) during preflight is a
proven bird-strike risk-reduction technique. Altlgbul 76 pilots did agree it may increase
both windshield pliability and its ability to wittend bird impacts, 36% of respondents
disagreed or strongly disagreed with this staterbgmflackinnon (2004).

The great majority of participants (43%) agreed@2®%) strongly agreed with
statement in question 10, which means that theyemeconscious that prior to engine start
and during pre-flight reviews of aircraft emergempegcedures, crews should consider
courses of actions that may be necessary in casbiod strike. However, 85 out of 296
respondents did not agree in some degree witlpthisiple, which means that not all

pilots are familiar with this underpinning of thiske management process.
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Takeoff is a critical phase of flight. Pilots denstmated awareness of the risks
posed by during takeoff, thus they strongly agr@a@s) that they should be alert while
taxiing for takeoff, noting any report by ATC othet aircraft. Yet, they should also report
any bird activity on ramps, taxiways and runway&1&. They also agreed to some
degree (88%) that they should mentally prepare sebras while rolling onto the runway
so as to deal with the consequences of a bircesthiking takeoff. Being prepared for such
a condition can be the difference between an actaled an incident. Despite the answers
for questions 11 and 12, nine panelists did na@gnat they should, prior to start takeoft,
check the runway for birds standing on concreteasmdalt surfaces.

Birds stand on concrete runways and asphalt swiacearm themselves, to gain a
clear view of approaching predators and also td teesmall insects after the grass has
been cut. Thus, pilots will reduce the risk of edlstrike if they check the runway for those
birds before commencing takeoff. Pilots were sthpegnvinced, according to 220
responses in question 13, with a significant 33%nswers in “strongly agree,” the most
extreme level of the rating and 42% in “agree” leeenfirm pilots’ familiarity with the
risk management process.

The use of landing lights during takeoffs and laigdi make the aircraft more
visible to birds and provide more time for the aalsno take evasive action. It is also
recommended that lights should be on wheneverdlpelow 10,000 ft AGL. Although
there is no conclusive evidence that birds seeaaodl aircraft lights, 76% of the pilots
agreed to some degree with the statement in gumebfioMoreover, 54% of respondents do
turn landing lights on whenever flying below 10,600However, it can be assumed that 68

do not turn the landing lights on as a techniquestiuce the risk of bird strikes.
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Question 16 was designed to verify if pilots worgddognize that they should select
engine ignition on for takeoff to improve flamequrbtection in the presence of birds. The
answers evidenced that only 43% of participantsthisg¢echnique to prevent an accident
due to birds.

The great majority of participants (73%) showedadjunderstanding of the
importance of adjusting the climb route to avoidibi This is likely to reduce the
probability of bird strikes, thus reducing the rigka mishap.

One of the elements of the risk management progasseflected in the answers
for questions 18 and 20. Pilots (67%) indicated thay know that when they plan the
flight in order to operate at the highest altit@desoon as possible they will reduce the rate
of exposure to the hazards, in another words thtyeguce their exposure to unsafe
conditions, thus reducing the risk of a bird striBg the same token, 62% of respondents
agreed and 27% strongly agreed that the manufastueeommended best climb rate
should be used to climb through the altitude biatiere birds are anticipated so as to
reduce exposure to hazards (ICAO, 2005).

Questions 19 and 23 addressed a subject of comcaumation safety. MacKinnon
(2004) recommended that if there is reported bitdvidy or if an aircraft is to fly in a high-
risk area, pilots should plan to operate at redaesppeeds. Participants (72%) were
convinced that this could reduce the outcomeslofdastrike; however, 76 pilots showed
their concerns about reducing the speed and tkefia stall due to a maneuver to avoid
birds, especially if flying close to the ground.

Answers to question 23 showed that 189 participlambsv that by maintaining
lower safe airspeeds in areas frequented by biedsminimize the potential for a strike

and also reduce the impact force should one ottawever, there were 65 pilots who did
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not agree or even strongly disagree with this renendation by the Flight Safety
Foundation (1989).

Air traffic control personnel must advise crewmensbaf any unsafe conditions,
including hazardous wildlife on or close to airpofCleary & Dolbeer, 2005). Pilots have
the responsibility to advise the airport towertwe tir traffic control center whenever bird
activity is observed so that other aircraft in #inea can be alerted. Pilots revealed correct
knowledge of the bird-hazard risk-management poegsen they recognized, through
their answers (72%) to question 21 that they shbstieih to ATC and other aircraft (which
implies that they should also report) so as tacgetent information on bird activity.
However, 30 pilots to some level did not trust bis technique.

Approach and landing are critical phases of fliglatst year in Brazil 21% of bird
strikes occurred during those phases. Particigé2) considered the importance of
planning aircraft descent and approach in ordewtsd mishaps strikes a fundamental
feature to enhance safety, shedding some light@firidings of previous research studies
by MacKinnon (2004) and Eschenfelder (2005).

Based on pilots’ answers provided in question 24y(d7% agreed), it can be
assumed that they do not know that they shouldausgher rate of descent without
increasing airspeed in areas with reported birtvict According to MacKinnon (2004),
this procedure will minimize exposure to potentietl strikes.

Pilots sometimes suffer pressure to keep theinttigis scheduled. This was
probably the main result from answers to questinTais result in which some
participants (43%) did not agree in some degreiettiey should, during approach and
landing, delay landing until conditions are saferiy doubts exist concerning safety due to

bird hazard, is also supported by some answersgadvn questions 26 and 27.
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According to replies to question 26, pilots (49%l) wot ask ATC either for
another runway or for a diversion to another airpoorder to prevent bird strikes.
Although 57% of respondents will consider a go-aband a second approach if birds are
encountered during approach, 88 out of 296 wilcpeal with their approach and landing
procedures despite the risk of bird strikes.

One idea retrieved from answers to question 2%dedbetter understanding of the
aforementioned. Although some pilots support tleaidf delaying the approach or landing
procedures, they said that due to higher concémisabf birds near certain airports this
technique will not reduce, in a daily basis, ttsk 0f bird strikes. According to three pilots,
if one delays the approach procedures, the prababilstrikes will be increased just
because they will have to keep on flying (augmepbsure).

Dekker and Buurma (2005) stated that bird hazatissts are the main source of
information for three processes: scientific techesjon bird hazard databases will help
understand the problem and present ways to nevoagipes with increased safety in the
future; educational, since databases are of valeducate new workers in the field, and
the general public who uses information from thstpand ultimately quality assurance,
since bird strikes are the currency with whichéffectiveness of preventive programs is
measured. Eshenfelder (2003) stated that datablseprovide information to the aviation
industry to improve the resistance of bird impawtsircrafts and to establish operational
procedures of airlines.

The results (74%) show that pilots are motivatedagtive and somehow
committed to report hazards. However, 29 pilotsidbagree or strongly disagree with this
cornerstone of the safety process. Following Megdd2008), some ideas could be

retrieved from their replies: the guidelines toaebird hazard must provide training



21

guidance for aviation personnel; the bird hazapbreshould be better divulged and made
available by many means; it should be defined s8dna in which a bird hazard is to be
reported; and finally, the report could be madeesde comprehend so that not only
“safety professionals are able to understand thémot,also every person who wants to
know about reporting bird hazards.

Pilots are usually the last domino piece beforashap occurs, and most of the
time they are also the last people who could aaaidccident. But they are also the ones
who are always in contact with all sorts of hazaidee bird hazard report allows the pilots
to let safety professionals investigate each sihglaard, and it is considered a big step in
the accident prevention effort and consequentlyaeoés the effectiveness of the report
(Cleary & Dolbeer, 2005; Dekker and Buurma 2005tkdeer, 2006; Eschenfelder, 2006;
Mendonca, 2008).

At last the pilots were asked to expand their idmas$ provide additional comments
concerning pilot procedures that can reduce tlkeofidird strikes and their answers are
summarized below:

“It seems to me that, despite being correct antlut®reduce the risk of
bird strikes, some procedures are almost impossible

“Since pilots must comply with ATC procedures ansitiuctions, some
actions by crewmembers are impracticable;”

“Due to fuel restrictions, airport slots, ATC a@aftr congestion management,
| cannot follow some of those procedures;”

“The concept is correct, however almost imposdibi®mllow due to some

problems when it comes to the airline industry esvinent;”
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“There are some constraints crewmembers face dailynstance
commercial (especiallgue to time pressure - shorter turnaround timesitines),
which frequently hinder pilots actions to avoiddbstrikes;”

“The information pilots have regarding bird actyvdlose to the airport has
no credibility once it is a continuous broadcastemfordechoncontrolinformation.
What | mean here is that, for example, in an cettimiminal area (even during the
cold nights, where bird activity is not likely tappen), ATIS information advise
pilots to be on the alert for birds in the vicindthe 