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Editorial

Can Brazil make the difference in reducing the wildife strike risk?

Rob van Eekerén

1 Executive Director, World Birdstrike Association
2 robvaneekeren@gmail.com

“How safe and efficient is my flight?”

Passengers like a cheap, safe and on-time flighdiflg  data, covering their own territories. However, asall know,
out the cheapest flights is easy via the world-wiagd or human-made borders do not restrict wildlife angheeslly,
local travel agent. A Google search of “Cheap figBrazil” birds. Every year, migrating birds might cross o&s
gives, for example, 11,800,000 hits. On-time pen@nce is national borders during their journeys. Also, aftrcross
a bit more challenging, but nowadays internet trasites international borders. Therefore national annuadl tstrike
such as www.flightstats.com can provide passengétls reports (when they exist) have a limited valuenat used
these statistics as well. together. Another interesting question is thahdre is no, or

o in the best case, limited statistical data, how dha
: appropriate authority perform adequate oversight? itl
possible, therefore, that the trust of the trawglpublic in
adequate oversight by the authorities is not bedagjstic?

' An alternative solution for the lacking of statist
0 methods could be the risk assessment via “bestrexpe
- ‘ ; . . : | judgement”. There are many wildlife strike expeirsthe

world. Each with a different background, skills anterests.
Some of them sell products they consider as b&ieddilver
[ Concelans [ Deays bullet” in solving the wildlife strike problem. Oths gather
data for scientific research, whilst another grigimterested

in dealing with liability. During bird/wildlife coferences,

] However, passerlgers normglly_do not study Safe{Mese specialists meet and exchange ideas. Greatér,
statistics before booking a specific flight. Evethem they will it help me to answer the question above? Whathe

would like to, getting representative statisticssgm a big factual wildlife strike risk for passengers? Noalhg 100

challenge. Apparently, aviation authorities prOVid?)eopIe have 100 opinions, especially when they rase
passengers’ safety oversight. Whilst in a specffight structured and organized

passengers rely on the Capt_ain’s p_erf_ormance. Sysieem Another method is through accident and incident
has proven very successful since aviation is bytHarsafest investigation. A good accident/serious incidentorepwill
means of transport. identify risk factors. Luckily, wildlife strikes h& resulted in
“What is the wildlife strike risk for my flight?” relatively low quantity of serious accidents whexmpared
to other causes (e.g. safe runway operations). Sdrtieese
reports are made available for the public. Howeubg
question is whether these reports are represeatédivthe
worldwide wildlife strike risk or not. Sure, aftexr serious
incident or accident, media might choose to addibss
wildlife problem. However, time will heal the wousicnd,
after a period, the topic is old news and is faigyotagain.
The traveling public relies thereafter on the appiaie
authorities to overview the system for them so ttet
corrective actions are undertaken. Leaving thecbgqisestion
on the real bird strike risk still unsolved.
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Figure 1: Cancelations & Delays in air transport

Notwithstanding the excellent aviation record
passengers are very interested in a safe flighiceSI have
become involved with bird/wildlife strikes, peopdsk me if
birds and other animals are really a danger farait. Trying
to answer this question, | went on the Internethwfitll
confidence in modern aviation transparency to fitme
answer. When searching for “global wildlife strikes civil
aircraft 2012" | get links related to the FAA, AAVWGHand
WBA. The search via “annual bird strike report 2012
produces the same type of pop-ups, together withuan

safety reports of some airports. Narrowing the deao The only way to understand the risk posed by vidli
“ICAQ IBIS annual report 2012”, the hits are mabyt none  gyjke to aviation is to combine objectively and anfully

of them gives me what | want. Not even one! Thetmesent  ansparent mannevorldwide datawith opinions of selected
global statistics available are the ones preseintéde 2001- 59 amongst-peers accepted expeaisd withdata derived
2007 IBIS Electronic Bulletin issued by ICAO in 200 from accident and incident report§hus, this three-step-

The conclusion is staggering and frighteninghpproach is necessary to establish the wildlifikestrisk for
Apparently, worldwide transparency is lacking andreafter ~Aviation. Only reliable data will allow the adoptioof
almost 25 year of data collection, short globalad@ realistic and effective measures to reduce the risk
available. Some nations might and others will hesleable
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Editorial van Eekeren

H5N1 outbreaks in 2005 and major flyways of migratory birds ‘
L Situation on 30 August 2005
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Figure 2: Bird migratory routes around the globe

ICAOQ Bird Strike Information System Civil Aviation worldwide. On the other side of thwildlife

strike problem, fauna and flora are incredibly huaed
Migrating birds do not stop at national borders. P y

Therefore, a worldwide organization should be respae
for collecting and disseminating all data. Logigalsuch
organization should be ICAO.

important in Brazil. The South American Giant haewn as
well an impressive population growth concentrated ifew
extremely populated areas, facing the challengeetzh a
balance between economy, ecology and flight safety.
Therefore, | believe Brazil should play a major awkén a
leading role. Could Brazil thus make the differehdethink

the answer is “yes”!

A roadmap to achieve this may begin with the
identification of the wildlife strike risk in Bralzan aviation,
followed by setting a smart example while dealinghw
environment conservation, passenger’s safety andozay.
Could Brazil do that alone? Probably, as much asrobig
countries, Brazil can. Nonetheless, working beyoatonal
borders would be better. Even better would be tdkvil an
interdisciplinary fashion together with other eiet That
means involving stakeholders from the aviation @ect
(airports, aircraft operators, air service provgebird strike
industry, environment organizations, and authaitin a
country environment, this group is the nationakiifié strike

The ICAO Bird Strike Information System (IBIS) wascommittee.
established almost 35 years ago in 1979 (lastioevis989). At a global scale, the World Birdstrike Association
Looking back, however, it appears that over the¢ pag/ears, (wBA) has exactly this intention, while bringingl ahese
ICAQ has not been successful in achieving a wodewlp-  stakeholders together. The WBA believes that ongloal
to-date, transparent and objective database yet.th80 gnq interdisciplinary approach will elevate theverion of
question is: do we have to wait another 35 years@ddild it j|dlife strikes to the next level. The WBA is will to serve
be time for the global aviation sector and the ileg@viation 55 3 catalyst in three are&st: stimulate authorities to start
authorities to take adequate initiative? Only thes@ythfully working together towards a transparent aip-to-
stakeholders have the power to either motivate IG8Q@ct gate worldwide databasBecond stimulate the setting up of
effectively or to take themselves the initiativeowd can 5 worldwide group of specialists recognised ancpiad by
Brazil help about that? peers.Third: help to bridge the gap between aviation and
“How could Brazil make the difference?” environment organizations. This latter requiresiieof the

aviation industry, science, operators, ecologistad a

During the last five years, Brazil has been achig\an  aythorities to work together on a global scale.
impressive economic development, leading to a quick . . o o
increasing of its national aviation system. Thisdition has Brazil could make the difference in realizing thisvision by
led Brazil to become one of the potential leadiagjans in setting an example. Wildlife deserves it, economyederves
it and, most importantly, all passengers deserve.it

Figure 3: Fatal birdstrike accident in Katmandu (2012)
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Editorial

Wildlife Strike Prevention: a mainstream safety prdolem

Albert de Hooh?, Henrique Rubens Balta de Oliveira

1 Nature & Environmental Policies, Military AviaticAuthority, PO Box 20701, NL-2500 ES, The Hagulee Netherlands
2 Centro de Investigacéo e Prevencao de Acidergesn@uticos, SHIS QI5, AE 12, Lago Sul, 71615-@@silia/DF

3 birds@mindef.nl

Birds have always inspired aircraft designers, thety 5.
are also one of the threats jeopardizing the safesircraft,
their crews and passengers. Is it not iror8atce the Wright 6.
brothers, aircraft have been colliding with birdsdaother !
animals, in so-called wildlife strikes. At this yemoment, 8

while you are reading this, wildlife strikes arecomring at
many places around the world, both at airports @nthe
wider airport vicinity and military aircraft areréing birds
en-route when performing low level navigation.

The majority of wildlife strikes have no effect dhe
flight of the aircraft. However, the struck animalee less
fortunate. Occasionallwildlife strikes can put the safety of
passengers, crews and population on the groundake.s
Costs are high when operations are affected and winera
are damaged

As a worldwide problem, professionals around tlubgl
have been working on this issue for several decaddshave
been uniting efforts in sharing experiences, method
measures and policies to decrease this risk. Tahgebest
result,all stakeholders must work together — it is noissue
to be addressed only by aerodrome operators.

World Birdstrike Association — The New IBSC

Since 1966, thdnternational Bird Strike Committee
(IBSC) has held biennial meetings, sharing inforaratand
best practices. In 2008, Brasilia hosted an extetiembined
IBSC and Caribbean meeting (CAR)/South AmericanNI$A
Bird and Wildlife Hazard Prevention Committee
(CARSAMPAF).

In January 2012, the IBSC Steering Committee decide °
to “rebrand, reinvigorate and reposition the IBSC toreno
than just a sharing information institutibnThe objective is
to build a membership association, steered by anttige,
including a name change in order to bring aviation
stakeholders such as the International Federatiohirbne
Pilots Association (IFALPA), International Air Traport
Association (IATA), International Council of AircitaOwner

Set up and maintain a database, peer reviews,
recommendations, papers, etc;

Become the quality assurance certification agency;
Develop, in close cooperation with the stakeholders
an action plan; and

Gain International Civil Aviation Organization
(ICAO) support and recognition.

The WBA website (www.worldbirstrike.com) was
created in December 2012. Five months later, taigt
people
attended the kick-off meeting for the Joint Glolfadtion
Plan on the reduction of bird/wildlife strikes. TBeazilian
Civil Aviation Agency (ANAC) was present, as wel@AO
ft (via teleconference), civil and military aviatiomthorities,
bird strike committees, aircraft manufacturers, LPA and
IATA. The key outcome of the meeting was the depalent
and acceptance of the following agreed Statement of
Intentions:

representing twenty-five different orgaricas

In principle, we are supportive of the intention to
develop, together with the other signees of this
statement, a Joint Global Action Plan on the
Reduction of the Bird/Wildlife Strike Risk to
Aviation.

This industry and environmental initiative aims to
increase flight safety whilst respecting nature and
wildlife.

This Action Plan concentrates on integrating emgsti
best practices whilst encouraging innovation amasai
at measurable results.

It will contain clear, well-addressed to-the-point
recommendations and practical guidance material.

It serves also as a source of “continuous educatioh
enhancement”, inspiring stakeholders and autheritie
in all aviation regions.

Aircraft Characteristics and Wildlife Strikes

In the past, aircraft flew at lower speeds and had

and Pilot Associations (IAOPA), etc. to work withet|IBSC Propeller-powered engines that projected the engioise

community.

forward. Wildlife heard the aircraft approachingaat earlier

At the Stavanger (Norway) IBSC meeting in June 20120int in time, giving it time to respond and gett @i the

the World Birdstrike Association (WBA) presented dight
goals:

way. Modern aircraft are faster, and the turbofanspred jet
engines primarily project produced noise backwageisay

1. Establish a solid and transparent financial Stmﬂx;tu from the wildlife in the ﬂ|ght path As a reSUWildlife hears

2. Improve and modernize the website;

the approaching aircraft later and has less tintred¢pond. In

3. Establish a “0” starting point and an agreed nasm f addition, aircraft size has increased over timsyltgng in a

the wildlife strike risk;
4. Raise all stakeholders’ awareness in order to work
together to reduce the wildlife problem;

larger area with which wildlife can collide.

Revista Conexao Sipaer « 5(1)



Editorial

de Hoon & Oliveira

There are a few factors influencing the extent gfrevention into Standards, detailed in ICAO Anne%, 1

damaging wildlife strikes:

Volume |, Chapter 9.4. This means that these Stdsdare

« Phase of flight— damage is more likely to occurno longer optional and their implementation is netody.
The ICAO Airport Services Manual, Part 3, is the

during take-off when the aircraft is acceleratingl a

the engine setting is higher;

manual on ‘Wildlife Control and Reduction’ (Doc 9)3and

+ Part of the airplane- the resistance varies among th@rovides further guidance material to manage véditrikes.

different parts; and

« Number and size of wildlife— certification

The fourth edition of Doc 9137 was updated in 204i#h the
previous edition dating back 20 years. Many improgats to

requirements may be not sufficient or more than orf@oc 9137 include the clarification of vegetationnagement,

component may be damaged.

The high speed of modern aircraft gives wildlifedan

crew very little time to avoid the collision. Th@pact energy
is estimated bxinetic energy of impact =

squared velocity When aircraft strike a single bird of 4

kilograms at 145 knots, the kinetic energy equalsatcar
hitting a 25-kilogram block of concrete speedind@® km/h
(to compare; a small pebble can crack a car’s vhiiedts).

Wildlife species that are heavy and congregatédoicks
are the most hazardous. Jet engines are designeebisi
wildlife ingestion weighing 1.85 kg for small intend up to
3.65 kg for large inlets. However, many wildlifeegpes at
and around airports exceed these masses, eitherdumdly
or collectively in flocks, and therefore engine iisnmay be
overcome as exemplified by titudson Miracleon January
15", 2009.

Wildlife at Airports

General public perception often believes that wid|
are randomly present at any place. However, whadystg
wildlife, it becomes apparent that the oppositeus. Driven
by a need for food, water and shelter, wildlifeitvigpecific
locations, at specific times, and for specific ores

Airports attract all types of wildlife that are azard to
aircraft. The most important attractants insideodsymes are
plants and animals that are linked with each otihean
aerodrome-food-chain. Plants, grasses and seeds@ne by
insects, worms and other invertebrates, which areurn
eaten by rodents, reptiles and amphibians. Atale levels,
birds and other wildlife are attracted. In turn]dife killed
by aircraft attracts scavengers like vultures. Apfom
carcasses, scavengers are also attracted by ongaste in
garbage bins, landfills and other garbage dispsited, which
are sometimes located adjacent to airports, stiinglahe
movement of birds to infringe aircraft flight paths

Guidance on Wildlife Strike Prevention

Aviation safeguarding is the main objective of ICA®

data collection and training for aircraft operajaas traffic
control and airport operators, amongst others, ngakhis
Doc one of the most important guidelines for wikllstrike
prevention around the world. Other important fosusethe

. .
72 X bird mass %ourth edition are the detailed training requiretseron
“competent personriednd the provision of details on what is

“an appropriate authority

The ICAO standards focus on three processes:

1. Collecting information on the presence of living

wildlife and wildlife strikes;

Ongoing risk assessments of the wildlife strike

hazard; and

3. Measures to minimize the likelihood of wildlife

strikes.

Collecting information on wildlife — the 5 W-questns

Long term wildlife monitoring clarifies that many

factors contribute to their presence or absencbe@img that
information to answer five key questions will prdeiinsight
about the number, location and behaviour of widdlgt
airports, and provide solid data for risk assesssnékie refer
to the five questions as the ‘5 W-questions’ (Tdble

The Whyquestion is the most important because it

provides information about the nature of the witlli
attractant. This way of thinking is also necessdoy

processing biological remains from a strike, shawmvhy it

is important to identify the species through DNAfeather
analysis. With this information, ways to eliminatemitigate

these attractants on or off-aerodrome may be dpedldo

discourage specific species from visiting or trangithrough
the aerodrome.

As the Table 2 shows, the spread sheet can
customized to register the results of mitigatingicas and
any other comment. Such data may assist in denadimgtr
due diligence by an airport operator involved inlegal
dispute related to wildlife strikes.

Doc 9137 states that wildlife events shall be réedron
a wildlife form or by national reporting guidelineBespite
the ICAO standards, it appears that the vast nigjaf

be

order to achieve this goal, ICAO issues Standardd awildlife strikes go unreported, often due to lack a
Recommended Practices (SARPs). Standards shall foectional reporting system, or because reports @oe
implemented by the 191 ICAO member states, inclydirsubmitted annually to ICAO. Brazil commenced thitelain
Brazil, and Recommended Practices are their recomdate 20009.

way to reach the targets. Just like many other essu Information about the struck wildlife, such as the
addressed by SARPs, wildlife strike prevention isoanplex species and number of individuals, is often missing
issue that requires specialist knowledge. In 20@AO submitted reports. Although, this is unavoidable siome
upgraded the Recommended Practices on wildlifekestriinstances, particularly where a carcass is notdaca

4 Revista Conexao Sipaer « 5(1)



de Hoon & Oliveira

Editorial
Table 1: The 5W-Questions for wildlife management at aitpor
W-Question Information needed Example #1 Example #
When? Date & Time Lapwings (at dawn & dusk) Lapveirigll day)
Where? Location Rock Doves (on the runway) Rock Doves (inside the hangar)
Which species?  Body mass Horned Screamer Barn Swallow
What number? Group size Cattle Egrets (51-100 individuals) Cattle Egret (1 individual)
Why? Activity Vulture (feeding on a runway carcass) Vulture (hovering over the runway)

Table 2: Example of wildlife data collected at airports

When Where Which What Why Harassment Results/Comments
Date Time Location Species Number Activity idottaken
14/02/2014  07:00 THR14 Cattle Egret 12 Eating Shell crackers Left airside
14/02/2014 07:16 RWYO05 Rock Dove 50 Foraging Cattle whip Left airside
14/02/2014 08:05 RWYO02 Black Vulture 4 Flying No action Left airside
14/02/2014 08:06 PLOTO09 Southern Lapwing 5 Struck Removed Vultures hovering

However, even when a carcass is observed, theesped¢ime, such as migration season arrivals. These oewcs
and number are still not recorded. Without thisc@l may not react the same way as the wildlife thatraeently
information about wildlife strikes, developing aedaluating resides in the airport environment.
effective wildlife hazard management plans (WHM®&yéry The outcome of the risk assessment matrix will miake
difficult. possible for a wildlife control unit to prioritiséhe most
hazardous species in the implementation of the WHMP
Prioritisation by a wildlife control unit will alssignal to the
Risk assessment considers the input data as tamport administration that the unit appreciatesithportance
of cost-effective measures in a world of scarcarfeial and
« Probability — likelihood of a strike to occur; and human resources.

« Severity — related to the scale of the damage in  The Figure 1 provides an example of how to allocate

relation to the size and number of species struck. ~ probability and severity in a risk matrix. The sigscplaced
in the red box are most hazardous to this particaiigort,

and the ones in green are the least hazardous.

Presenting the risk assessment in this mannerhaso
the advantage of aligning with the management nuztiogy
of Safety Management Systems (SMS) framework adopte
by ICAO.

Risk Assessment

variables:

The probability of collision may vary even within
species. Females and males can behave differamtiha
same location and can undertake different actwitidich
influence their time airside. Furthermore, juvesilwith less
airside experience are more likely to be struck pamd to
more airport-savvy adults. The experience concdpb a
applies for wildlife visiting a particular airpofor the first

Table 3: Example of a risk assessment matrix (3 X 4) usedvildlife management at airports
Severity (damage risk ~ total body mass in kilograms pékesgr
Medium

Low

Very high

[ . .
28 High Black Vulture Southern Lapwing
G %
282
o5 - .
I o8 Medium
°© 8 E
ac<2
Qo
= £ Low Greater Rhea House Sparrow

vegetation. Because food is one of the most importa
attractants, vegetation management is a cruciaécaspf
wildlife strike prevention.

The removal of all airside vegetation would elimiéa
all food that lives in the vegetation, but smallil so
invertebrates (earthworms, insect larvae, etc) watil be
present and thus hazardous wildlife feeding on theld

Minimising the Likelihood

At many airports, wildlife strike prevention is gnl
taken to a professional level after a wildligtrike with
substantial damage or even fatalities — so callechbstone
Management (reactive management). Significant edrithat
act as a ‘wake-up calll may lead to the considereti

presented in the Table 4 by airport managemenbpaes.
Vegetation Management

Besides the organic food found in waste, all ofbed
is connected in the aerodrome-food-chastarting with

still be attracted. Because plants and grassesregmow
quickly, depending on the soil and rainfall of artalar
aerodrome, removing the vegetation is not a susbien
solution. Furthermore, vegetation prevents surfapasion
and keeps debris (FOD) away from the runway.

Revista Conexao Sipaer  5(1)
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Editorial de Hoon & Oliveira

Table 4: Doubts and considerations about wildlife strikenagement at airports
Question

Consideration
A dead animal will not represent a risk to aviatigmess it becomes a source of food. While theodtirp
habitat is still attractive with food, water or #ee opportunistic newcomers will soon show upeyimay
be even more dangerous, since they are not familiarthe airport environments or they may be heavi
and flock more than their antecedents
Many devices to scare wildlife away are availaloledurchasing and often the seller promotes thetheas
best solution for all situations. Unfortunatelye tisilver bullet’ does not exist. When not propealiyplied,
wildlife habituates quickly to any scaring device
ICAO stresses that it is necessary for wildlife ttohpersonnel to be competent and trained (seeq187,
Section 4.2.1.a.) as part of the airport safetyagament system

Kill hazardous wildlife?

Scare wildlife away?

Who has to do it?

To successfully discourage wildlife from visitinget aerodrome, it is necessary to eliminate, orbihhi
access to their attractants (i.e. food, water tehelAttractant management coupled with activeabsment
of stubborn individuals has proven the most sudakapproach

How to eliminate their access to
food, water and shelter?

The height and density of vegetation affects th@monitoring). ICAO audits identified low wildlife drard

visibility and accessibility of food. Tall, densegetation can
inhibit access, inhibit prey detection, and redycedator
detection. Which height and density to aim for defseon
the size and manoeuvrability of the hazardous iéldls well
as the vegetation and soil types present on tlieldirTrees
and larger shrubs should be removed since theyhamper
aircraft that skids off the runway. Furthermordsihecessary
to assess at which extent tall vegetation obstrubes
Instrumental Landing System (ILS),
Limitation Surfaces (OLS) vertical markings andhligp The
ILS and approach lights are usually close to themvay so
animals in these areas pose a direct hazard tocavia
Vegetation also provides shelter for wildlife. Siesc
that like to hide in the vegetation may become silé to
their enemies. Such species avoid areas with skgsdtation
or bare soil. Therefore, these ‘agoraphobic’ speeiee not
likely to enter the runway where predators may tesn
easily (quails for instance). While, other wildlifgpecies
prefer short vegetation or bare soiled areas.
‘claustrophobic’ species avoid dense, tall vegetatrelying
on their ability to see approaching predators wekhdvance
to enable them rely on their camouflage plumageranahin
motionless, or to flee, or even to counter attablent
(lapwings for instance).Generally, species thatfgorélat
open areas such as short grass, bare soils odsaalas like
runways and taxiways, can present the greateke stak.

Wildlife Control Unit

These Nevertheless, all of these statements are biaseld

awareness as a significant weakness in some phrtiseo
world. This was due to a lack of regulation andnfat
training of assigned staff, as well as a generalthagiic
attitude amongst the aviation authorities, aerodroperators
and its general staff and the surrounding commesiti

The Way Forward

People are inclined to accept hazardous wildlife at

exceeds Obstackerodromes asormalor as aract of God

Comments like...

“Well, we've always had hazardous wildlife at our
airports, we still have and we will always héve

“What can we do if waste management is under the
responsibility of the Municipalities?”

“Wildlife strikes happen because birds do not gét o
our path”; and

“This is simply a risk that we have to accept”.

... are quite common!

unilateral since birds have been flying around Idrgjore
Leonardo Da Vinci started drawing his flapping timopter
and a machine with a helical rotor.

Of course, a goal of zerd wildlife strikes is not
realistic. It is better to manage hazards toAse Low As
Reasonably Practicable (ALARP) through a formal
assessment guided by solid criteria.

Aviation personnel receive technical training tovelep
their tasks, and as such, they often believe swistior the

Vegetation management does not manage all spegiesQigjite problems are solely technical ones. Altgbumany

airports. Therefore, Wildlife Strike Prevention tniare
necessary to actively harass and disperse wildlileese
teams, composed of dedicated and trained persoarel,
organised in a Wildlife Strike Prevention Unit igtated to
an aerodromes SMS. Depending on allocated resotnaas
airport management, the number of personnel maease
with, for example, foot patrollers. However, if joined with
the patrol vehicle, foot patrollers are too staticscare away
the dynamic wildlife effectively enough. Wildlife titke
Prevention Units must be present at airside dudmgort
operational periods, and over a long period of tioe
maintain effectiveness.

Quite often, wildlife control is not
responsibility, but an extra task for other persrsuch as
fire fighters, airport safety officers or air triaffcontrollers

technical scaring devices claim to be tlsdver bullet, a
more integrated approach is necessary, and sonratopse
are now incorporating avian radars for the detectaf
wildlife at the airport and in its vicinity.

However, since the origin of the problem is not a
technical one, the solution isn’t either — it isbelogical
problem, requiring the coordination of biologicadperts to
achieve biologically balanced and perennial sohgio

The Way Forward in Brazil

During the last State Oversight (USOAP), Brazil
achieved a high level of conformance to ICAO retiates.

a  single aphough, only an average of 60% of struck species

identified at Family or Species level and theraasformally
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established process in use to do that by DNA. Thergently

is no aeronautical regulation in place to guideaits and
their stakeholders on how to cooperatively manajge t
wildlife strike risk, and until now, very few of Bril's
busiest aerodromes have a dedicated Wildlife Strike
Prevention Unit to manage the wildlife problem. Hwer,
looking forward, a piece of the Federal Act (12.728m
October 18, 2012) has been drafted, but not yet approved, to
detail who, when, and how wildlife hazard managemen
should be done in Brazil, with particular emphasis the
integration of off-aerodrome land use managememedoice
the on-aerodrome strike risk. It is envisaged tliss
regulation will be released sometime in 2014, aleitty an
environmental regulation that is currently undemprapal
evaluation and that will allow aerodrome operatormanage
hazardous species classified as very high, high naoderate
risk, in order to expedite the reduction of riskside
aerodromes.
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ABSTRACT: Collisions between aircraft and wildlife constéwt problem with serious economic, environmentdl safety
implications. The International Civil Aviation Orgaation (ICAO) has created and introduced a stahdar Safety
Management System (SMS) in aviation corporationigpdkts implement a Wildlife Hazard Management P(8WHMP) to
mitigate the risk from aircraft-wildlife strikes.h& available wildlife strike risk assessment methede not accepted
internationally as a common standard and publishagrial is lacking related to integrating WHMPOIl8MS. The aim of this
study was to provide a structured and holistic apph to airport wildlife hazard management anderaisareness of aviation
safety and sustainability. The objectives of oup#&ival research were 1) to evaluate the wildliféke risk assessment methods,
2) to provide an SMS approach to WHMP and 3) togies sustainable development strategy for a WHMi#s research study
gathered data with the development of two questizes and their distribution to airports and ofinelustry stakeholders. The
usefulness of the current wildlife strike risk as®aent methodologies is highly debated and questioive provide an initial
guide to integrate WHMP into SMS and we incorpothgeexisting best practices for the sustainableldement of a WHMP.
The promotion of a safety culture and its compamené also discussed. This study provides a ugafde to airport wildlife
hazard managers (AWHM), airport safety managersv(A&d to the World Birdstrike Association (WBA)twiits recent Joint
Action Plan to bring about innovative solutiongndigate wildlife strike risk and improve flight fey.

Key words: Aircraft. Bird. Integration. Safety Management ®yst Risk assessment. Wildlife strike.

Aplicando principios de SMS e de sustentabilidadeangerenciamento do risco de fauna
em aeroportos

RESUMO: Colis6es com fauna representam um problema comegiimplicacdes econémicas, ambientais e de segpupmara

a aviacdo. A Organizacdo de Aviagdo Civil Interomal criou e introduziu o Sistema de Gestdo de 13ega Operacional
(SGSO) como método padréo para as organiza¢desatdgia. Aeroportos utilizam o Programa de Gerenergmdo Risco de
Fauna (PGRF) para mitigar o risco de colis6es aumd. Nao ha método padréo de avaliacdo de riscold@o com fauna,
internacionalmente aceito, assim como existe caé&ee material publicado que verse sobre a intégrdp PGRF no SGSO.
O objetivo deste trabalho é apresentar uma abomlagtruturada e holistica para o gerenciamentasdo de fauna nos
aeroportos, bem como elevar a consciéncia situalcgmbre a seguranga de aviacdo e a sustentabili@sdobjetivos de nossa
pesquisa empirica sdo: 1) avaliar os métodos deag&a de risco de fauna; 2) inserir o PGRF conragdgem baseada no
SGSO; e 3) planejar uma estratégia de desenvoltinsistentavel para o PGRF. A obtencédo de dadasgsta pesquisa foi
feita por meio de dois questionarios, distribuidos aeroportos e a outrsiskeholderslo setor aeronautico. A utilidade dos
métodos em uso atualmente para a avaliagdo dodesdauna € altamente debatida e questionada.eEstdo fornece uma
orientacao inicial para integrar o0 PGRF no SGSOadooporto, incorporando as melhores praticas exegepara o
desenvolvimento sustentavel desse Programa. A mé@omia cultura de seguranca e seus componenteéraséio discutidos.
Este estudo fornece orientagado Util aos gerentssgl@anca de voo e de risco da fauna em aeropbetmscomo para\&/orld
Birdstrike Associatiomo &mbito de seu recente Plano de A¢do Conjunéateqm por objetivo a geragéo de solugBes inovadora
na mitigacdo do risco de fauna que aumentem aaegade voo.

Palavras-chave:Aeronave. Ave. Integragdo. Sistema de Gerencianten8eguranga Operacional. Avaliagdo de Riscos&wli
com Fauna.
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1 INTRODUCTION aviation industry worldwide USD 1.2 billion per yda terms

of damages and delays or cancellations to comniercia
transport aircraft (Allan, 2000). A more recentirestiion by
McCreary (2012) found an average cost of USD 22 gdrl
strike. This average cost results from the fact #2486 of bird
strikes cause no damage, 6% of bird strikes resuthinor
damage with an average cost of USD 75,000 and 2%eca
substantial damage with a roughly estimated cosU$D
676,000 per strike. The US Airways landing on thedsbn

Safety is a cornerstone in all aviation operatiansl
highly expected by the aviation customers, govemtmand
other stakeholders. The major threat from birckstis engine
ingestion which accounts for 76% of accidents (Peo2012).
Bird strikes are known to have caused 296 humathsgéa
civil aviation (Thorpe, 2012; ERAU, 2013) and ahdée 146
human losses in military aviation (CENIPA, 2011¢lRirdson
& West, 2005). It has been estimated that birdkesricost the
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River in January 2009 with the successful evacnatad

rescue of all aircraft occupants raised awareneksastrike

prevention worldwide. Airports implement a Wildlifégazard

Management Plan (WHMP) to manage wildlife strikekri
Wildlife presence at airports poses a hazard tatiewn safety
but also an opportunity for sustainability initiss, since
many wildlife species are subject to nature pradectaws.

Wildlife management can support airports to tuesthsafety
risks into environmental protection advantages.

exist for the investigation of incidents such as Root Cause
Analysis, the Airline Risk Management Solutions
Methodology (ARMS), Corrective and Preventive Ao8p
etc. Corporate sustainability is a business apjroacd
strategy in order to create long-term shareholddues by
embracing opportunities and managing risks derifiom the
economic, environmental, ecological and social tgraents

or changes (RobecoSam, 2013). Flouris & Yilmaz (301
suggested that sustainability must be embedded lin a

SMS has introduced new principles to holisticallymainstream management processes and an airpainsuse

manage safety risks. It is an important businegsaifons tool
that helps to determine the costs of implementiatety

development strategy must address the economi@l sodd
environmental concerns of its stakeholders and an

management measures versus not implementing measwptimization process of these objectives.

(IHST, 2007). Risk assessment is an important@fa®MS as
it prioritizes management actions and helps orgdiuias to
avoid wasting financial and human resources omgmificant
issues (ICAO, 2013; CAA, 2010). Nowadays, it is ehd
recognized from the aviation corporations that #sh
contributed to a further reduction of aircraft alaits (Flouris
& Yilmaz, 2011). The implementation of SMS requitthe
development and promotion of an organizationaltgafelture
(ICAQ, 2013). According to Reason (1997), a safatjjure
cannot be achieved through an overwhelming transition
but only socially engineered by identifying its gpoments and
bringing them together in union with the applicatiof
practical measures.

We predict that a similar approach to SMS will sdxen
needed to manage wildlife hazard. According tohstralian
Civil Aviation Authority (CASA, 2011), the WHMP slud
have a consistent approach to identify hazard aanhge risk
with procedures which are developed and implemeaguart
of an airport’s SMS. To the best of our knowledwgré is no
published guidance material on how to apply SM&qgipies
to wildlife hazard management. Furthermore, formidilife
risk assessment is a relatively new field and werimethods
have been presented only during the last 14 yeHns.
considerable number of variables which are involvad
wildlife strikes such as aircraft speed, wildlifpesies body
mass, behavior etc., hindered the development taflikesed
methods that bring together into a single metriciots
parameters to calculate risk (IBSC, 2006). Theeecarrently
no internationally agreed regulations on how tesassvildlife
strike risk. The Table 1 presents the currentlyilaibe
methods to perform wildlife strike risk assessments

In absence of actual data, an empirical study was
designed to portray the new challenges of airpaldlife
hazard management, focusing on the efficiency ok ri
assessment methods and the integration of WHMPSM&
and sustainable development strategy of an airp¥ith the
aim to provide a systematic and holistic approdet tan be
applied to airports of various sizes and operatioves have
decided to elaborate on the following research tipres

a) How efficient and credible are the currently avaliéa
methods for wildlife strike risk assessment?

b) How can we apply the SMS principles to a WHMP?

¢) How can we design a sustainable development sgrateg
for WHMP?

2 METHODOLOGY

A literature review was conducted to identify new
concepts of safety and sustainability that can dsgaed to
airport wildlife hazard management. Main internatb
airports and other industry stakeholders were g@nvewith
the development and electronic distribution of two
questionnaires. The first questionnaire with 38stjoas was
sent to Airport Wildlife Hazard Managers (AWHM) atige
second one with 23 questions was sent to Airpofet$a
Managers (ASM). The questionnaires are cited atetitk of
this paper as Appendices. A preliminary survey with
interviews was conducted with the ASM at Berlin

Brandenburg International Airport and the AWHM at
Athens International Airport to identifghe most critical
questions for this study and test the questiongair@ractice.

Nineteen (19) out of forty-eight (48) distributed
questionnaires were returned fully completed, eiefldl) by
AWHMs and eight (8) by ASMs. The airports of ounsy
included major international airports in North Aricer,

Few other methods were found at a later stage of Od\;ohe  Asia and Australia. In accordance with search

survey but they follow similar approaches to ranikdhie

hazard levels and are not included in this studgridus
problems arise when the proactive SMS approacipptiea

for the assessment of a historical event, such lzsisdastrike
that has already occurred. Considering the worst saenario
for damaging bird strikes that have an effect aghfl results
in the classification of such events as catastphithe
severity table. Thus, such a risk is unacceptdidessafety risk
tolerability matrix, which typically means ceasiragrport

operations under existing circumstances. Varioushous

objectives, we have included in the analysis ofréseilts only
airports that attempt to calculate wildlife strikkgk, implement
a WHMP, an SMS, and include sustainability in tietiategic
goals.

To supplement our data, we also interviewed experts
from civil aviation authorities, the European Aviat Safety
Agency (EASA), birdstrike committees, and airport
environmental managers. In Germany for example, we
received completed questionnaires from Munich hagonal
Airport and Berlin Brandenburg International Airpand
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Table 1: Wildlife strike risk assessment methods used wadd

Method Reference Country of use
Ranking the hazard level of wildlife species to tuia Dolbeer et al. 2000 USA
A risk assessment technique for birdstrike managéna¢ Allan, 2003 UK and some Australian, Canadian, USA
airports and European Airports
The flight safety relevance index of bird species Morgenroth, 2003 Germany
The airport bird hazard risk analysis Sowden et al. 2007; Canada

Transport Canada, 2012
Ranking the risk of wildlife species hazardous tditemy Zakrajsek & Bissonette, USA (Air Force)
aircraft 2005
The Performance based model Transport Canada, 2008  Canada
A quantified species specific bird hazard Index Both et al. 2010 Netherlands (Air Force)
The Bird risk assessment model for airports anddaeroes Paton, 2010 Australia
An ecological approach to birdstrike risk analysis Soldatini et al. 2010 Italy

communication with the German Birdstrike Committed-urthermore, in countries such as the UK, US, Gayand
provided us with additional information for the raiming The Netherlands, additional current weather datal an
German airports. A similar approach was adoptedatiter geospatial characteristics obtained from computaset
more data from major international airports in Mokmerica, models are combined with data from avian radarder to
Australia, Asia and Europe. Much of this reseantiktplace perform a risk assessment over time and space hizdsed

in the form of informal emails and telephone comivation, on qualitative and quantitative data.

resulting in a significant volume of data that dedbglobal The risk assessment method by Allan (2003) analyzes
comparisons. All data is treated confidentially gmdsented risk in its two components, namely severity of desa
anonymously. outcome and probability of its occurrence combiired risk

We have based our evaluation and comparative dasalyassessment matrix. It is a species-based apprbattequires
of the wildlife strike risk assessment methodstanfollowing a minimum of five years of bird strike data and the

criteria: identification of the species involved. Our surveyta
+ General Concept and Assumptions; indicated that this method is the most widely ubgdirport
e Data/ Number of Strikes; and operators worldwide. We have additionally foundt tavate
«  Applicability of the methods within a WHMP. agents and various civil aviation authorities adbfg method

We collected SMS guidance material from ICAO an@s an auditing tool and as a basis for their weditrike risk
civil aviation authorities to conduct comparisonstieen assessment. However, these civil aviation autlesritire not
WHMP and SMS, identify similarities and bridge thgaps. Prescriptive on how airports assess their wildgifeke risk,
Furthermore, we considered numerous airports emviemtal nor do they approve their strike risk assessmestgss.
and sustainability management reports to definapmtoach, The methods by Morgenroth (2003) and Soldatinilet a
develop a strategy and apply sustainability prilesipto (2010) use advanced mathematics and rely on magéiie
wildlife strike prevention. At the end of our stydycheck was aviation system and the natural environment in tvhic
performed to ensure that the research objectives baen oOperates in order to combine numerous parameteranin

met. algorithm and construct an index. The results eséhmethods
are always measured against an expert’s opinioa.niéthod
3 RESULTS by Sowden et al. (2007) develops hazard buffer z@neund

an airport by analyzing the bird strike risk ints mircraft
related elements, numerous wildlife species pararseind
land use data by hazardous species.

3.1.1 GENERAL CONCEPTS AND ASSUMPTIONS The performance-based model by Transport Canada
(2008) is an innovative approach. Instead of emiptpyata
from historical events, this method adopts the SWiactive
approach to manage safety risks. It employs spesdfety
performance indicators that reveal the real caueés
weaknesses of wildlife strike prevention and assistthe
planning of new improvements. The performance noéldss
method are soundness, appropriateness and effeetive
These nodes assess the foundations of wildlifekestri
prevention, and determine whether the preventiviiorzs

3.1 EVALUATION OF THE WILDLIFE STRIKE RISK
ASSESSMENT METHODS

The most complicated aspect of risk assessmerthéor
AWHMs, which were consulted during this study, et
quantitative calculation of the overall risk. Thesttmods by
Dolbeer et al. 2000; Both et al. 2010; ZakrajseBi&sonette,
2005; and Paton, 2010; construct a bird hazardxirated
categorize wildlife species according to the hazhey pose.
These methods are based on past bird strike datages and
costs. They assign relative hazard scores to ¥éldpecies
that are involved in strikes. Such a ranking systenthen . . ) i

. _— . achieve the targeted results in a consistent afettiafe
complemented with data on local wildlife populagoat an
airport, which is derived from an implemented WHMpManner.

10 Revista Conexao Sipaer « 5(1)



Risco Aviario e Fauna

Ntaaijs & Biermann

3.1.2 DATA / NUMBER OF STRIKES

The AWHMSs and the ASMs of this study emphasized th%/

quality of data as a critical factor to construntindex and

perform a risk assessment. Six AWHMs pointed outt th®

misleading results are occasionally produced far tisks
assigned to some species. They added that wikstlilees are

subject to a considerable number of parameters ssch

species, size, behavior, distribution patternss@eaof the
year, time of day, additional regional differeneesl are also
subject to aircraft-related factors. They pointetitbhat simply

will also need a correction factor for the fleetiahe aircraft
pes to enable risk comparisons among airportsh wit
ifferences in traffic, size of aircraft, typesadfcraft and flight
peed.

3.2 APPLYING SMS PRINCIPLES TO WHMP

3.2.1 WHY INTEGRATION IS NEEDED?

None of the AWHMSs reported measuring performance
by their total contribution to the organization yheork. As
functional managers, they tend to measure perfaceanly

considering the number of strikes per 10,000 dircraby specialized criteria related to bird strike pretion.

movements at an airport is a negative performandiator
that misdirects by underlying failures. This fachswvnot
directly reported by the ASMs of this study, buSimut of 8
returned questionnaires, they suggested that

Furthermore, we have found a conflict of different
assumptions and concepts regarding safety betw#éidMs
and ASMs. The problem becomes more perplexing if we

saféiglude the cultural differences between pilots, w@affic

performance targets should not be measured by glesincontrol, and other airport operations personnelpdring,

indicator but always with the utilization of moredicators and
various built-in mechanisms such as wildlife moriitg, data
collection and the quality of reporting. Reporting bird
strikes and identification of species involved aqee to be
significant for all AWHMs of this survey.

3.1.3 APPLICABILITY OF THE METHODS WITHIN A
WHMP

The bird strike hazard indexes require for thdiabality
various data for long periods of time that creatéigh
workload according to the AWHMSs. The Allan (2003gttmod
appears to be a relatively simple one by analyrislgin its
two components, severity of a safety outcome anbatility
of its occurrence. However, our data revealedttiiatmethod
produces occasionally misleading results for thlesrassigned
to some species, a fact that questions its objgctiThe
method by Sowden et al. (2007) appears to be gerettier
than specific according to bird strike experts. sThisk
assessment tool results in an area classificatbarse (with
zones) around an airport. It is generic becauassitimes that
the existence of a specific land use in an airpaffer zone
results in a risk, even if no birds are presentioe are present
but never come close to an aircraft. Other respodseng this
survey appeared to be less enthusiastic of thissimedich
classifies risk more outside an airport rather threaside and
places a bow-tie over an airport.

which is a key factor for the success in managafgtyg risks,

is affected by cultural differences, according e iCAO
Safety Management Manual (ICAO, 2013). An integtate
approach is needed not only for the coordinationusherous
activities to manage safety risks but also forrt@ntenance
of good communication levels between all relevant
stakeholders (ICAO, 2012). We were surprised td finfew
airports of this study a lack of communication betw ASMs
and AWHMs. Most of the airports though have repbrte
regular formal and informal meetings for this puspoThese
briefings are considered necessary not only fohamge of
additional information but also for the interprétatof results
and the selection of the appropriate performandieators.

3.2.2 RISK ASSESSMENT SOLUTIONS

Problems have been reported during the applicatfon
the SMS approach in order to assess historicalteysnch as
bird strikes that have already occurred. By takimig account
the worst case scenario after a bird strike whiah dn effect
on flight and results for example in an emergeaeying, the
airport operator is faced with the challenge of soeg
operations in the zone where the event took plHoe ceasing
of operations must occur until there are guararttestshe risk
level has decreased significantly, following an eesive
internal investigation. This is obvious in a warake scenario
since such an event can accelerate a crash aads#fied with

We have found a considerable body of evidencgn “A” at the severity table, as a catastrophic. dder data

suggesting that the most problematic point in deg\a flight
safety relevance index that will enable comparisanm®ng
airports is the necessary mathematical combinatidn
numerous criteria and of their weighting which hagecisive
influence on the result. The development of suctethod that
will mathematically combine the sum of the speciésks as
an absolute measurement was strongly questionethdy
participants of this survey and is not consideeaible in the
near future. Such a model will always be limited &merefore
inappropriate to assess risk. Representatives Fiodstrike

from interviews with safety managers at Germarriggonal
airports indicated that theRRMS Methodology is commonly
applied for the classification of real life evenfthey have
proposed this method, among other incident invattg
methods, as a valuable tool that could assist AWHMbhe
classification of historical wildlife strikes. TheARMS
methodology is based on the fact that risk alwags &n
element of future uncertainty about an undesirettaue
(ARMS, 2010). It provides guidance for the corraaalysis of
the column and row in the risk matrix in order tchigve

committees, AWHMs and ASMs argued that such a nteth@oherent and consistent assessments. This methsidecs

Revista Conexao Sipaer  5(1)

11



Risco Aviario e Fauna

Ntaaijs & Biermann

the effectiveness of avoidance and recovery barrtbat
prevent the escalation of an event into an accidafhile it
does not completely remove subjectivity, it is bedid to be
currently the most objective method in the aviatiodustry
(ARMS, 2010).

3.2.3 FRAMEWORK ELEMENTS OF A WHMP

Wildlife strike prevention is always tailored toettocal
conditions of an airport. The bird strike probleppears for
several wildlife managers to be seasonal with pdaking the
migration period or the breeding season, dependmghe
species. The ability of a bird species to avoidrait has also
been reported to vary. Species from the Corvid faappear
capable of avoiding bird strikes, while Seagull@es react
slowly to an approaching aircraft with a tendermyly along
the runway which makes them more susceptible ttrikes
Furthermore, behavior variation for the same sjgeamong
different regions significantly affects the seleatiof bird
control measures by the AWHMSs.

Management commitment and
outlined by the ASMs and AWHMSs in order to achighe
desired safety outcomes. The Chief Executive Offideaving
final authority over all aviation activities at th@ports of this
study, sign the safety policy with its objectivae safety
policy is then communicated through the intraneticles,
publications and the SMS manual. A similar approstobuld
be considered for the WHMP. Clear policies and dbjes are
needed together with the assignment of accouniabiland
responsibilities to trained and competent personvelst of
the airports during this survey were found alreauy

Germany. Others airports around the world have rtefdoa
linkage of the wildlife strike database to the SMS
documentation.

3.2.4 WHMP AND SAFETY CULTURE ENGINEERING

Reason (1997) emphasized that a trust culturetisagy
to achieve because reporting can expose own msstake
mistakes from colleagues and skepticism may arissuta
future difficulties, about the extra amount of waokreport, or
about the likelihood of management to act upon the
information. These parameters were also mentioreed bird
strike experts during this survey, together witllesire to
forget non-damaging strikes.

Engineering a safety culture includes safety praoonot
and training on safety management and SMS operédioch
training has either been provided to the airpoldhfé control
teams of this survey or it is planned to take phaithin the
next year. The assurance of a WHMP under the SMS
framework includes performance monitoring, manageré

responsibility werehange and continuous improvement. Specificallyigihes!

audits for this purpose have been reported by WMaHMs at
regular intervals, performed by national and inagiomal
regulatory control bodies or upon request from mwtk
consultants and other agencies.

A safety culture implies close cooperation amongst
airports and authorities and the involvement ofraéirnal and
external aviation system stakeholders that havengact on
safety performance (ICAO, 2013). This study cobectlata
on building cooperation between airports, civil aiin
authorities and other authorities responsible foe frea

implement such an approach. SMS requires an efficieoutside the airport. These responses are presentkd table

reporting system, risk assessment, proactive awrdtive
mitigation measures, and an evaluation system toitomo
safety performance. Our data indicated performagdewing
to be conducted by safety committees and othetysatdion
groups (usually once per month) to assess the toeadopt
any corrective or preventive actions. Attendanc@awfHMs
to these meetings was also reported.

2 and shall be of assistance to airport operators.

3.2.5 DESIGNING A SUSTAINABLE DEVELOPMENT
STRATEGY FOR A WHMP

Modern airports such as Frankfurt InternationalpAit
have a special department that promotes sustaiiyadsl one
of the core elements of corporate strategy. In sustrategy,

Our discussions with safety managers signaled tis&istainability is embedded in all management pseesvith

importance of a consistent method for hazard ifieation
and proper documentation to manage risks. Theytgmbiaut
the following critical questions requiring a resperby airport
operators who attempt to build well established lmesms
for documenting wildlife strikes under the SMS fianork:

*  Who reports wildlife strikes at an airport?

¢ In which form and what method are wildlife strikes

reported?

* How does an airport ensure that all wildlife steke

are reported?

Ideally, the wildlife strike data is included autatically
in the SMS database. The data includes informatan
confirmed or suspected wildlife strikes and dailypked
wildlife control measures at the airfield. Such artomated
data transfer system was found at internationgdoais in

an alignment of the social, environmental and faiahgoals.
Our paper integrates the current best practicesdfoin

applying sustainable development principles to aMP1We

present a holistic and systematic approach thagbtiogether
wildlife conservation and other environmental iiitves with

stakeholder engagement and public involvement.

3.2.6 WHMP & ENVIRONMENTAL SUSTAINABILITY

Airport wildlife hazard managers can promote
biodiversity conservation inside an airport and its
surroundings or they can assist ecotourism devetopm
projects in the greater area an airport servesMahich
International Airport, almost two thirds of the oak airport
areas are green and the area around the airpmtisiome to
many rare wildlife species and planarts of the airport and
most of its surrounding conservation areas hava Heelared
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part of the North Erdinger Moos Bird Sanctuary nder to
help endangered species populations (Munich Airfari1).
London Heathrow is committed to conserving biodsitgrand
has already recorded 134 species that are listbdsame level
of rarity or that are part of the UK Biodiversityction Plan
(Heathrow Airport, 2011). Another interesting catedy was
documented at Athens International Airport andréstoration
of a wetland’s ecosystem in its vicinity. This prag, funded
by the airport operator, helped a variety of spetierecover
their populations, informs locals and visitors, @ndmotes the
area with its natural and cultural heritage as estairism
destination. Ensuring environmental sustainabihtyplicates
close cooperation with nature conservation autiesriand
associations. We found that such cooperation caistasird

conducted in cooperation with the Agricultural Ueiisity of
Athens. This research program identifies speciesamsus
their populations in order tapply insect control measures
inside the airport and minimize the bird food sugsl

It has given a significant amount of data for thesence
of insects in the greater region of the airporhas observed
species for the first time in the area of concérmprovided the
opportunity to university researchers to conduetirttioctoral
thesis, and provided both the airport and the urityewith a
number of publications and conference presentations

3.2.8 WHMP AND ECONOMIC SUSTAINABILITY

Airport operators and owners are very often priwaith
shares listed on the stock exchange market. Inctiss, they

strike prevention with annual actual data on specidave a duty to safeguard the investments of timeiestors,

populations and can be used additionally to montto
WHMP results.

3.2.7 WHMP & SOCIAL RESPONSIBILITY

Airport
sustainable development strategy to customers] tharties
and local communities. (Berry et al., 2008; Flo&i¥ilmaz,
2011). London Heathrow is an example of an airp@at uses

succeed a profitable growth, and create positiMeevarhe
implementation of a WHMP is highly important forfesty but
7 out of 11 AWHMs of this survey reported diffidels in
obtaining the financial resources. Different cortsepnd

operators communicate outputs of theiassumptions on wildlife strike risk and the sealiphaf the

bird strike problem have been identified as posn&asons
for such a failure together with limited negotiatipower to
influence airport senior management. Adequate fundias

this strategy The Biodiversity and Landscaping Managebeen identified by most of the participants in thisvey as

sends a letter each year to all those partnerswiithm they

crucial in order to significantly reduce the numbémwildlife

work to inform them on news, issues and projects atrikes at an airport through effective wildlife naagement.

biodiversity conservation at the airport. Thisdetistribution
is part of their commitment to protect the envir@mhand its
wildlife species at the airport site (Heathrow Airp 2011).

During this study, we didn’t find any airport opt&res
addressing the cost savings from wildlife strikeyemtion.
The cost estimations from bird strikes published Adlan

Airports can further strengthen the local econongy b(2000); Allan & Orosz (2001)Cleary et al. (2006and the

promoting local business development and growthe Thmore recent estimations from McCreary (2012), casish
AWHMs have reported to purchase the necessary eguip AWHMSs to demonstrate to senior management the itapoe
for wildlife control from local business partnershenever of implementing, operating and promoting a soundl an
possible. These businesses should be checkedwisetber effective WHMP. Airport operator companies with a
they adopt environmental friendly practices. If ,nairports consulting group that offers expertise and custerhiz
should include those suppliers in their environrakntsolutions to clients can obtain supplementary fifan
awareness training/campaigns to introduce and thelm to resources for a WHMP by identifying opportunitie$ o

embrace environmental-friendly practices.

Sustainability principles can also be applied tonho
resource management. Bird strike experts consultethg
this study pointed out that in many cases the idédl
controllers have a low status internally within th@empany
they work, which possibly undervalues their quedifions and
consequently results in low retention rates. Ratgigualified
and motivated employees is a challenging task affier @t
measures can be adopted by an employer to renieactate.
Recruitment of people from the local area has dlsen
reported as an initiative to achieve a sociallytanable
WHMP.

providing wildlife control consulting services aher airports.
4  DISCUSSION

4.1 WILDLIFE STRIKE RISK ASSESSMENT

The aviation industry is still faced with the clesife of
calculating the overall risk from wildlife striked an airport.
None of the currently available risk assessmenthau is
widely accepted. We have solicited the opinionseferal
experts and found that these methodologies areelimiith
high levels of subjectivity and cannot permit comig@ns
among airports. Furthermore, whether such methaus
reproduce the complexities of the system in whichildlife

Social responsibility contributes to research andiie occurs is yet to be proven. These methode heen
development. Such cooperation can be developed W{lfisicized by Nj& et al. (2012) as inappropriateatsess risk

universities and other research institutions. Aanesting case
study was found at Athens International Airport antbng-
term insect monitoring program on- and off-airpevhich is

because they do not address future uncertaintiesy have
additionally proposed the reassessment of the wanidldlife
strike databases in terms of their reliability,idi&y and
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Table 2: Development of cooperation amongst airports arlogities

Close alignment and mutual coordination of the WHatRvities

WHMP awareness seminars which point out not orgystifety but also the environmental protectiondssu
Experience exchange / Collaborative techniques ri®haf data / Sharing of lessons learned / Shasfrigest techniques and practices
Airports can provide advice to civil aviation autities on how to improve regulations, if needed

relevance to address the bird strike risk. In aoldjtPaton
(2010) argued that the current methods fail to tifien
potential hazardous species until they are involneskveral
strikes and at least one damaging.

strengths of a WHMP and future uncertainties, ratihan on
past failures. Thus, our study results supportatigeiment of
Nja et al. (2012) that such a model should addfesse
uncertainties and be related to decision makinge Th

Our results indicate that even if we assume that th performance-based model proposed by Transport @Ganad

complicated aspect of risk assessment
quantitatively the overall risk from bird strikesida that
research efforts should be focused towards théxtiom, then
this overall risk should consist of the sum ofspecies’ risks.
However, species’ risks can be measured in reldéuas,
whereas total wildlife
measurement. Furthermore, each aircraft type ltifeaent
risk profile and the total risk at an airport idated to the
aircraft fleet mix that then makes the comparisetween
airports difficult as well as complicating
comparisons if the fleet-mix changes.

risk needs to be an absolute

is calcglatin (2008) adopts the proactive SMS approach to manaks

and evaluates a WHMP according to its appropriggne
soundness, and effectiveness. This approach casdikas a
basis concept for the development of a more sapaistd
method.

4.2 INTEGRATION OF WHMP INTO SMS

SMS implementation has promoted a global acceptance
of good safety practice and initiated a chain cdrgies for

temporal wildlife hazard management. Airports can preparefikely

future event that may emerge with the form of autatipn.

Simply counting the number of strikes is a negative This anticipatory type of change is usually iniity a firm

indicator pointing out what is not working rathenah
indicating effective actions (IBSC, 2006; TranspGenada,
2008). Such an approach misdirects by concludiaggafety

without any external demand and aims at gainindearc
competitive advantage over other players of theusiy
(Hayes, 2002). We found that a systematic procedure

exists because no accidents have occurred or safetgetermining how information is gathered and orgehifor

management does not exist due to an increase anuthber
of strikes which can occur as a result of bettgroréng.

wildlife strike prevention is needed. A standardizpproach
would be most beneficial for the international conmity so

According to Reason (1997), the number of negativeas to manage wildlife risk, collaborate on commapids of

outcomes can be used as a safety indicator, ongnvthe
accident rates are high enough and only in systemese the
managers have complete control over all possilai®ifa that
contribute to the production of these negative oues. In all
other cases, the risk assessment procedure isvitbftthe
problem of chance, and the combination of diffetfactors
at a particular place and time. The occurrence egfative
outcomes in low rates, such as the bird strike damdaging
bird strike rates, reveals very little about thgamization’s
accident resistance and safety levels. AccordingdGreary
(2012), 2.1 bird strikes occur per 10,000 movememtiact
that supports Reason’s argument. Wildlife strikessaibject
to many uncontrolled factors that can be defendedhat, but
not completely eliminated.

According to Nja et al. (2012), the goal of accehat
predicting wildlife risk levels should be removewrh the
IBSC recommended practices, and emphasis shoudi/ee
to the decision-making process and the level ofwkedge.
Prominent experts who were consulted during ouhshave
strongly questioned the development of a method lila
mathematically combine the sum of the species’srask an
absolute measurement and such a method is notdevedi
feasible in the near future. It is therefore expddhat the
World Birdstrike Association (WBA) will shift focuis future
research efforts

interest and share lessons learned. Our framevariserve
as an initial guide with succinct, practical ancasible
suggested approaches that will assist airport oqerand
other industry stakeholders in integrating WHMPRi&MS.
Such an approach prioritizes management actiomsduoce
wildlife strikes and improve flight safety.

As highlighted by Sprenger (2007) in his bodkust-
The best Way to Manage trust culture is the only basis for
communication, especially when the management model
emphasizes personnel responsibility. Such is thee aat
airport wildlife control teams who, more often thamt, work
independently on the airside. The wildlife conteodl should
be seen as business partners and intelligent sieppaf the
company development, rather than just task exewmuter
According to the ICAO SMM (2013), the success of a
reporting system depends on the continuous flow of
information from the front-line personnel. The prtee
management of safety depends on the establishnfeat o
sound and effective hazard reporting culture. Toatfline
personnel are of upmost importance in this prodesscker
(2008) has emphasized the importance for firstii@magers
to always connect their work with the organizationa
objectives and results, both for short-range amgj-H@nge
considerations. Such an approach can be usefdMidiMs,

towards developing a performancethe wildlife control teams and their integrationrposes

measurement model that establishes measurements poin(Table 3).

other than the number of bird strikes. focusing tbe
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Table 3.Integration of WHMP into SMS
WHMP Policy and Objectives

Top management commitment to manage wildlife hazardl achieve the highest safety standards

Accountabilities, roles and responsibilities

Appointment of key personnel, selection of quatifigersonnel

Documentation, reporting (who reports what and haleyelopment of a national wildlife strike repogiform
Development of protocols and procedures in ordenture that all wildlife strikes at an airport egported
Wildlife Strike Risk Management

Hazard identification and reporting through the WPikéam and the SMS forms
Risk assessment with a data-based and risk-basked too

Employment of the ARMS methodology to assess histbriildlife strikes

Wildlife strike risk mitigation with the implemerttan of appropriate remediation measures
Continuous hazard monitoring, continuous adaptaifanitigation techniques

WHMP Assurance

Performance monitoring and measurement

Performance reviews from safety committees andysafition groups

Development and use of selected performance iratiatich as appropriateness, soundness and effeesiy of a WHMP
Management of change, identification of new hazards

Continuous improvement with internal and externaitsu

WHMP and Safety Promotion

Training on wildlife hazard management and SMS

Bridging the gap between different cultures amomgdtiike committees and other aviation professwnal
Safety communication with workshops, safety newststor bulletins
Develop cooperation with civil aviation authoriti@sd other authorities responsible for the aresideithe airport

Raising awareness of corrective actions resultiog fsubmitted SMS forms

Table 4 Integration of WHMP into an airport’s sustainablevelopment strategy

Economic Stability
Quantify airport monetary savings

Show the clear connection between WHMP and findmacigantages to the upper level management

Identify opportunities of providing wildlife managent consulting services at other airports

Environmental Sustainability
Protect wildlife and plant species inside the aitpo

Set aside areas inside the airport for conservatioposes
Assist the restoration of ecosystems outside tp@i
Cooperate with biodiversity conservation groups aaitire protection associations for projects onaffidirport

Capture and translocate endangered species thaa aszrd to aircraft operations

Social Responsibility
Hire local people

Purchase equipment from local businesses

Assist the equipment providers to adopt environnafiéemdly practices

Sponsor non-governmental organizations by meafisacial contributions

Make contributions to research & development

Provide environmental awareness training

Include third parties, local groups, and schoolth@environmental awareness training
Publicize the airport’s performance regarding reservation of natural resources

Consider improving the cooperation with the Civil Aion Authority
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4.3 DESIGNING A SUSTAINABLE DEVELOPMENT
STRATEGY FOR A WHMP

A sustainable development strategy can be comm@ianc

driven, but also profit-driven since it promotesrpmrate
profitability in various markets due to improvedoutation
(Flouris & Yilmaz, 2011). Such an approach to aitpo
wildlife management includes wildlife conservation

measures, stakeholder engagement, public involvemen

improved profitability for an airport and increaseastomer
satisfaction with the provision of a high qualitgrgice.

Sustainability must be embedded in all processed an

activities of wildlife strike prevention, includinthe social,

environmental and financial parameters. The table 4

summarizes our findings and brings together theecotibest
practice examples in applying sustainability phbes to a
WHMP.

5 CONCLUSION

We addressed the current challenges of wildlifeékestr
prevention and provided a structured and holigifiraach to
integrate wildlife hazard management
management system and sustainable developmeretgstrait
an airport. This study contends that a new approacthe
style of SMS, is needed to manage wildlife riskaur O
framework can serve as an initial guide and futesearch
efforts should empirically test this guide with théention to
incorporate all safety and sustainability aspeti&s WHMP.

We argued that a new improved performance measmteme

tool will shift focus from past failures to fututmcertainties.

The development of protocols and procedures for thecentro de

standardization of these new approaches is neededable
their application to airports of various sizes ankrations

into a safety
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APPENDIX A

SURVEY QUESTIONNAIRE FOR AIRPORT WILDLIFE HAZARD MNAGERS

Development”

A Master-Thesis’ Questionnaire by Dionysios Ntampaklaster of Aviation Management, Wildau InstitafeTechnology,
Technical University of Applied Sciences Wildau,r@any

(all information will be treated confidentially andsults will be presented anonymously)

“Integration of Wildlife Hazard Management into an Airport’'s Safety Management System and Sustainable

Airport Name:

Airport Wildlife Hazard Manager / Date :

Information Review

Yes/No

Comments/Observations

Wildlife Hazard Management Plan

Which of the following parameters do you use
for the wildlife strike risk assessment?

Ecological / Behavioural parameters (such as
flocking behavior of birds, migration patterns, g
habitat preference)?

=

Do you identify species for your risk assessme

nt?

Do you use number of strikes from past record
to assess wildlife strike risk?

[

Do you use a specific method to assess wildlife

strike risk? If yes, please name the method

Do the results from wildlife risk assessment
affect decision making and wildlife control
methods? If yes, explain how

Review of Wildlife Control actions

Pyrotechnics (if yes, which type? Automated
system?)

Fencing

Lethal control / trapping

Nest removal

Other

Do you control land use activities at the periph
of the airport?

Assurance of Wildlife Hazard Management

Is there an audit for the Wildlife Hazard
Management Plan? By an external or an interr
agent? Frequency?

al

Are there any procedures in place to review
wildlife hazards for continuous improvement
purposes?

Is there a Safety Committee that reviews
performance?

Does the Safety Committee include personnel
from the Wildlife Hazard Team?

Are there any other safety action groups?

Integration with the Airport's SMS

|Yes /No

Comment / Observations

Who is responsible to report wildlife strikes a th

airport and in which form?

Have you received voluntary wildlife
hazard/threat reporting? (through SMS forms)

Did these reports (SMS forms) affect the Wildli

fe

Hazard Management Plan?

brought about difficulties or exposed mistakes
the Wildlife Control Team?

Have mentioned wildlife hazards (on SMS forr]vos)

f
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Have any preventive / corrective actions taken
place?

Are there any briefings (formal or informal)
between the Wildlife Hazard Manager and the
Safety Manager?

Is there any training on SMS provided to the
Wildlife Hazard Management Team?

Is it ensured at the airport that all wildlife k&g
are reported? If yes how?

Integration with the Airport’'s Sustainable
Development Strategy

Is there a specialized department with a manager
responsible for sustainability initiatives at the
airport?

Environmental Initiatives

Are there any species protected at the airport?|
Does the airport support any biodiversity
conservation programmes?

Is there any sustainable use of land / or
countryside initiatives?

Are there any areas set aside inside the airport fo
nature conservation?

Economic and Social Sustainability Yes / No Comments / Observations
Do you hire local people for the Wildlife Hazard
Management Plan?

Do you purchase equipment from local
businesses?

Do the businesses you purchase the equipment
adopt environmental friendly practices?
Do you sponsor with financial contributions any
Non-Governmental Organizations?

Do you quantify airport monetary savings from
the application of the Wildlife Hazard
Management Plan?

Do you make any contributions to Research &
Development?

Is there any awareness training on environmental
issues?

Do you report publicly the airport’s performang
regarding conservation of natural resources?
Do you consider improving the cooperation with
the Civil Aviation Authority? If yes, in which
ways?

D
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APPE

NDIX B

SURVEY QUESTIONNAIRE FOR AIRPORT SAFETY MANAGERS

Development”

A Master-Thesis’ Questionnaire by Dionysios Ntamipaklaster of Aviation Management, Wildau InstitafeTechnology,
Technical University of Applied Sciences Wildau,r@any.

(all information will be treated confidentially ardsults will be presented anonymously)

“Integration of Wildlife Hazard Management into an Airport’'s Safety Management System and Sustainable

Airport Name:

Airport Representative / Date

Information Review

Yes/No

Comments/Observations

Safety Management System

Management Commitment and Responsibility

Is there a safety policy in place?

Does the safety policy reflect senior managem
commitment regarding safety management?

ent

Is the safety policy communicated throughout t‘he

organization? If yes, how?

Safety Accountabilities

Is there a Safety Management System in place at

the airport? If yes, since when?

Is there any Accountable/Executive responsibl
for the implementation of SMS?

11

Does this executive have final authority over al
aviation activities of the organization?

Is there a Safety Committee reviewing
performance?

Does this Safety Committee include personnel
responsible for the Wildlife Hazard Manageme
Plan at the airport?

Are there any other safety action groups?

SMS documentation

Who reports wildlife strikes at the airport and
which form?

n

Is wildlife strike data included in the SMS
database?

Are wildlife control activities included in the
SMS database? If yes, how often data is upda

ed?

Is it ensured at the airport that all wildlife k&s
are reported? If yes how?

Safety Risk Management

Yes/No

Comments/Observations

The SMS methodology is a proactive approach.

Reactively, for real life outcomes, do you use
another method to assess risk? If yes, which o

ne?

Is there an SMS form (anonymous or through
intranet) for hazard reporting? Is it availableatb
employees?

When an SMS form delivers information on
hazards by a named person, do you provide
feedback to this person on actions taken
thereafter?

Have you received voluntary wildlife
hazard/threat reporting? (through SMS forms)

Did these SMS forms affect the Wildlife Hazar

]

Management Plan?
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Did the mentioned wildlife hazards (on SMS
forms) bring about difficulties or expose mistakes
of the Wildlife Control Team?

Have any preventive / corrective actions taken
place?

Are there any briefings (formal or informal)
between the Wildlife Hazard Manager and the
Safety Manager?

Is there any training on SMS provided to the
Wildlife Hazard Management Team?

Do you consider improving the cooperation with
the Civil Aviation Authority? If yes, in which
ways?
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Relacdo entre residuo soélido urbano e urubus-de-caba-preta Coragyps
atratus): um perigo para as aeronaves no Aeroporto de llh&s (SBIL)
Weber Galvdo Novaés, Martin Roberto Del Valle Alvaréz

1 Universidade Estadual de Santa Cruz, Progranfddésraduacdo em Zoologia, Ilhéus-Bahia.
2 Universidade Estadual de Santa Cruz, Departanten€iéncias Biologicas, Ilhéus-Bahia
3 webernovaes@gmail.com

RESUMO: Os urubus-de-cabeca-pre@ofagyps atratustém sido uma das espécies com maior incidéncieolisdes com
aeronaves no Brasil. Este estudo investigou adelantre as atividades com potencial de atracavetee a presenca de urubus
no entorno do Aeroporto de Ilhéus, Bahia, Brasitr&janeiro e dezembro de 2006 foram realizadososesemanais em nove
pontos que apresentavam diferentes tipos de usoldoO nimero de urubus foi positivamente corfetedo com a quantidade
de residuos solidos existentes no local. Os lawaie foram observadas as maiores quantidades décaaen 0 matadouro, o
mercado central, o porto e 0 vazadouro de lixoesgntando assim focos atrativos dessa espécieo @gresenca de focos
atrativos nas proximidades de aer6dromos causae@sto as aeronaves, os resultados obtidos estsido demonstram que
as atividades que aumentam a oferta de alimentnaser bem reguladas e melhor executadas, evitaredos residuos sélidos
fiquem expostos e faciimente acessados pelos unibhsea de Seguranca Aeroportuaria (ASA) dos aendas.

Palavras chave:Aer6dromos. Area de Seguranca Aeroportudria. RiscBauna. Urubus. Uso do Solo.

Relationship between urban solid waste and Black Mtures (Coragyps atratus a
hazard to aircraft in the Ilhéus Airport (SBIL)

ABSTRACT: Black Vultures Coragyps atratushave been one of the bird species with higheidence of collision with
aircraft in Brazil. This study has investigated tiedationship between activities with a potentiat bird attraction and the
presence of black vultures in the surrounding aféééus Airport, Bahia, Brazil. Between Januang &december 2006, weekly
censuses were carried out on nine spots that &ghtlifferent kinds of land use. The number of blagkures was positively
correlated with the amount of solid residues exgstn the area. The locations at which the largastber of black vultures was
observed were the slaughterhouse, the central mankeharbor, and the solid waste landfill, alidfich represented points of
attraction for this species. Since the aforememtiopoints of attraction in the proximity of aerosh@s pose great threat to the
aircraft, the results obtained in this study shbat those activities which increase the food sufpiythe birds must be well
regulated and better implemented, so as to prekergolid residues from being exposed and easilgssed by black vultures
in the Air Safety Area (ASA) of the aerodromes.

Key words: Aerodromes. Airport Safety Area. Wildlife StrikedRi Vultures. Land Use.

Citacdo: Novaes, WG & Alvarez, MRDV. (2014) Relacéo entrsideo sélido urbano e urubus-de-cabeca-pr@taagyps
atratug: um perigo para as aeronaves no aeroporto desilf#BIL).Revista Conexdo Sipgérol. 5, No. 1, pp. 22-29.
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1 INTRODUCAO populacional destas aves nas cidades tem geradaos sér
conflitos com o ser humano. Dentre esses confisisio

Os urubus-de-cabeca-pretaCofagyps atratus se o L
. L - A ataques a animais de criagdo (Lowney, 1999; Avery &
alimentam principalmente de matéria organica em : . .
ummings, 2004), incémodo causado por ninhos e

decomposicdo, tendo se adaptado muito bem ao uso §0 itri Hill & Neto. 1991 L 1999) d
residuos solidos (lixo) gerados pelo ser humanaKBy, orm onos\ (Hi eto, o ~owney, ), dao
1999; Sazima, 2007; Carrete et al., 2009). Estatustraram causados as torres de comunicagdo (Avery et a02)28

' ’ ' ' . cplisdes com aeronaves (Devault et al., 2005; Blatk&
que, entre 1980 e 2002, a taxa anual de crescimenio. Ht 2006: A tal. 2011
populacional dessa espécie nos Estados Unidos doi ”gN’ , ,Nverye ab" N )'t'd q
aproximadamente 10% (Sauer et al., 2008; Avery 2004 aawaf(;ao, os uru .us S‘f"o ! gs (?gmo um dos guipos
apresentando uma avancada ocupacdo desde o nese (&/es que olerecem major risco devido ao seu peso €
pais, por toda a América Central e do Sul (Buckle99; comportamento de voo em bando (Dolbeer et al., ;2000
Avery, 2004; Blackwell et al., 2007; Carrete ef 8010). Os Zakrajsek & Bissonette, 2005; Avery et al., 20N3.aviacao
ambie’ntes u'rbanos tém sido ’cadav,ez mais explopmasta civil americana, cerca de 67% das colisbes com usrub

espécie devido a grande oferta de residuos sabidg@sicos relsuzlt(;alorgmgm algudm tipo de Ic:iano pf,ra a aAeron_aﬂbeé@r et
de origem antrépica (Novaes, 2013; Novaes & Ciratd,3). al ). De acordo com a Forga Aerea Americ £),

O fator mais importante na determinacéo da areedde SO“SOES gom durubu?-deﬂgzbezia-pr-le;zi\ reprLerSeAnliar;[cr)ngzgto N
dos urubus-de-cabeca-preta € a disponibilidadelidesrgo € aproximadamente milhoes ( ' )- No

(Devault et al., 2004). Por isso, 0 ambiente urbpode ser Brasﬂ,lo .Centro de_ Invesugac;ao e Prevencdo del N
. Ateronauncos (Cenipa) registrou, entre 2000 e 20433
altamente atrativo a esta ave. No entanto, o awmen
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colisGes entre urubus e aeronaves (CENIPA, 201@)abdk e outros. Pois, em tais locais, normalmente ha aatinieal
Alvarez (2010) mostraram que 65% das colisbes tegas residuos organicos em virtude das atividades meldizadas
em 10 aeroportos nordestinos foram com urubus, ee aqu (Figura 1).
Aeroporto de llhéus — Jorge Amado (SBIL) foi o que awraow s 1ow sow
apresentou o maior indice de colisdes, sendo esf gle ' ; '
aves 0 mais comum nas colisdes neste aeroporto.

O desenvolvimento de determinadas atividades husnar

14°40's
T
1
14°40'S

nas proximidades de aerédromos pode gerar grar :
quantidade de residuos sdélidos, principalmente rigem

organica (Oliveira & Pontes, 2012). Cerca de 65% dc o S
residuos sélidos domiciliares sdo compostos de riaaté 5';,2

organica (Jardim & Wells, 1995), consequentememte,
ineficiéncia dos servicos de coleta pode fazer qom estes
residuos figuem disponiveis, implicando na atraigiarubus s
para o entorno dos aerddromos, aumentando O risco
colisBes por aeronaves. Diante desta situacdogclkica que
medidas de gerenciamento precisam ser tomadasnitigar

o risco de colisBes entre aeronaves e urubus. @smddidas
adotadas recentemente no Brasil foi a Lei n° 12.72
sancionada pela Presidéncia da Republica, quentatera Figura 1: Pontos de amostragem de urubus-de-cabeca-preta
Area de Seguranca Aeroportuaria (ASA), area circdia (Coragyps atratusna cidade de llhéus, Babhia, Brasil..l: Antigo lixdo
territér/io_de umou mais municipios, ,definida atipao cent,ro é;i':rrgli'ggté)n ;i):b\?i;ljgﬁzr:oi)ﬂo;:g dJoOur?oe QT&g%aﬂ]g?'g’;?; d5e:
geometrico da maior pista do aerédromo ou do aendalr apastecimento; 8: Praia do Malhado; 9: Aterro &sioit

militar, com 20km (vinte quilémetros) de raio, nzatjo uso e
ocupacdo estdo sujeitos a restricbes especiaiuiecdd da
natureza da atividade atrativa de fauna (Goverrasikgiro,
2012).

No entanto, entender como os fatores atrativoyés, a
principalmente aqueles relacionados as fontes ideemato,
influenciam na distribuicdo destas é fundamentai pa
manejo eficaz das espécies. O objetivo deste estoido

demonstrar como algumas atividades huma_nas desan®l 39902'24.49"W): 0 ponto de observacao estava lzadb na
na ASA do SBIL podem gerar grande quantidade ddues . s . i
cabeceira 11, préximo ao Rio Santana;

e, como consequéncia, atrair urubus-de-cabeca-preta d) Antigo Porto de lhéus ~ (14°48'04.75S;

aumentando o risco de colisoes com aeronaves. 39°02'27.64"W): local onde funciona um terminal gesiro,
no Centro de llhéus;

e) Bairro Teotbdnio Vilela (14°48'33.24"S;
2.1 AREA DE ESTUDO 39°03'27.39"W): um dos bairros mais carentes dactgl

Este estudo foi realizado na ASA do SBIL. Ilhéusta f) Matadouro ) Mun|C|pa_1I i (14046,37_'?8_”8;
cidade de médio porte, localizada no Litoral SuBahia, na 39005’58'16”W): Iocallza(,jo no Distrito do Banco ddoria,
Regido Nordeste do Brasil, que tem uma populagio A&e€ste da Cidade de IIhe.us; )
aproximadamente 180.000 habitantes. A economial léca g) Central de Ab.astemmento de |Iheu$l4.°47'10.71"5;
baseada no turismo, inddstria, agricultura e péaBGE, 39003'09"‘13"\/\/): maior centro comercial da cidade;
2012). O clima da regido é definido como tropicam h) Praia do Malhado (14°46'48.16"S; 39°02'07.77"W):

temperatura média de 25°C e precipitagdo anual [&)&alizada préximo ao Porto de llhéus onde ha pEsele

aproximadamente 2.000mm. A vegetagdo nativa n@oegi varios pescadores artesanais; e

classificada como floresta tropical umida (Thomze.¢1998; i) Vazadouro de Iix? (14°42'53.55"S; 39°Q8’57.3?”W):
Faria et al., 2006). local de descarte de residuo coletado no Munidpithéus.

Aeroporto de lihéus

14°50'S

14°50'S

0 25 5§ 10 km
e e e B e

L
38°0W

Os nove locais selecionados foram:

a) Antigo lixdo (14°52'39.72"S; 39°01'52.20"W): até o
ano de 2003 funcionava neste local o vazadouraoxdeda
Cidade de Ilhéus;

b) Praia do Opaba (14°48'51.16"S; 39°01'31.41"W):
praia localizada proximo a cabeceira 29 do aerodrama
Zona Sul de lIhéus;

c) Aeroporto de Ilhéus (SBIL) (14°48'52.16"S;

2 METODOLOGIA

22 DELINEAMENTO AMOSTRAL Os pontos de _ot’)s_erva(;ao foram caractenzad(?s deécaco
. _ com o estado sanitario (presenca de esgoto a @&topha
de SBIL, ou seja, dentro de sua ASA, em difereltesis da o5 residuos estavam acondicionados nos locais. x® i
cidade, que tradicionalmente sé&o considerados fatta8vos encontrado em cada ponto de observacéo foi cleesifide 0
de aves, tais como lixdes, feiras, terminal pesquentre 5 10, de acordo com os parametros mostrados ndaThbe
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Tabela 1: Critério de classificacdo da quantidade de resélido  0,01) (Figura 2), locais onde a quantidade de wesidolidos

encontrado nos pontos de observacdo na Area deraBegu organicos foi superior a oito (Tabela 2)
Aeroportudria (ASA) do Aeroporto de Ilhéus (SBIL),H&s Brasil '

1000

— i

Quantidade de lixo Classificagao
Nenhuma quantidade de lixo no local 0
Entre 1e 5,9kg

Entre 6 e 25,9kg

Entre 26 e 50,9kg

Entre 51 e 100,9kg
Entre 101 e 250,9kg
Entre 251 e 500,9kg
Entre 501 e 1.000,9kg
Entre 1.000 e 5.000,9kg
Entre 5.001 e 10.000
Acima de 10.000kg

800
I

Quantidade de urubus
400
|

© o ~NO o hwdF

[EnY

o

200
|

o

As atividades humanas desenvolvidas em cada ot o= B
também foram classificadas de acordo com o tipo « | _& _. = ==_2 B L =4

construcdo; a existéncia e o tipo de comércio,eaqmca de . . . . T T T . .
pescadores e a existéncia de cultivo agricola. Aa ar o E 2 & B B ¥ & 3

. . ~ . Pontos de cbservacéo
considerada para classificagdo do ponto foi dg, )
aproximadamente, 1Km Figura 2: Boxplot com namero de urubus-de-cabggm;((fm)ragy.ps
5 o atratug observados em nove pontos de observacéo em |[Béhi,
Cada ponto de observacédo foi visitado uma vez pgfasilem 2006. 1: antigo lix&o; 2: Praia do Op&baseroporto Jorge

semana, de janeiro a dezembro de 2006, para qoanils Amado; 4: antigo porto; 5: Bairro Teot6nio Vilela;Gatadouro; 7:
urubus-de-cabeca-preta presentes. Para a amostrﬁgemcemral de abastecimento; 8: Praia do Malhadote®rasanitario
utilizada a metodologia de ponto fixo (Ralph etE995). Para A quantidade de urubus foi positivamente correlzaia
calcular a quantidade de urubus, foram feitas gemsa cada com a quantidade de residuos sélidos organicosrmliggis no
5 minutos, durante 15 minutos, obtendo-se uma meEmiia local (teste de correlagdo de Pearson, r = (794, 0,001)
base em trés contagens. Todos os urubus que estaygigura 3).

pousados ou sobrevoando cada ponto foram registrado 32 ATIVIDADES DESENVOLVIDAS, ESTADO

Ao oo o i oo o S8 SaTAIO D CADA PONTO € A PRESENGA O
) ’ o ¢ URUBUS-DE-CABECA-PRETA

dos urubus e a dificuldade em observa-los, ndonfora
realizadas contagens em momentos de chuva. 3.2.1 ANTIGO LIXAO

2.3 ANALISE DOS DADOS Nesta area funcionava o antigo vazadouro de lixo da
uglijdade de Ilhéus e apesar de ter sido observadzsanga de
residuos secos (ex. plastico), o descarte de msfthganicos
foi descontinuado antes da realizacdo deste estudo.

Para demonstrar diferencas nas quantidades desur
entre os pontos, foi utilizado o boxplot (diagradeacaixas)
que apresenta a mediana e os quartis das quargidadeubus
encontrados em cada ponto de observacdo. Paraaravali @
possiveis diferencas nas quantidades de urubuadsponto e g1, eGd]
de observacdao, foi utilizada a Andlise de Variarsiraples
(one way ANOVA), e para identificar as variac6ess na
diferencas entre os pontos foi utilizado o testeTd&ey
(Quinn & Keough, 2002). Para investigar a relacétreca
guantidade de residuos sélidos e a quantidade wuleusir
observada no local, foi feito o teste de correlad@d’earson
(Quinn & Keough, 2002). o o©

200 300 400
I

00

1

Quantidade de urubus

T T T | T T
0 2 = 3] 8 10

Quantidade de lixo

Figura 3: Relacdo entre o numero de urubus-de-cgireta
(Coragyps atratuse a quantidade de residuos organicos em Ilhéus —
Bahia — Brasil

3 RESULTADOS

3.1 QUANTIDADE DE URUBUS-DE-CABECA-PRETA
NOS PONTOS DE OBSERVACAO

Foi observada grande variacdo na quantidade deistub
de-cabeca-preta entre os pontos de observacdo (ANOV
2145, P < 0,01), sendo a central de abastecimento e o A @rea erahabitada por algumas familias que ewitim
vazadouro de lixo os locais de maior concentragiordbus Panana, mandioca, milho e hortalicas, além daavide gado.
quando comparados aos demais pontos (Teste de Tekey Apesar de esta area ja ter sido utilizada comogitepde lixo,
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foi observado um bom estado sanitario na superigisolo, descartados no entorno do matadouro e em aredaspsyem
ndo sendo identificado acimulo de residuo orgéfliebela ramais do Distrito Banco da Vitéria (Tabela 2).
2); em consequéncia, poucos urubus foram vistosocal Consequentemente, o nimero de urubus contabilizaekie
(Figura 4). local foi de 44 individuos em média (Figura 4).

3.2.2 PRAIA DO OPABA 3.2.7 CENTRAL DE ABASTECIMENTO

Esta era uma area tipicamente residencial bastante Nesta area eram comercializados diversos tipos de
frequentada por banhistas. No local havia um tdgemnédio alimentos, como vegetais, carne, pescado, dentresolNo
porte e alguns restaurantes especializados emdmesta@ue entanto, principalmente proximos aos boxes de canpeixe
culminava na geracédo de residuos organicos queipodser havia grande quantidade de residuos de origem igegan
atrativos aos urubus. No entanto, durante o estiailo acondicionados em grandes lixeiras abertas (do tipo
observada a presenca de pequena quantidade deosesidontaine). Em virtude da grande quantidade de residuos
organicos nessa area, sendo seu estado sanitaqazath e gerados no local, estas lixeiras foram substituigas
pouco atrativo aos urubus (Tabela 2). caminhBes cagamba abertos que ficavam na feilango de
3.9 3 AEROPORTO DE ILHEUS todo o Qia, acondicionando o lixo (_Tabel.a 2). CamltaQO,

a quantidade de urubus no local foi consideradataibdo sido

O Aeroporto de llhéus (SBIL) € localizado em umabservada média superior a 70 individuos (Figura 4)
regido densamente urbanizada, sendo o ponto devab&e
cercado por areas residenciais, pelo Oceano Attaetipelo
Rio Santana, onde existe um manguezal, que apesaerd Esta area era caracterizada por um mosaico deobairr
protegido por fazer parte do sitio aeroportuarpresentava residenciais, remanescente florestal e a praiarigropnte
eventualmente, proximo ao muro do aeroporto, sac#dixo dita, onde existiam associacfes de pescadoresoet® ¢a
e até mesmo animais mortos jogados pela populagiuiga Cidade de Ilhéus. O estado sanitario desta praidbastante
no local (Tabela 2). Como resultado, era comuneaeuca de critico, ja que dutos de esgoto doméstico desaguava
alguns urubus na area, tendo uma média superi@gtea diretamente no mar. Além disso, durante o periadestudo,
individuos (Figura 4). observou-se que as atividades dos pescadores raitesa
3.9 4 ANTIGO PORTO DE ILHEUS ge_ra\iam_ rest0§ de pescado deixa}dos no Ioc_al (T2hekn

existéncia de &reas verdes também favorecia anpesie

Neste local funciona um porto de pequena capacidadgubus, que as utilizavam como dormitérios. Essas
utilizado principalmente para o desembarque de guesc caracteristicas fizeram com que esta area fosgedntemente
(camaré&o) (Tabela 2). A situag&o sanitaria no loéal era utilizada pelos urubus, sendo observados, em méidia,
adequada, pois durante a realizacdo de alguns @woE individuos (Figura 4).
foram observados dutos de escoamento de esgotodemza
tendo sido observada uma maior variagdo na quaetide
urubus, com uma média de 18,7 individuos (Figura 4) O vazadouro de lixo de llhéus esta localizado numa
3.9 5 BAIRRO TEOTONIO VILELA regido circundada por grand_es areas de roresﬂae_(a:a;).

Embora ele tenha sido planejado para ser um aganitério,

O ponto de observagao estava proximo ao Rio Caehoebu seja, um método para disposicéo final dos residdlidos
e mesmo sendo um bairro bastante carente, ndbdervado urbanos, sobre terreno natural, através do seuneoménto
descarte de lixo na area de amostragem e a sitsagéiaria em camadas cobertas com material inerte, geralnsaite
foi considerada adequada, pois a quantidade deumesi (Jardim & Wells, 1995), todo o lixo descartado eesical
encontrada no local foi classificada como 2, oua,sejficava exposto, caracterizando-o assim como umdeara de
quantidades inferiores a 25kg (Tabela 2). No entanis lixo a céu aberto. Em virtude disso, era comum fase
proximidades existem areas verdes que foram camside centenas de urubus utilizando o local para forragenado sido
potencialmente atrativas aos urubus como dormd@imcais registrada, em média, a presenca de 463 individests area
de reproducédo. Assim, foi comum observar urubdzaido (Tabela 2 e Figura 4).
areas verdes como poleiros e locais de descansetagrto
n&o foram observados urubus utilizando a areafpai@gear 4  DISCUSSAO
(Figura 4).

3.2.8 PRAIA DO MALHADO

3.2.9 VAZADOURO DE LIXO

A presenca de urubus-de-cabega-preta nas areaslasi
3.2.6 MATADOURO MUNICIPAL durante este estudo esteve associada principalmante

Este matadouro foi desativado pouco tempo depois ggantldade de residuos orgéanicos (lixo). Locaisacarmentral

L . e abastecimento e o vazadouro de lixo apresentaram
realizacdo deste estudo, mas durante o periodoa&iagem, abundancias superiores a 40 urubus-de-cabeca a
toda a carne de gado consumida na Cidade de ks P e '

abatida neste local. Neste periodo, foi observ dg procedimentos operacionais de saneamento basicareas
. . . ' L .estudadas ocorriam de forma inadequada, onde didexea
quantidade de residuos, oriundos dos animais asatid
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Tabela 2: Pontos de amostragem, descricdo dos pontos, dadatile urubus-de-cabeca-pr&aragyps atratuse distancia dos pontos
para o Aeroporto Jorge Amado, em llhéus, Bahia, Brasi

Principal atividade

Esgoto a Quantidade Quantidade de urubus Distancia do aerédromo

Local desenvolvida no local céu aberto de lix@® Média D\P (km)
Antigo Lix&o Cultivo agricola Nao 0 2.75 3.88 7.0
Praia do Opaba Residencial e lazer N&o 1 1.4 2.78 0.1
Aeroporto de llhéus Area aeroportudria N&o 1 7.3 8.98 0.0
Antigo Porto Desembarque de pescado Sim 1 18.75 18. 1.9
Bairro Teotonio Vilela  Residencial N&o 2 6.9 9.11 2.4
Matadouro Municipal Abate de gado N&o 6 44.46 43.8: 8.0
Central de abasteciment Comércio de alimentos Sim 8 73.32 253 3.5
Praia do Malhado Pesca artesanal e zona portuaria Sim 3 40.04 55.23 3.6
Vazadouro de lixo Vazadouro de residuos sélidos N&o 10 463.81 20z 16.0

Critérios de classificagdo descritos na Tabelésvio Padréo.

exposto constantemente ao longo de todo o diditéacio o
acesso dos urubus aos residuos organicos.
O uso de areas onde ha grande oferta de residigzsso

sendo considerado por Devault et al. (2004) comentro das
areas de vida da espécie.
No entanto, Novaes e Cintra (2013) demonstraram que

por urubus-de-cabega-preta € um fato comum tamb@m gquanto mais proximo da fonte de alimento, maior é a
outras partes do Brasil, da América do Sul e Centimvaes probabilidade de uma area ser utilizada como dorimitOu
(2013) demonstrou que, em Manaus, capital do estiado seja, o principal fator para a determinacdo dosifocle

Amazonas, regido Norte do Brasil, os urubus-degaipeeta
presentes na area urbana estavam associados agliaaias
abertas, utilizadas principalmente em feiras-livdtascidade.
Alvarez et al. (1996) identificaram associacéo aabus-de-
cabeca-preta com vazadouros de lixo em cidades
Venezuela. Em outras cidades da América Central 8ut] é

pernoite para estas aves é a disponibilidade deatd nas
proximidades. Os dormitérios de urubus sdo eststgue
merecem atencao, ja que nestas areas podem selttance
centenas de individuos (Rabenold, 1997), no entantelhor
medida de controle desses dormitérios é a redugédedta de
alimento nas &reas em que estas aves represestam ri

comum a presenca de urubus-de-cabeca-preta noxent  Existem restricbes de implantacdo de atividades que
urbanos, onde eles estdo associados com as reaglérmeejam atrativas as aves na ASA de um aerédromquelas
humanas e se alimentam ao longo das ruas, emabxeintividades em funcionamento devem se adequar para
viciadas e em torno de matadouros (Buckley, 198®)s minimizar seu potencial atrativo. Neste estudoasoals areas
Estados Unidos era comum observar urubus-de-careta- investigadas estdo localizadas dentro da ASA dd..SAI

nas cidades, no entanto, apds rigidas leis sasfaestas presenca de focos atrativos aos urubus em ume&®kin de
espécies deixaram de frequentar o ambiente urlpassando um aerédromo representa risco elevado para a avisado

a utilizar ambientes rurais e suburbanos (Bucki&99).

ao comportamento destas aves. Embora a maiorizotis8es

Os urubus-de-cabecga-preta sdo capazes de ajustar cam aves ocorram durante as fases de pouso e gecolau
area de vida, seus movimentos e até mesmo 0 smja, abaixo de 150m de altura em relagdo ao a®loolisbes

comportamento de voo de acordo com as condigG@edam
gue vivem, especialmente em relagdo as condic@edtes
de alimento (Coleman & Fraser, 1989; Devault e28i04). A
presenca constante de alimento, em locais comadmaias,
feiras-livres e vazadouros de lixo, similar ao fpi@bservado
neste estudo, faz com que recursos alimentargamsempre
disponiveis aos urubus. Consequentemente, estagjargtam

com urubus-de-cabega-preta ocorrem frequentemeate n
fases de aproximagdo, acima de 150m, portanto, dora
ambiente aeroportuario (Novaes & Alvarez, 2010).

Nos Estados Unidos, de 1990 a 2004, 45,5% da$eslis
com urubus ocorreram acima dos 150m de alturaNombeste
do Brasil, de 1985 a 2009, 43% ocorreram nas fages
aproximacao, sendo que em llhéus, 42,8% tambénmevaar

seu comportamento de forma a economizar energREsta fase de voo (Blackwell & Wright, 2006; Novaes

reutilizando as mesmas areas, sem a necessidgifealear
pelo alimento.

No entanto, ndo foram somente as fontes de alintprgo
se configuraram como um fator importante para aqurga de

urubus-de-cabeca-preta nas areas onde foram feitas
n

amostragens. Na Praia do Malhado e no Bairro Teémtd
Vilela, havia remanescentes de area verde que diame
estruturas utilizadas pela espécie como dormitéride foram
observadas dezenas de urubus chegando a estas@ifgas
da tarde. Normalmente, o dormitério comunitarioné dos
principais fatores que influenciam no uso do habgar
urubus-de-cabeca-preta (Buckley, 1999; Devault e2@04),

Alvarez, 2010). A concentracdo de colisdes com usutls
fases do voo acima de 150m de altura decorre
comportamento de voo destas aves. De acordo coauex
al. (2005), urubus-de-cabeca-preta voam a umaaattddia
de 169m, mas podem atingir alturas acima de 550mrylet
al. (2011) registraram alturas de voo de urubusaieca-

do

preta acima de 1.578m e mais de 50% dos regisgosd
desta espécie estavam acima dos 100m. Durantdaunlpeto
meio do dia, o0s urubus-de-cabeca-preta voam
consistentemente acima dos 150m (Avery et al., @dsta
maneira, mesmo distante dos aerédromos, os urulmlenp
voar em alturas similares as das aeronaves emia@eo,

26
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Figura 4: Representacdo da mediana de urubus-de-cabecapoetyyps atratus) observados em cada ponto devabderem Ilhéus —
Bahia — Brasil. 1: antigo lixdo; 2: Praia do OpabiaA&roporto Jorge Amado; 4: antigo porto; 5: Baifieotdnio Vilela; 6: matadouro; 7:
central de abastecimento; 8: Praia do Malhadate®r@asanitario

e quando este voo se sobrepfe as rotas de aeronavesso  haja despejo diretamente nas praias, como ocorfPeaia do

elevado de ocorrerem colisdes. Malhado;
d) Substituir o vazadouro de lixo da cidade por aterro
5 CONCLUSAO sanitario, de forma que os residuos sejam aterragitando

gssim acesso dos urubus a fonte de alimento;

e) Melhoria no sistema de coleta e de armazenamento de
residuos através do uso de lixeiras com tampa ela &0
cidade;

f) Monitoramento da populagdo de urubus presente na
Cidade de llhéus, tentando descrever o comportangeenso
do habitat, evidenciando os principais locais zdilios para
alimentacéo e repouso; e

O aumento na incidéncia de colisbes em éareas d
entorno dos aer6dromos evidencia a necessidadsfaleas
para eliminar focos atrativos de aves nessas ar@as.
desenvolvimento de estratégias para evitar colisesaves
deve considerar o comportamento apresentado pelasies
de aves que frequentam este entorno, chamado i 8ea
ASA. No caso dos urubus-de-cabeca-preta, os pregae
gerenciamento devem se concentrar na reducéo dogait 3 . . )
atrativo dos focos destas aves existentes na ASA, g) Acdes de gducagao ambiental cgm_ ,fe|rantes,
principalmente aqueles relacionados a oferta deealio. No pesgadores e comunidade gm geral para sensmnhzaillanto
caso especifico de llhéus, resultados positivos paieducdo ao risco de §e acum‘%'af IA'XO_ e consequentemenaerer
do risco de colisdes entre aeronaves e urubus pcdem urubus para areas de influéncia do aeroporto.
alcancados através de acdes como:

~ . AGRADECIMENTOS
a) Reestruturacdo da central de abastecimento, através
da melhoria no armazenamento e coleta dos residuos; Gostariamos de agradecer a INFRAERO pelo apoio

b) Adequacdo das estruturas nas éareas onde hibgistico; ao Sr. Edylson Santos, superintendente d
desembarque de pescado, evitando vazamentos etdefea INFRAERO-IIhéus na época do estudo, a Marco Datolli
peixes nestas areas; Elcimar Maciel, Perla Marise e Rodrigo Almeida, que

¢) Revitalizacao do sistema de esgoto, evitando que estiveram sempre dispostos a colaborar para estdoes
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Bahia) pela concessdo da bolsa de mestrado a Waber  Vultures,Animal ConservationVol. 13, pp. 390-398.
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Cetra e Ana Cristina Schilling pelas sugestde§iastrenzel Aeronauticos (CENIPA)(2012) Reporte de Eventos de

pela confeccdo dos mapas; & Janisete Silva e Ryligck Interesse com FaupaDisponivel em: http://www.
pela ajuda na revisao do abstract; e a Universi@atiedual cenipa.aer.mil-br/cenipa/sigra/pesquisa_dadosExt 1 [1

de Santa Cruz (UESC) e a P4s-Graduagao em Zogietpa Fevereiro 2012]. _
suporte a esta pesquisa. Coleman, JS & Fraser, JD. (1989) Habitat use andeho

ranges of Black and turkey Vulturelgurnal of Wildlife
Managementyol. 53, pp. 782-792.

_ _ Devault, TL; Reinhart, BD; Brisbin, L & Rhodes, (2004)
Alvarez, E; Ellis, HE; Smith, DG & Larue, CT. (1996 Home ranges of sympatric Black and turkey Vultures
Diurnal raptors in the fragmented rain forest & Bierra South CarolinaThe CondorVol. 106, pp. 706-711.

(65, Raplors n human landscapes: adaptations to bui DSV2ul, TLi Reinhart, B: Brisbin L & Rhodes, (2005)
~ap Pes. P Flight behavior of Black and Turkey Vultures:

and cultivated environmentécademic Press. London. implications for reducing bird-aircraft collisiondpurnal

Pp. 263-273. of Wildlife Management/ol. 69, pp. 601-608.

Avery, ML; Humphrey, JS; Tillman, EA & Phares, KO. A .
(2002) Dispersing Vulture roosts on communication Dolbeer, RA; Wright, S.E & Cleary_, EC. (ZOQO). Rafg‘“?'"e
hazard level of wildlife species to aviatioyildlife

towers,Journal of Raptor Researckpl. 36, pp. 45-50. Society BulletinVol. 28, pp. 372-378.

Avery, ML. (2004) Trends in North American Vulture . . .
. Dolbeer, RA. (2011) Increasing trend of damagingd bi
populations, Vertebrate Pest Conferenc¥ol. 21, pp. strikes with aircraft outside the airport boundary:

116-121. implications for mitigation measure$juman-Wildlife
Avery, ML & Cummings, JL. (2004) Livestock Depreidais Interactions,Vol. 5, pp. 235-248.

gﬁs?el:g(h gggfgzso?nfgGoIdgg_(SESagleSheep & Goat Faria, D; Laps, RR; Baumgarten, J & Cetra, M. (90Bé&t
-+ PP : and bird assemblages from forests and shade cacao

Avery, ML; Humphrey, JS; Daughtery, TS; Fischer, ;JW plantations in two contrasting landscapes in thiaric
Milleson, MP; Tillman, EA; Bruce, WE & Walter, WD. Forest of southern Bahia, BraziBiodiversity and

(2011) Vulture Flight Behavior and Implications for Conservation\Vol. 15, pp. 587-612.

Alrc:rLanéf_ifse;);Journal of Wildlife Managemerol. 75, Governo Brasileiro. (2012)ei n. 12.725, de 16 de Outubro
PP ’ de 2012 Dispde sobre o controle de fauna nas imediacfes
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Avaliacao do risco de fauna no Aeroporto de Aracaju- Santa Maria,
Sergipe: bases para mitigacao do risco de colistasm fauna

Juan Ruiz-Esparz&? Alexsandro Machado Conceidd€aroline Silvd, Ménica Alve} Hilderley de Almeida SanthDiego
Santos Tavarés

1 Programa Fauna nos Aeroportos Brasileiros — Amrtole Aracaju — Santa Maria, Aracaju, SE
2 juancolorado@hotmail.com

RESUMO: Este artigo apresenta um panorama sobre o riséauti@ no Aeroporto de Aracaju — Santa Maria. Alsade
analises dos reportes de colisdes de 2000 a 28f2)au-se o indice de colisdes a cada 10.000 opesa Dentre as espécies
envolvidas, 24% néo foram identificadas e 11% focam mamiferos. Foram registradas 153 espéciasithaia na area interna
do sitio aeroportuério. As aves foram o grupo @uesstrou mais presente, sendo os carc@a@s€ara plancus quero-queros
(Vanellus chilensjse urubus-de-cabega-pretaofagyps atratusconsideradas as espécies mais criticas. Os cknsusticos
indicaram queC. plancus V. chilensiforam as espécies com maior nimero de registtbsmpo a pista de pouso e decolagem
durante os meses de julho e agosto. Estes dadwcéon subsidios para fundamentar estratégias dacggmento do risco,
incluindo o manejo, visando a redugéo das colisdesfauna silvestre neste aeroporto.

Palavras chave:Avides. Gerenciamento do Risco de Fauna.

Wildlife Hazard Assessment at Santa Maria Airport (Aracaju, Sergipe, Brazil):
foundations for wildlife strike risk mitigation

ABSTRACT: This paper presents an overview of the hazard pbgedildlife at Santa Maria Airport in Aracaju, $aof
Sergipe. Through analysis of the collisions betw2®@®0 and 2012, we have calculated the index igkstper 10,000 operations.
As for the species involved in the collisions, 24vre not identified, while 11% were identifiedraammals. The records list
153 animal species in the internal area of theodirpite. Birds are the most prevailing specieg, aiuwhich the Southern
Caracaraaracara plancug the lapwingsVYanellus chilensjsand the black-head vultureSdragyps atratusare considered
the most critical. Wildlife censuses indicated tBafplancusandV. chilensiswere the species most reported in the vicinity of
the runway in the months of July and August. Tres provide a basis for the management strategiesd at reducing the
risk of wildlife strikes at this airport.

Key words: Airplanes. Wildlife Strike Risk Management.

Citacdo: Ruiz-Esparza, J, Conceicdo, AM, Silva, C, Santo8H¥, Tavares, DS. (2014) Avaliacdo do Perigo derisano
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1 INTRODUCAO as espécies envolvidas, parte da aeronave queusofre

. . Lo impacto, tipo de aeronave, altura, velocidadeymegie motor
O risco de colisbes de animais silvestres com agem .
e a fase de voo (Morais, 2012; Demers, 2009).

era uma crescente preocupacdo dos diversos satares . i . n L
g P pac No Brasil, os registros de colis6es com animai®kem

aviacdo mundial com a fauna existente, tanto noreat incinalmente as aves. sendo que. em 2011 asiesmém

quanto no interior dos aerédromos, principalmeragitauna &;'olrpn'mero de r(\e/ 's’tros fora?mu (Ss oro ' o ! gf S

(Villareal, 2008). Animais como mamiferos, répteisaves _' .u g qu qu u
chilensig e urubus-de-cabeca-pre@ofagyps atratus Neste

odem criar sérios problemas para a decolagem sopde
P b P g . mesmo ano, 45,34% das colisdes nao tiveram idesntéio das
aeronaves (Cleary & Dolbeer, 2005). Esse fato teowicho . . .~
espécies (Cenipa, 2012). Na regido Nordeste, as que

autoridades, profissionais de seguranca de vosqsadores ) o .
tiveram maior frequéncia nos reportes de colisiire s anos

a discutir medidas de controle para a prevencaaciientes .
de 1985 e 2009 foram os urubus, quero-queros gasoru

aéreos em decorréncia de colisbes com fauna (Me;eu;zlono dem Striaif N PN 2010
2011: Guedes, 2011; Oliveira, 2012). (Ordem Strigiformes} (Novaes & Alvarez, 2010).

I . As espécies sinantrépicas sdo beneficiadas pelas
Eventos de colisbes de aeronaves com animais podem .~ . R N
. o . modificagbes humanas, devido a ocupacdo desordeteda
causar sérios prejuizos para as empresas aéreasnp@dos | A ;
. . areas vizinhas aos aeroportos, o uso inadequadsolio
altos custos de reparo. E, sobretudo, ha sempreomqséerar,

~ . . urbano, aterros mal manejados e vazadouros de ni@s
no trabalho de prevencéo, o risco para passagaimsgantes . -
) N . . proximidades(Serrano et al, 2005Malta, 2013. Os sitios
e ainda, pessoas que estdo no solo, considerarbaga

. .N ) . . ._._aeroportuarios podem se tornar atrativos a faura
possibilidade de o avido cair em areas residenois P P @ P

comerciais (Allan, 2002; Villareal, 2008; Cleary[3olbeer, oferecem areas de abrigo, forrageio, reproducdo e

2005). A gravidade de uma colisdo pode varia @ com dessedentacdo. Desta forma, a fls_callzagao pelgaox;)r
competentes sobre o uso do solo, assim como ogi@neento
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dos residuos sélidos urbanos torna-se necessafim de
diminuir a atragdo de animais para as proximidadsssitios
aeroportuariogOliveira & Pontes, 2012).

As andlises dos dados das ocorréncias, a definigdo
fatores contribuintes e a utilizacdo de matrizediicas sao
ferramentas utilizadas para medir o risco e elalpgramas
de gerenciamento que possibilitem a mitigacdo dblpma
(Morais, 2012). Neste contexto, este trabalho @ptasuma
andlise das colisdes entre a fauna e as aerorasais, COMo
os resultados dos levantamentos faunisticos, as selviram
para fundamentar estratégias para minimizar o rideo
colisBes no Aeroporto de Aracaju — Santa Maria(SEAR).

2 METODOLOGIA
2.1 AREA DE ESTUDO

O SBAR é situado a 12km ao Sul do centro da capil%?
Sergipana, nas coordenadas S10°59'08” w37°0425

praticamente ao nivel do mar. Em sua por¢éo nardiesta-

se com condominios residenciais; ao norte uma deea

manguezal localizado no Rio Poxim que possui difes
atrativos para aves aquaticas; ao sul com o BAtataia e a
zona de expansao de Aracaju, onde existem aregadals,
dunas e vegetacédo de restinga.

O sitio aeroportuario abrange uma area total det38a
e possui uma Unica pista de pouso e decolagem 2008
(rumo 11/29), um patio para aviagdo geral, um teainde
passageiros com 9.32im um posto de abastecimento.
funcionamento do aeroporto é realizado por aprodameente
1.003 colaboradores, entre empregados das emaésees,
lojistas e terceirizadas.

A &rea patrimonial do sitio aeroportuario é rectzbpor
uma vegetacao tipica de restinga, com solo bastaat®so e
encharcado,
entremeadas por arbéreas de dois a trés metrdsidg auja

composicao floristica varia com dominancia de algsm

frutiferas como cajueiro Apacardum occidentale e

mangabeiralfancomia speciodaalém de espécies vegetai

que disponibilizam flores, sementes e frutos, @ueesn como
potencial atrativo para os animais que se alimerdasties
recursos.

Nesta area sao encontradas, ainda, valas de dnepnage
canais abertos de escoamento e areas temporargame

alagadas que séo utilizadas como fonte de alim&mtabrigo,
dormitério e nidificagdo para jacaré€aiman latirostrig,
iguanas lguana iguang  capivaras Hydrochoerus
hydrochoeruy marrecasAnas bahamengisfrangos-d agua
(Gallinula galeatg, saracura-trés-poteAramides cajaneys
garcas Egretta thuld entre outras.

com predominio de plantas arbustivas

2.2 ANALISE DE COLISOES

Foi realizada uma analise dos reportes de colisdes
ocorridas com aeronaves entre os anos de 2004 2 rgd1
SBAR. Foram considerados os dados de reportesriisps
nas Fichas Cenipa 15 (FC15), sendo avaliados expaelas
espécies envolvidas. Foi calculado um indice des@ed a
cada 10.000 operacoes.

2.3 ANALISE DA FAUNA QUANTO AO RISCO A
AVIACAO

Para determinar as espécies mais relevantes gaasto
riscos para aviacdo no aeroporto foram utilizadassd
andlises: a andlise heuristica de Allan (2006)ddnmentada
no historico dos registros de colisbes com aermasea
matriz de risco da fauna de Carter (2001), a qublaseia em
rametros locais da espécie (abundancia, tamtathpp de
ermanéncia, registro de colisdo, comportamentonggao
de bandos e altura de voo). Para classificacioesipécies
quanto ao risco, foram considerados os reportesoligbes
dos dltimos cinco anos, compilados pelo Centro de
Investigacdo Prevencao de Acidentes Aeronauticesif@),
bem como os censos faunisticos realizados no SBédRyritos
a seguir.

CENSOS FAUNISTICOS

2.4

O monitoramento das espécies de aves, mamiferos e
répteispresentes no sitio aeroportuario foi realizadorpeio
oda metodologia de censos por transecto (Bigtbgl, 2000).
Transecto é a metodologia de amostragem de arnpmameio
de trajetos pré-determinados. Os censos foranzaglals entre
julho de 2012 e agosto de 2013, com dois obsereadem
horarios variados, com o auxilio de bin6culos, gdia
identificacdo (Sigrist, 2009) e camera fotografigara o
reegistro das espécies. Para cada censo percorodo f
preestabelecido um trajeto, contabilizando-se o emdnue
individuos por espécies, altura de voo e distamasisim como
Jaossiveis atrativos de fauna, registrados por ittmaé dentro
da éarea operacional. Os transectos foram delineagiosés
areas distintas do sitio aeroportuario: a pistapdeso e
decolagem, o contorno perimetral e um transectqquenrre
a area patrimonial.

O censo na area perimetral foi realizado a pé itre tr
er>]<t|stente ao lado da cerca que limita a area ojpec
abrangendo a faixa de seguranca e alguns rematesckn
vegetagcdo, num circuito predominantemente retangcten
duracdo de aproximadamente duas horas. Para ossceas
area patrimonial foi percorrida a trilha existeatgartir do
portdo de acesso ndmero cinco, que divide a ateapaial
da perimetral, até o muro que limita com o baimat8 Maria,

No limite nordeste entre o muro do aeroporto e éref-a L . ~
azendo um circuito conforme a Figura 1, com duvaca

externa, o acumulo de lixo, carcacas de animaisédtoos,

despachos religiosos e sobras de aves oriundashate a

clandestino sédo algumas acbes decorrentes de mesada
regido que servem como pontos atrativos a presenéauna
sinantropica.

aproximada de uma hora e meia.

Para os censos da pista de pouso e decolagem, os
observadores percorriam o transecto que atraveasaista de
pouso e decolagem num veiculo a uma velocidadgatps
de 20km/h, contabilizando os individuos por espéuis
gramados que a circundam, com duragdo aproximad@ de
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[

A, ) 4 Censo da pista de pouso e decolagem

Figura 1: Localizagdo das trés areas onde foram realizaglosrsos
para monitoramento da fauna no SBAR 0

2004 ' 2005 ' 2006 ' 2007 ' 2008 ' 2009 ' 2010 ' 2011 ' 2012 '
minutos. Para determinacdo das localidades dorentda Figura 3: indices de colises a cada 10.000 operagdes nd Brasi
pista de pouso e decolagem, uma linha imaginarimdfpada Aeroporto de Aracaju — Santa Maria (SBAR)

de forma horizontal, dividindo a pista pela metéderte e
Sul). A partir desta divisdo houve uma subdivisatréls areas,
a cabeceira 11, a intersecdo e a cabeceira 29r&FRjy
totalizando seis areas avaliadas distintamente.
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Figura 4: Namero de colisdes por espécie das ocorréngjestnadas
Figura 2: Subdiviséo das seis areas da pista de pouso lagegcodo no SBAR, no periodo de 2000 a 2012
Aeroporto de Aracaju — Santa Maria (SBAR) 3 . .
mamiferos estiveram envolvidos em 11% dos repattes
O teste de normalidade de Shapiro-Wilk (Brower & Za jisges (Figura 5)

1984), aplicado para os dados dos censos da gigtauto e —
decolagem dos carcaras, urubus e quero-querosggégam 45 -
distribuicdo normal. Desta forma, utilizou-se o odét ndo 40 -
paramétrico de analise de variancia para k grupowste 35 -

Kruskal-Wallis, para a comparagéo do uso das difese
localidades do aeroporto para cada espécie.

20 -
3 RESULTADOS = | I
3.1 ANALISE DE COLISOES 5 - I I
il ‘ ‘ H H =

Percentagem

De 2004 até 2012, foram registradas 52 colisdes A - & & &
- . s~ ~ & ‘
SBAR. O indice de colisdes a cada 10.000 operagé 50@ S ¢®§ & &
apresentou notéria flutuacéo ao longo destes atigaré 3). @;;@"’ o*

Por exemplo, em 2005 ndo foi registrada nenhumiz&m!| o o
Figura 5: Proporcéo por grupos de espécies de animais ibewléis

enquanto, a partir de 20_08’ ha} l_Jm aumento consilece nos registros de colisdes realizados no Aerop@tdrdcaju - Santa
registros, alcangando o pico maximo em 2009 e 2011. Maria entre os anos de 2000 a 2012

\ A maioria das colisbes r?g|stradas no SB,AR fgbaida 32  ANALISE DO RISCO A AVIAGAO
as aves, dentre elas, carcaras, urubus (Familla@dge) e
guero-queros anellus chilensjs Aproximadamente um Segundo o método de avaliagdo de risco de Cafiel}2
quarto (24%) dos reportes de colisdo neste aewmpuid as espécies que apresentaram altos valores denas8BAR
apresentou a identificacéo da espécie envolvidecoeréncia S0 quero-queros, urubus-de-cabega-preta e carCanésbu-
(Figura 4). de-cabeca-vermelhaCéthartes aury o urubu-de-cabeca-
Considerando os reportes com espécie identificasla, amarela Cathartes burrovianyse a garga-vaqueir8(@bulcus
carcaras e gavideR(pornis magnirostrigFalco sparveriug  ibis) apresentaram valores medianos de risco.
urubus e quero-gueros representaram 78% das lio&e Algumas espécies que apresentaram valores baixos
também devem ser consideradas na prevencao do désco
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fauna no SBAR, uma vez que podem vir a se torhevaates
quanto ao risco de colisbes por aeronaves. Saonelagupo
das aves, quiri-quiri Halco sparverius e gavido-carijo

No grupo dos mamiferos registrados nos censosste pi
de pouso e decolagem, a raposa foi a espécie geseafou o
maior nimero de registros (7,87%), sendo obserzada nos

(Rupornis magnirostris no grupo dos mamiferos, tatu-pebaensos noturnos, quanto nos diurnos. Ja o tatu-faba
(Euphractus sexcincty® raposaerdocyon thoys(Tabela visualizado apenas em trés censos.

1).

De acordo com a andlise heuristica de Allan (2006),
carcard e o urubu-de-cabeca-preta foram as espéuies
apresentam risco elevado para 0 SBAR, em funcéaltda
probabilidade e severidade das espécies. Outras espécies
foram classificadas como de risco mediano, uruboateca-
vermelha, urubu-de-cabega-amarela, gar¢a-vaquejasa e
pombo-doméstico Golumba livig. Dentre os taxons tidos
como de baixo risco e baixa frequéncia de repdeeslisdes
em Aracaju destaca-se 0 quero-quero.

3.3 CENSOS NO SITIO AEROPORTUARIO

Na comparacdo da preferéncia de locais dentro do
aeroporto, para 0s carcaras, houve diferencasfisaias
entre as localidades amostradas (Kruskal-Wallis1H36;
g.1.=5; p=0,003), sendo que, houve concentracavfisigtiva
de carcards nas cabeceiras 29 N e 11S. Os quemsque
apresentaram também diferencas significativas ense
localidades amostradas (Kruskal-Wallis: H=24,25.=§;
p=0,0002), estando mais concentrados na cabedexaPhra
0s urubus-de-cabeca-preta, ndo houve diferengaificidivas
entre as localidades amostradas (Kruskal-Wallis2,P5;
g.1.=5; p=0,81), o que significa que ha praticarmenimesma
quantidade em todas as areas de estudo, ndo naustran

Durante as 313 horas de monitoramento da faupgeferéncia especifica por qualquer das localidé€igsira 7).

realizadas no sitio aeroportuario do SBAR, foragisteadas
153 espécies de animais, sendo 127 espécies de k®es
espécies de répteis, duas de anfibios e 12 de sras(Anexo
A).

Entre julho de 2012 e agosto de 2013, os numer
maximos mensais de individuos das aves mais relevaara
a aviagdo apresentaram flutuagéo. O urubu-de-caivetafoi
mais abundante durante o més de agosto de 20¥2giSs0s
do quero-quero foram relativamente constantes agolao
ano, com picos maximos em julho e agosto de 204.2sJ
carcaras apresentaram maiores concentracées ebramulel
2012, julho e agosto de 2013 (Figura 6).

50 -
45 -

40

N N w w
o 3] o 3]

-

Nimero de individuos
[5,]

-
o

2012 2013

—& -Caracara plancus -®- Coragyps atratus Vanellus chilensis

Figura 6: Nimero maximo mensal de individuos para as trécesp
de aves criticas no SBAR

3.4 CENSOS DE FAUNA NA PISTA

Foram realizados 166 censos na pista de pouso
decolagem durante quatorze meses, totalizando G lue
esforco amostral. Foram encontradas 57 espécianinhais,
sendo 50 de aves, cinco de mamiferos e duas desiéND
grupo das aves, as espécies mais abundantes feiGarcaras,
com niimero maximo de 47 individuos e frequéncialé; e
0s quero-queros, com até 33 individuos e frequéeiad%
(Tabela 2).

6 -

5

4,9
4,0
3,1
= 2.8 2,8 2,8
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. 17|

1 vt

Cabeceira 11N Cabeceira 115 Cabeceira 29N Cabeceira 295
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‘ mCarcara m Quero-quero nUrubus‘

Figura 7: Nimero médio de individuos por area amostradasta p
de pouso e decolagem do SBAR

4 DISCUSSAO

O namero de colisbes nos aeroportos esta relacomad
diversas causas, dentre elas, a progressdo do aiaheer
operacdes no pais, perda de habitat que induzésies a se
estabelecer nas areas dos aeroportos, crescinestadnado
de ocupagéo da populagdo no seu entorno, descartareilo
do lixo de forma indevida, os quais servem comatiatss para
animais as proximidades dos sitios aeroportuaiBastfs,
2000). O aumento do nimero de reportes relaciorafmsma
em aeroportos tem ocorrido em virtude de fatoresocmaior
atencao dada ao tema, contratacao de biélogoenmsaatos,
entre outros.

Os relatos das colisbes por meio da FC15 fornecem
infbbormacdes que permitem a identificacdo das espéuiis
criticas quanto a este problema. Todavia, a falea d
identificacdo de espécies colididas pode ocultfarimacdes
relevantes e o estado de conservacdo de carcagés, a
colisdes,
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Tabela 1: Comparacéo da classificacéo de risco de faunargeese SBAR, segundo a matriz de presenca de f&arée(, 2001) e andlise
heuristica de colisdes (Allan, 2006).

Nome em portugués

Nome do taxon

Valores de risco

Carter 2001 Allan 2006

Carcara Caracara plancus Alto Alto

Urubu-de-cabeca-preta Coragyps atratus Alto Alto

Quero-quero Vanellus chilensis Alto Baixo
Urubu-cabecga-vermelha Cathartes aura Médio Médio
Urubu-cabeca-amarela Cathartes burrovianus Médio Médio
Garga-vaqueira Bubulcus ibis Médio Médio
Raposa Cerdocyon thous Baixo Médio
Pombo-doméstico Columba livia Baixo Médio
Anu-preto Crotophaga ani Baixo Baixo
Falcao-quiriquiri Falco sparverius Baixo Baixo
Gavido-carijo Rupornis magnirostris Baixo Baixo
Policia-inglesa Sturnella superciliaris Baixo Baixo
Tatu-peba Euphractus sexcinctus Baixo Baixo
Marreca Amazonetta brasiliensis Baixo Baixo
Ma&o-pelada Procyon cancrivorus Baixo Baixo
Garca-branca-grande Ardea alba Baixo Baixo
Coruja-buraqueira Athene cunicularia Baixo Baixo
Gavido-carrapateiro Milvago chimachima Baixo Baixo
Cé&o doméstico Canis familiaris Baixo Baixo
Gavido-peneira Elanus leucurus Baixo Baixo
Falcdo-de-coleira Falco femoralis Baixo Baixo
Anu-branco Guira guira Baixo Baixo

Tabela 2: Nimero total, média, nimero maximo (N. max) e déria de ocorréncia (Freq.) de individuos dasoespéle fauna mais

relevantes para o perigo de fauna registrado meoeseealizados entre julho de 2012 e agosto d& 2@lpista de operacdes do Aeroporto
de Aracaju - Santa Maria

Nome em portugués Nome do taxon Total Média N. max Freq.
Coruja buraqueira Athene cunicularia 111 0,7 6 51 %
Garga vaqueira Bubulcus ibis 107 0,6 35 34 %
Carcara Caracara plancus 671 4,0 47 70 %
Urubu-de-cabeca-preta Coragyps atratus 222 1,3 22 60%
Tatu peba Euphractus sexcinctus 3 0,01 1 2%
Quiri- quiri Falco sparverius 151 0,9 4 57 %
Raposa Cerdocyon thous 19 0,1 2 8%
Quero- quero Vanellus chilensis 882 5,3 33 94%

O numero crescente dos registros de colisGes ia gert
2008 esta relacionado ndo necessariamente a psagrds
namero de ocorréncias, mas a uma nitida melhora da
qualidade dos reportes. Isso devido a maior atedgéda ao
assunto por parte dos 6rgdos de controle e prevetied
acidentes e dos préprios operadores aeroportuarios
brasileiros. H4 que se mencionar que, conformeyurdi 3
explicita, ha um aumento no registro principalmepte

pode ser significativamente deformado, dificultando
identificacdo. Desta forma, o esfor¢co na identfé&ma das
espécies envolvidas em colisdes, em razdo da gesin
profissionais capacitados e da participacdo dasrshe
unidades administrativas aeroportuarias, contrilpaira
diminuir os registros das espécies nao identifisa@aitras
préaticas sdo recomendadas para melhorar a idegéficdas
espécies colididas, como a elaboracédo de guiasndeapara
identificacdo de espécies existentes na area matneintos causa do desempenho de profissionais especializas&im
sobre a coleta de dados para funcionarios (IBS@5;Z0AA, como a celebracdo de contratos e convénios a gar2009
2012). No SBAR quase uma quarta parte das espécigzara o manejo de fauna (Infraero, 2014).

colididas nao foram identificadas (24%) para o quéi Em funcdo do desenvolvimento da gestdo do risco de
analisado. fauna em diversos aeroportos brasileiros nos Ustianmos,
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provavelmente a tendéncia de aumento do nimemepdetes

habitos generalistas e onivoros, alimentando-séo tde

permanecerd. Mesmo assim, os indices de colisdes danimais vivos como mortos (Sick, 1997), aproveitam

aeroportos brasileiros ainda séo inferiores adstragos em
outros aeroportos internacionais, visto que algdekes

possuem um histérico amplo de manejo de faunaistmesg

de colisbes (MacKinnon et al.,, 2004; ATSB, 2008;ACA
2008). Enfatizando que o simples nimero total diedEs em

um aeroporto ndo é um bom indicador de risco, equslise
dos dados por espécie atingida € essencial (1B35)2

A elevada proporcdo das colisdes reportadas para

SBAR atribuida aos mamiferos (11%) ressalta a ithpoia
do controle dos acessos de animais através dasdioa area
operacional e a captura e translocacdo quandos#&mgga
gue as espécies envolvidas em colisGes possuertidagpa
de cavar buracos entre a area patrimonial e oper@ciAinda
gue o gerenciamento se faga presente, o manejautha f
torna-se importante neste aeroporto, a fim de refitaras
colisdbes com mamiferos e outros vertebrados teesedsso
também salienta a ampliacdo do conceito de gestdo
colisBes entre aeronaves e animais, antes tido ¢perigo
aviario”, mudado para “perigo de fauna” e, maisahtiente,
para “risco de fauna”, visto que, além das avesps@nimais
COmo cervos, raposas, cobras e, até, tartarugae arestao
envolvidos em incidentes em aeroportos de todo ndmu
(Dolbeer et al., 2000; DeVault et al., 2011).

Existem métodos que utilizam a frequéncia de cetisd
com cada espécie, combinando-a com a probabilidadgie
a colisdo cause dano a aeronave, para calculaivess e

recursos alimentares ap6s a rocagem. Para evitar as
aglomeragdes recomenda-se a realizagdo de rogagaman
e recolhimento da grama.

Os  urubus-de-cabeca-preta ndo  apresentaram
preferéncia por um local especifico, sendo freqeraehte
registrados sobrevoando o sitio aeroportuario,venaue na
area externa sao encontrados pontos atrativos para
deslocamento dos mesmos. Segundo DeVault
colaboradores (2005) essas aves podem investidO&tédo
seu tempo voando numa area de vida de aproximadamen
35.000ha a procura de alimento. Assim, 0s urubus
visualizados durante os censos no SBAR podem estar
relacionados a busca pelo alimento.

Os quero-queros apresentam um padréo similar aos do
carcaras, no entanto, houve preferéncia pela cahekcE S.

Este tipo de distribuicdo pode ser explicado pdorés
dcomportamentais da espécie, como habitos greg&rios
preferéncia por areas encharcadas (Saracura 20@8). Na
cabeceira 11S sao encontradas areas alagadasfavoreze
a aglomeracdo de individuos, portanto recomenda-se

drenagem destas areas.

As informacbes apresentadas neste trabalho fornecem
subsidios para elaboragdo e implementacdo das agbes
gerenciamento de risco, incluindo as de manejoesaisr
espécies mais relevantes para a seguranca opetadion
SBAR.

e

risco para determinado aeroporto (IBSC, 2006). éest

trabalho foram utilizados dois métodos de avaliagasco,
com o intuito de definir as espécies prioritariasapacdes de

5 CONCLUSOES

Os carcaras e os urubus-de-cabeca-preta sao agesspé

manejo. O método de Carter (2001) baseado em dador?]ais criticas para o SBAR, segundo dois métoddisittis de

quantitativos e biolégicos dos animais presentes n

aerodromo é influenciado em fungéo de fatores fpiara as
populacbes de fauna silvestre como disponibilidage
recursos, variagbes sazonais, movimentos migratogiaire
outros. Ja o método heuristico de Allan (2006)
fundamentado no histérico dos registros de coliséizs

aeronaves por espécie e a proporcao de danos oausadf

permite valorar com um risco elevado espécies qaanem
bandos e, portanto, podem promover colisdes madtipl

As espécies mais relevantes quanto ao risco dedegli
para o aerédromo de Aracaju foram os carcarasrumis-
de-cabeca-preta e 0s quero-queros. Este padréilérsio
registrado em nivel nacional, em que as seis e=pé&aais
criticas (quero-queros, urubus, carcards, corgjagifes e
pombos) contribuiram com mais de 80% das ocorrémma
periodo de 2006 até 2010 (Morais, 2012).

As andlises estatisticas dos censos na pista &® Eou
decolagem foram utlizadas para mapear os
preferencialmente utilizados pelas espécies méisas para
a seguranca de aviacdo em Aracaju. Os carcaras favas
com maior nimero de registros nas cabeceiras 29MSe
Nestas areas as aglomeragfes foram identificadasitdue
apos as atividades de rogagem, como 0s carcaEseafsm

locais

oavalia(;élo da fauna quanto ao risco de coliséos Hsttos sao
similares aos encontrados no contexto nacional.

Os mamiferos representam um grupo de risco para a
_seguranca operacional do SBAR. Portanto, o controle

€ constante dos acessos na cerca operacional, assim &

translocacéo de individuos pode minimizar esse ribesta
orma, esta informagéo fortalece a mudanga do donde
perigo aviario para risco de fauna, o que vem sendsenso
entre profissionais que atuam nesta area de pasquis

Este indice esta relacionado as mas condi¢cdeadidas
carcacas, auséncia de procedimentos de identificacé
penas e/ou DNA, a falta de profissionais capac#guira a
identificacdo das espécies e o envolvimento dasrsks
unidades administrativas aeroportuéarias, incluinds
componentes do setor aéreo como tripulantes, nexsAni
uma vez que eles tém muitas informagdes que conepitm
a FC15.
Os resultados apresentados neste estudo visantaorien
as medidas propostas no programa de manejo de fpgna
vem sendo implementado no SBAR, as quais incluem o
controle dos acessos de muro e cerca, as atividdees
rocagem noturna e drenagem de areas alagadas, defim
evitar a entrada e aglomerag6es de fauna no gigicacional.
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E por fim a criacdo da comissédo de prevencédo @o e
fauna permite o estabelecimento de parcerias ca@oér
externos (prefeituras, secretarias do meio amhiSERIPA,
entre outros) visando ao controle do risco de fapaea
seguranca da aviacao.

Tais medidas podem subsidiar também
estabelecimento do programa de gerenciamento cie di
fauna neste aerédromo. As informacgdes locais ®itesgas
espécies mais relevantes para a aviagao servirdasgepara
direcionamento das estratégias de controle dosadino
sitio aeroportuario e seu entorno.

(0]
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ANEXO |

Lista de espécies registradas no SBAR no periogallte de 2012 a agosto de 2013

Nome do Taxon

Nome em portugués

Registro Sitio  Caracteristica

Classe AVES (127)

Familia Tinamidae (1)
Rhynchotus rufescerifemminck, 1815)

Familia Anatidae (5)
Dendrocygna bicolo(Vieillot, 1816)
Dendrocygna viduaté.innaeus, 1766)
Cairina moschatdLinnaeus, 1758)
Amazonetta brasiliens{g&melin, 1789)
Anas bahamensi&innaeus, 1758)

Familia Cracidae (1)
Ortalis guttata(Spix, 1825)

Familia Podicipedidae (1)
Tachybaptus dominicysinnaeus, 1766)
Familia Phalacrocoracidae (1)

Phalacrocorax brasilianugGmelin, 1789)
Familia Ardeidae (7)

Tigrisoma lineatun{Boddaert, 1783)

Nycticorax nycticoraXLinnaeus, 1758)

Butorides striatgLinnaeus, 1758)

Bubulcus ibigLinnaeus, 1758)

Ardea albalLinnaeus, 1758

Egretta thula(Molina, 1782)

Egretta caeruledLinnaeus, 1758)
Familia Cathartidae (3)

Cathartes aurgLinnaeus, 1758)

Cathartes burrovianugCassin, 1845)

Coragyps atratugBechstein, 1793)
Familia Accipitridae (7)

Chondrohierax uncinatu§Temminck, 1822)

Elanus leucurugVieillot, 1818)

Accipiter superciliosu¢Linnaeus, 1766)

Rostrhamus sociabiligvieillot, 1817)

Heterospizias meridionalid.atham, 1790)

Rupornis magnirostri§Gmelin, 1788)

Buteo brachyurugVieillot, 1816)
Familia Rallidae (3)

Aramides cajaneéStatius Muller, 1776)

Gallinula galeata(Lichtenstein,1818)

Porphyrio martinica(Linnaeus, 1766)
Familia Charadriidae (1)

Vanellus chilensigMolina, 1782)
Familia Scolopacidae (1)

Actitis maculariugLinnaeus, 1766)
Familia Jacanidae (1)

Jacana jacandLinnaeus, 1766)
Familia Columbidae (7)

Aramides cajaneéStatius Muller, 1776)

Gallinula galeata(Lichtenstein,1818)

perdiz

marreca-caneleira
ireré
pato-do-mato
pé-vermelho
marreca-toicinho

aracua

mergulh&o-pequeno

bigua

s0cO6-boi

savacu

socozinho
garca-vaqueira
garca-branca-grande
garca-branca-pequena
garca-azul

urubu-de-cabega-vermelha
urubu-de-cabega-amarela
urubu-de-cabega-preta

caracoleiro
gavido-peneira
gaviao-miudinho
gavido-caramujeiro
gavido-caboclo
gavido-carijé
gavido-de-cauda-curta

saracura-trés-potes
frango-d'agua-comum
frango-d‘agua-azul
quero-quero
magcarico-pintado

jacana

saracura-trés-potes
frango-d'agua-comum

\% O

\% O]

\% P

\% P

C (@)

\% (0]

\% P

C @) P

\% (0]

\% o N
\% (0] P
\% o

\% P
\% O \%
\% O \%
\% (@) \%

\% (@)

\% P

V,C (0]
\% (0]
\Y (0]
\% (0]

V,C (0]

\% (0]

\% P
\% (0]

\Y (0]
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Continuagdo do Anexo A

Nome do Taxon

Nome em portugués

Registro Sitio

Caracteristica

Columbina passerinél.innaeus, 1758)
Columbina minutgLinnaeus, 1766)
Columbina talpacot{Temminck, 1811)
Columbina squammatg.esson, 1831)
Columbina picuiTemminck, 1813)
Columba livia(Gmelin, 1789)
Patagioenas cayennengBonnaterre, 1792)
Familia Cuculidae (3)
Piaya cayandLinnaeus, 1766)
Crotophaga anLinnaeus, 1758
Guira guira (Gmelin, 1788)
Familia Tytonidae (1)
Tyto furcata(Temminck, 1827)
Familia Strigidae (3)
Megascops cholibéVieillot, 1817)
Athene cunicularigMolina, 1782)
Asio clamator(Vieillot, 1808)
Familia Nyctibiidae (1)
Nyctibius griseugGmelin, 1789)
Familia Caprimulgidae (2)
Hydropsalis albicolligGmelin, 1789)
Hydropsalis torquatdGmelin, 1789)
Familia Apodidae (2)
Chaetura spinicaudu§Temminck, 1839)
Chaetura meridionali¢lelimayr, 1907
Familia Trochilidae (5)
Phaethornis rubefLinnaeus, 1758)
Eupetomena macrour@melin, 1788)
Chlorostilbon lucidugShaw, 1812)
Thalurania glaucopigGmelin, 1788)
Hylocharis cyanugVieillot, 1818)
Familia Alcedinidae (2)
Megaceryle torquatélinnaeus, 1766)
Chloroceryle amazoné.atham, 1790)
Familia Picidae (2)
Colaptes melanochlora&melin, 1788)
Dryocopus lineatu¢Linnaeus, 1766)
Familia Falconidae (6)
Caracara plancugMiller, 1777)
Milvago chimachimgVieillot, 1816)
Herpetotheres cachinnarikinnaeus, 1758)
Falco sparveriugLinnaeus, 1758)
Falco femorali Temminck, 1822)
Falco peregrinugTunstall, 1771)
Familia Psittacidae (3)
Eupsittula auregGmelin, 1788)
Forpus xanthopterygiu€Spix, 1824)
Brotogeris tirica(Gmelin, 1788)

rolinha-cinzenta
rolinha-de-asa-canela
rolinha-roxa
fogo-apagou
rolinha-picui
pombo-doméstico
pomba-galega

alma-de-gato
anu-preto
anu-branco

coruja-da-igreja

corujinha-do-mato
coruja-buraqueira
coruja-orelhuda

mae-da-lua

bacurau
bacurau-tesoura

andorinhao-de-sobre-branco
andorinhdo-do-temporal

rabo-branco-rubro
beija-flor-tesoura
besourinho-de-bico-vermelho
beija-flor-de-fronte-violeta
beija-flor-roxo

martim-pescador-grande
martim-pescador-verde

pica-pau-verde-barrado
pica-pau-de-banda-branca

caracara
carrapateiro
acaud

quiriquiri
falcdo-de-coleira
falcdo-peregrino

periquito-rei
tuim
periquito-rico

\Y

<

<

<

< <

V,F

<

(0]

O

O
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Continuagdo do Anexo A

Nome do Taxon

Nome em portugués

Registro Sitio  Caracteristica

Familia Thamnophilidae (1)
Thamnophilus torquatuéSwainson, 1825)
Familia Melanopareiidae (1)
Melanopareia torquatdWied, 1831)
Familia Furnariidae (2)
Furnarius rufus(Gmelin, 1788)
Certhiaxis cinnamomey&melin, 1788)
Familia Rhynchocyclidae (2)
Todirostrum cinereunfLinnaeus, 1766)

Hemitriccus margaritaceiventéd'Orbigny &Lafresnaye,

1837)
Familia Tyrannidae (15)

Camptostoma obsoletugiemminck, 1824)

Elaenia flavogaste(Thunberg, 1822)

Myiarchus swainsontabanis & Heine, 1859

Myiarchus feroXGmelin, 1789)
Pitangus sulphuratu@_innaeus, 1766)
Machetornis rixosgVieillot, 1819)
Megarynchus pitanguéLinnaeus, 1766)
Myiozetetes simili§Spix, 1825)
Tyrannus melancholicugieillot, 1819
Tyrannus savan¥ieillot, 1808
Conopias trivirgatugWied, 1831)
Colonia colonugVieillot, 1818)
Fluvicola nengetgLinnaeus, 1766)

Arundinicola leucocephalé_innaeus, 1764)

Satrapa icterophry¢Vieillot, 1818)
Familia Vireonidae (1)

Cyclarhis gujanensigGmelin, 1789)
Familia Corvidae (1)

Cyanocorax cyanopogaiwied, 1821)
Familia Hirundinidae (7)

Pygochelidon cyanoleuq¥ieillot, 1817)

Pygochelidon melanoleud&Vied, 1820)

Stelgidopteryx ruficolligVieillot, 1817)

Progne tapergVieillot, 1817)

Progne chalybedGmelin, 1789)

Tachycineta albiventgiBoddaert, 1783)

Tachycineta leucorrho@Vieillot, 1817)
Familia Troglodytidae (1)

Troglodytes musculudaumann, 1823
Familia Donacobiidae (1)

Donacobius atricapillgLinnaeus, 1766)
Familia Polioptilidae (2)

Ramphocaenus melanurvieillot, 1819

Polioptila plumbeaGmelin, 1788)
Familia Mimidae (2)

Mimus gilvug(Vieillot, 1807)

Mimus saturninugLichtenstein, 1823)

choca-de-asa-vermelha

tapaculo-de-colarinho

jodo-de-barro
curutié

ferreirinho-reldgio

sebinho-de-olho-de-ouro

risadinha
guaracava-de-barriga-amarela
irré

maria-cavaleira

bem-te-vi

suiriri-cavaleiro

neinei
bentevizinho-de-penacho-vermelho
suiriri

tesourinha

bem-te-vi-pequeno

viuvinha

lavadeira-mascarada

freirinha

suiriri-pequeno

pitiguari

gralha-canca

andorinha-pequena-de-casa
andorinha-de-coleira
andorinha-serradora
andorinha-do-campo
andorinha-doméstica-grande
andorinha-do-rio
andorinha-de-sobre-branco

corruira

japacanim

bico-assovelado
balanga-rabo-de-chapéu-preto

sabia-da-praia
sabia-do-campo

\% P
\% P
\% P
\% P
z (0]
\% (0]
\% (@)
\% (0]
\% 0]
\% 0]
\% o
\% 0]
\Y (0]
\% (0]
\% @)
\Y (0]
\Y (0]
Z O
Z P
\% (0]
\% o
\% (0]
\% (0]
\% O
\% o
\% o
\% @)
\% P
\% o
\% o
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Continuagdo do Anexo A

Nome do Taxon Nome em portugués Registro Sitio  Caracteristica
Familia Motacillidae (1)

Anthus lutescenBucheran, 1855 caminheiro-zumbidor \Y o]
Familia Icteridae (4)

Icterus cayanensif.innaeus, 1766) inhapim \% (0]

Chrysomus ruficapillugVieillot, 1819) garibaldi

Molothrus bonariensi§Gmelin, 1789) vira-bosta

Sturnella superciliarigBonaparte, 1850) policia-inglesa-do-sul \% 0
Familia Thraupidae (13)

Coereba flaveoldLinnaeus, 1758) cambacica \% (0]

Nemosia pileatgBoddaert, 1783) saira-de-chapéu-preto

Tangara sayacélLinnaeus, 1766) sanhacgu-cinzento \% (0]

Tangara palmarunfWied, 1823) sanhagu-do-coqueiro \% (0]

Tangara cayandLinnaeus, 1766) saira-amarela \% @)

Paroaria dominicangLinnaeus, 1758) cardeal-do-nordeste

Sicalis flaveolgLinnaeus, 1766) canario-da-terra-verdadeiro \% (0]

Emberizoides herbicol@/ieillot, 1817) canario-do-campo \% (@)

Volatinia jacarina(Linnaeus, 1766) tiziu \% (0]

Sporophila lineolgLinnaeus, 1758) bigodinho \% (0]

Sporophila nigricollis(Vieillot, 1823) baiano

Sporophila caerulescer¥ieillot, 1823) coleirinho

Sporophila albogulari¢Spix, 1825) golinho
Familia Fringillidae (1)

Euphonia chloroticgLinnaeus, 1766) fim-fim \% (0]
Familia Estrildidae (1)

Estrilda astrild(Linnaeus, 1758) bico-de-lacre \% (0]
Familia Passeridae (1)

Passer domesticuysinnaeus, 1758) pardal \% (@)

Classe AMPHIBIA (2)
Familia Leptodactylidae (2)

Leptodactylus labyrinticus (Spix, 1824) ra-pimenta VFC (0]
Leptodactylus troglodytgs utz, 1926) sapo \% (@)
Classe REPTILIA (12)

Familia Iguanidae (1)

Iguana iguana (Linnaeus, 1758) camaledo VF (0]
Familia Teiidae (3)

Tupinambis meriana@dumeril e Bibron 1839) teil F @)

Cnemidophorus ocellifgiSpix, 1825) calaginho (0]

Ameiva ameiva (Cope 1868) calango-verde \% (0]
Familia Tropiduridae (1)

Tropidurus hispidugSpix, 1825) lagartixa \% (@)
Familia Phyllodactylidae (1)

Gymnodactylus geckoid@pix, 1825) lagarto \% (@)
Familia Amphisbaenidae (1)

Amphisbaena sp. cobra-cega F (0]
Familia Gymnophtalmidae (1)

Micrablepharus maximilliane (Reinhardt e Liitken,286  lagarto-de-cauda-azul (0]
Familia Colubridae (3)

Oxyrhopus trigeminu@umeéril, Bibron & Duméril, 1854) serpente VF (0]
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Nome do Taxon

Nome em portugués

Registro Sitio  Caracteristica

Philodryas natterer{Steindachner, 1870)

Leptophis ahaetulldLinnaeus, 1758)
Familia Alligatoridae (1)

Caiman latirostris(Daudin, 1802)

Classe MAMMALIA (12)

Familia Didelphidae (1)

Didelphis albiventris Lund, 1840
Familia Dasypodidae (1)

Euphractus sexcinctykinnaeus, 1758)
Familia Cebidae (1)

Callithrix jacchus(Linnaeus, 1758)
Familia Leporidae (1)

Silvilagus sp.
Familia Phyllostomidae (1)

Artibeus lituratug(Olfers, 1818)
Familia Felidae (1)

Felis silvestris catus (Linnaeus, 1758)
Familia Canidae (2)

Canis lupus familiaris (Linnaeus, 1758)

Cerdocyon thous
Familia Procyonidae (1)

Procyon cancrivorugG. [Baron] Cuvier, 1798)

Familia Equidae (1)
Equus ferus
Familia Caviidae (1)

Hydrochoerus hydrochaeri&innaeus, 1766)

Familia Dasyproctidae (1)
Dasyprocta sp.

corre-campo
azuldo-boia

jacaré-do-papo-amarelo

sarué

tatu-peba

sagui

coelho

morcego

gato doméstico

cachorro-doméstico
raposa

mao pelada

cavalo

capivara

cutia

\%

VE

VR

Vz

VF

VF
VR

VF

\Y

o

o)

o P
o

o) P
0
o)

0

o) P
0 P
o) P
o} P
P P
P P
P

As espécies de aves estdo na ordem taxondmicacsegu@omité Brasileiro de Registros Ornitolégicos (CBRQ@14). As espécies de
mamiferos estdo em ordem taxonémica segundo Mamsifker Brasil (Reis et al., 2011). Os itens da cot®emgistro” sdo: V — visualizacao;
Z — zoofonia (cantos e chamados); F — fotos; R —r&aGt— registro de colisbes. Os itens da colunid'S§do: O — area operacional, P —
area patrimonial. Os itens da coluna “Caracteristegaresentam informagdes de cada espécie quentdiam no risco de fauna (probabilidade
e severidade de colisédo) de acordo com: P = espégerte elevado (maior que 1kg); N = espécie momero elevado de individuos no sitio
aeroportuario (comportamento gregario); V = espéoi@ comportamento de voo em bando (revoadas)anmeiol circular (voo térmico).
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O papel do médico veterinario no gerenciamento doistco de fauna em
aerodromos

Narjara Veras Grossmantt, Weverton Souza Bandeira M§t®iogo Cristo da Silva e SilVaRebecca Martins Cardoso

1 Coordenacéo Nacional do Programa Fauna nos AtosBrasileiros, Centro de Apoio ao Desenvolvirnergcnolégico,
Universidade de Brasilia, Campus Darcy RibeirosBia DF

2 Estagiario do Programa Fauna nos Aeroportos epbeto Internacional Val-de-Cans, Belém, PA

3 Coordenador Local Programa Fauna nos Aeroporfereporto Internacional Val-de-Cans, Beléem, PA

4 narjaragr.vet@gmail.com

RESUMO: O aumento na busca e no refinamento do gerenctardenisco de fauna nos aeroportos brasileirosemandado
a atuacgdo de profissionais de diversas areas.ti&ipagdo do Médico Veterinario (MVet) contribuiradrabalhos de patologia
forense; avaliagfes clinicas assim como diagnésticontencdes fisicas e quimicas, a captura e matejespécimes
identificados como de risco. QuestBes como destmale fauna e controle de animais domésticos gfico® de grande
importancia ja que implicam diretamente na segwangeracional e abrangem questfes administratieasade fora do
aeroporto, onde o profissional da area pode skrAtietapas de fornecimento de informacdo, elaf@arale estratégias e
implementacao de acdes de monitoramento e comtedl@una em aeroportos beneficiam e, muitas vpresisam da presenca
de um Veterinario para sua plena execucao.

Palavras chave:Aeroportos. Controle de animais. Manejo de Faugaeck Animal.

The role of veterinarians in airport wildlife management

ABSTRACT: The increase in the search for, and improvemergigfprt wildlife management has required the paoétion of
professionals from various areas of knowledge. @dréicipation of veterinarian practitioners canteitrute in terms of forensic
pathology activities, clinical evaluations, diagnos, physical and chemical restraints, capture laddling of specimens
identified as of risk. Issues such as the destinadf fauna and control of domestic animals aréctopf great importance since
they have a direct influence on operational safetynprising administrative questions in and outhef airport to which the
professional of the area can contribute. From imfdfon gathering, to strategic planning and impletaigon of actions
regarding the monitoring and control of fauna gh@its, veterinarians can provide valuable inpyirtmyrams of airport wildlife
management.
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1 INTRODUCAO O MVet atua nos aeroportos desde a criagdo dat8eare
N . Nacional de Vigilancia Sanitaria que, além de auimedidas,
A busca pela prevencao de colisdes de aeronaves com. . _ N
. . instituiu servicos de vigilancia em portos e aert
fauna tem sido abordada por diversas frentes e par . N -
o L . A (Guimarées et al., 2010). O avang¢o no estudo dagdes
profissionais de varias areas. Engenheiros térsfeggado em

. . . . ecoldgicas e a necessidade de intervir diretamsoiiee os
criar aeronaves mais resistentes ao impacto, bero cadares ) ) -
oA individuos, seja para o controle ou conservacdfautza, tem
capazes de detectar aves em certa distancia dodr@mos.

. - . apontado para a necessidade da inclusdo de MVeteipes
As autoridades aeronauticas reformulam regrasgdeavoo, L )
com o objetivo de diminuir os danos no caso desdel multidisciplinares de manejo de fauna (Kock, 1996).
(Transport Canada, 2002; Oliveira, 2012), e prifisss de presente trabalho busca demarcar as areas de atiesi#s

diversas éareas contribuem com suas especialidades pgoﬁssmnms nos aerédromos.
gerenciamento do risco de fauna (Guedes, 2011).

Com a conscientizacdo sobre tal risco, a figura (%)ER
profissional capacitado em fauna, em especial 0toBo, tem
sido fundamental para trabalhos de diagnosticd,1 ANALISE DE CARCACAS

gerenciamento € manejo de fauna em aeroportos ¢Sued Segundo o PCA 3-2 — Plano Basico de Gerenciamento d

2011). O aprofundamento do conhecimento referente R‘;f‘sco Aviario — PBGRA. colisdo com ave é um ev
prese.n(;a. de fauna nos aerO(.jro-mos- €a neceSS|dask=;u~ dodeve ser registrado quando houver reporte de piloto
manejo direto demandam profissionais com outrandgdes,

como os Médicos Veterinarios (MVet), na composichn
equipes multidisciplinares que apoiem 0 gerenciameio
risco de fauna.

O PAPEL DO MEDICO VETERINARIO NOS
OPORTOS

identificacdo de danos ou marcas de colisdo petat@acio;
reporte de visualizacdo pelo pessoal em solo, pgio ma
identificacdo de carcacas em até 20 metros daailate uma
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pista de pouso ou de taxi ou em até 50 metros atzeceiras

a sinais de predacao post-mortem, tal condicdo pedem

de uma pista de pouso/decolagem; e, por fim, quandandicativo da demora no recolhimento deste matg@bs

presenca de fauna exercer efeito significativoesalwperacéo
do aerédromo (Cenipa, 2011). Atualmente, os repodie

colisbes com fauna devem ser realizados line quando

carcagas forem localizadas em até 50 metros reasiae 300
metros nos prolongamentos de pistas de pouso ectéadem

(http://www.cenipa.aer.mil.br/cenipa/sigra/periga@noExt)

fiscais, ocasionado um segundo evento de risco.

Por fim, carcagas com sinais de trauma severo, d&&m
areas minimas estabelecidas pela Ficha Cenipa QE5§F
devem ser reportadas como colisédo a fim de qumsefdusas
nas estatisticas, desde que haja um laudo queeapard a
existéncia de grave lesdo traumatica, j& que, nariaalos
casos, colisdes com fauna causam tal tipo de leséo.

Pesquisas realizadas em aeroportos fora do BrafiE MANEJO DE EAUNA

apontam que até 86% dos reportes de colisdo podem s

oriundos de carcacas encontradas na area opera@anas
& Dolbeer, 2000). No entanto, para uma carcaca
considerada oriunda de colisdo ndo pode existioauabtivo
aparente para a morte do animal (Cenipa, 2011amigente
aeroportudrio, as carcagas encontradas nas areaiomais
podem ser oriundas, primariamente, de colisbesriaropnte

Os riscos causados pela fauna na aviacdo vao aém d
sayes, ja que muitos vertebrados terrestres podemtrad ao
sitio de aerédromos, causando riscos a operacaerdeaves.
De acordo com os dados coletados por meio da FGTD&3,
houve 410 eventos reportados envolvendo mamiferos
terrestres (acima de 1kg), sendo 43 eventos dedesli

ditas ou do efeito de sopro de hélices ou turhileaseronaves Algumas espécies frequentemente citadas nas FCILEein

(jet blast3, normalmente nos momentos de pouso

gfes Canis lupus familiarise gatos domésticoE€lis catus,

decolagem, quando 0s motores estdo gerando maioe juntos representaram 156 reportes ou 38% ab det
tracdo/empuxo, em ambos 0s casos estes eventos deve animais terrestres, raposaky¢alopex spp. e cachorros
considerados como colisbes com fauna. Embora sem r selvagensGerdocyon thoys que totalizaram 110 registros ou
carcacas oriundas de outras situacdes também psdem26% do total de animais terrestres. Outras espémestadas

encontradas, tais como: atropelamentos por autam@ue
circulam dentro do sitio, doenca e, em alguns ¢capsuem ser
restos de presas trazidas ou predadas dentraalo sit

Com o intuito de
pesquisadores buscam avaliar a existéncia de mahesie de
coliséo. Isto é, um padréo de lesdes que podessarterizada
como oriunda de colisées com aeronaves (Lyne e1998;
Sheehy et al., 2003). No entanto, ainda nao foisipeb
confirmar a existéncia de um padrao macroscopip@ati
diferenciado de outros eventos traumaticos, conlsdes
com automéveis (Sheehy et al.,, 2003). Alguns probke

refinar os dados de colisdes,

incluem lebres  Lepus europaels tamanduas
(Myrmecophagidae quatis QNasua nasug capivaras
(Hydrochoerus hydrochaelise preguicasBradypodidag

A presenca destes mamiferos, assim como outrosgrup
relatados continuamente para algumas localida@ésta a
necessidade de acdes de gerenciamento desta faoma c
identificacdo de pontos de acesso em cercas patiamp
operacionais e por meio de sistemas de drenageayubs
pluviais. Outros atrativos também devem ser moadtos,
como a presenca de vegetacdo e de equipamentosseisod
como avides antigos, ja que estes podem servibriigogpara

apontados sd0 o numero limitado de amostras afio en@nimais, bem como o descarte inadequado de residuos

utilizadas para este tipo de estudo, os diferdiptes de efeitos
gue podem ocorrer, dependendo da parte da aerenagee
ocorrer a colisdo com o animal, e os efeitos pdis&mcomo
0 impacto da carcaga contra o solo (Lyne et al31S9eehy
et al. 2005).
independente da origem (atropelamento por aeronau®, ou

organicos, que pode ser utilizado como fonte deeito.
Caso uma populagéo seja identificada como residengétio
operacional, apés o fechamento dos acessos, manejos
especificos de captura e de remogdo devem serspesio

Alguns pesquisadores acreditam queatica para evitar a reprodugédo e o aumento dalagho

dentro do aerédromo.

jet blas), toda carcaca com evidéncia de trauma encontrada O MVet auxilia no planejamento de acGes para varias

dentro do limite estabelecido devera ser registragiao
oriunda de colisao, ja que sua presenca na arewdenento
de aeronaves € suficiente para criar situacOescie ([Barras
& Dolbeer, 2000).

destas atividades, assim como na elaboracdo desplda
manejo que incluam procedimentos variados comoucapt
contencédo, manejo, avaliacao clinica e destinacgao.

Por exemplo, em situages emergenciais como inesirsd

Mesmo assim, varios aeroportos realizam a cole®g fauna silvestre ou doméstica na area de manajes

identificacdo e necropsia de todas as carcacasneadas na
area operacional como parte do seu programa
gerenciamento de risco de fauna (Linnell et al96l Barras
& Dolbeer, 2000; Fennessy et al., 2005; Sheeh},,2G05).

demandem a contencdo rapida e eficiente, o MVek dev
geordenar esta agdo e aplicar as medidas de céoteng
apropriadas. Nem sempre contengdes fisicas sadvgisss,
no caso de animais silvestres, 0 manejo é bagi#iteltado

Achados de predagdo nas carcacas também auxiliamcaso o animal ndo seja sedado.

gerenciamento do risco de fauna, ja que apontam par

disponibilidade de recursos atrativos para esp@cegtadoras.
Nos casos em que a carcaga possui sinal de traassagjado

A contencdo quimica devera ser realizada para fins
terapéuticos emergenciais, transporte ou paraitéacih
manipulacdo do individuo, principalmente para réaduz
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estresse e os diversos estimulos prévios a comtgd@st et
al., 2007). Para tal procedimento, o MVet dever&ie conta
alguns fatores que podem influenciar na execucédo
procedimentos, como contengdo
individual do animal, protocolos e anestésicos atisgeis),
manipulagcdo excessiva, temperaturas muito baixasto
altas, ruidos, reacdes adversas, colheita de amastrempo
de demora na realizacdo do procedimento. (FowEr1R O

inadequada (fismlogi

responsaveis pelo gerenciamento do risco de fawma p
localizar acessos, evitando que estes animais radernio
der6dromo.

Espécies da avifauna sinantropica encontradas asil Br
atualmente representam riscos a aviacdo (Novaetv&dy,
2010), sendo o seu gerenciamento diferenciado,ug &y
soltura em ambientes naturais pode causar efeioaisl
danosos. A composicdo de espécies sinantropicas nos

mesmo vale para outros grupos de vertebrados ensupie aeroportos € em outros ambientes urbanos poder \dgia

presenca no sitio operacional justifique ac6es mtdasas de
captura, manejo e remocao.

No caso de animais silvestres e sinantrépicos s,
estes devem ser avaliados quanto ao estado de safeede
serem destinados ao cativeiro, as areas de solburaa
eutanasia. A soltura destes animais devera sdaradal de
forma imediata, em no maximo 48 horas, de acordn ao
Instrugdo Normativa 179 do Ibama (Instituto Brasiledo

acordo com caracteristicas como bioma local, cultda
populacdo, o tamanho e o tipo de atividade desemagemnas
cidades (World Health Organization & World Smallifual

Veterinary Association, 1981). Estratégias de nmanej
controle de fauna sinantrépica sdo aplicadas erarshg
situacBes e em varios taxons de vertebrados etétwados
(Newsome, 1990; Saunders et al., 1995; Lafferty &i&

1996; Robertson et al., 2004). Devido ao impacte gstes

Meio Ambiente e dos Recursos Naturais Renovavaig) ganimais podem causar nos ambientes urbanos, altas t
estabelece as condigdes necessérias a reintroddedodemogréficas e o risco que impdem a saude putstcatégias

espécimes da fauna silvestre nativa. Caso algumahrseja
destinado a criadores ou zool6gicos, a doacdo pécese
também devera seguir as normas delineadas em (2008).
Animais com sinais de zoonoses, gravemente feodasom
sinais clinicos de doencas graves deverdo ser éntados a
centros de reabilitacdo, clinicas ou zoolégicosazap de
prover o tratamento adequado.

de manejo devem incluir medidas como o abate daaésia
de espécimes capturados.

O termo eutanasia que, do grego, significa “moda’b
€ um método que implica uma morte rapida, sem dstresse
para o individuo (American Veterinary Medical Asistion,
2007; Governo Brasileiro, 2013). Idealmente a mdetee ser
rapida, via parada cardiorrespiratoria e subsequaeertda de

Ja a fauna doméstica apresenta varias complicac@@scdo nervosa. Antes de o procedimento ser fiaddiz o
guanto ao gerenciamento de risco, jA que estesa@nimanimal deve sofrer 0 minimo de estresse possivelieé

possuem facil acesso aos aeroportos, pois viverbamnos
adjacentes, pertencendo, por vezes, aos moradanegidio.
Rondas e vistorias no interior do Aeroporto Interoaal
Presidente Juscelino Kubitschek de Brasilia geraspartes
de avistamentos de cdes com coleiras nas areamquatis
do aeroporto, tendo em vista a adjacéncia de égsi@enciais.

complicado considerando que o proprio procedimedeo
captura e contencéo de espécies silvestres jacpaaste tipo
de reacdo (American Veterinary Medical AssociatR007).
No Brasil, existe uma soélida legislacdo que rege
procedimentos necessarios para realizacédo de sigtatanto
nos critérios que deverao ser adotados na escolimai¢iduo,

0os

No caso de animais de rua, idealmente, estes desegm quanto nos métodos adotados para realizacéo dedineento
encaminhados para Centros de Controle de Zoonames gConselho Federal de Medicina Veterinaria, 2002yeBmo

serem destinados a adocdo ou a eutanasia. No eniant
Brasil, varios Centros de Controle de Zoonoses @stéo

aceitando animais sadios, e, no caso de animaisteine
apenas aceitam com comprovacdes clinicas de ddengio

risco como raiva e leishmaniose (Sao Paulo, 20@8GRande

de Sul, 2009). Este fato obriga o operador aeropod a

dedicar tempo para, além da captura, proporciocardado e

subsequente doacao destes animais seja para ONGEsasc
veterinarias ou por meio de campanhas internasddeéa

destes animais.

E necessario reavaliar o controle de animais doooést
ja que esses séo de responsabilidade das prefegturao do
operador aeroportuario.
prioritariamente com situag@es de risco a aviaGatrabalho
para evitar reincidéncias da presenca destes animaaarea
operacional consiste em conscientizar
aeroportudria para nao alimentar caes e gatos tico®se,
em auxiliar os Gestores de Seguranca Operaci@mmbetores

Brasileiro, 2013). O conhecimento acerca da figi@odas

aves e das caracteristicas dos farmacos utilizpdosite a
elaboracao de protocolos eficientes, rapidos efanmos que
condizem com a necessidade de eutanasia de grandes
quantidades de animais.

3 CONCLUSOES

O papel do MVet em aeroportos vem crescendo com o
aumento da necessidade de trabalhos de gerencament
risco de fauna. Dentre os procedimentos realizpdoseste
profissional estdo: a contengdo quimica dos esmscim
biometria, exame clinico, coleta de material biadgleitura

Esta administragdo devear aty interpretacdo de exames laboratoriais (quandeseéno),

diagnosticos clinicos e patoldgicos, avaliagdo decagas,
necropsias, determinacdo dmusa mortis edestinacéo

a Comunid""gaequada aos individuos capturados. A participdoadVet

nas areas de patologia forense, sanidade, epidagiaol
pesquisa, manejo e educacdo da comunidade quaméonao
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tem possibilitado o aumento da eficiéncia e rendimalo
trabalho de gerenciamento do risco de fauna naspadps
que contam com a atuacdo deste profissional. Rortas
administradores  aeroportuarios devem considerar
possibilidade de inclusdo do MVet nas equipes dakgara o
gerenciamento de risco e o0 manejo de fauna nop@wos.
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RESUMO: Em todo o mundo, o indice de colisGes com avésasnentando. A aviacao civil registra 55 acidefatss por
colisBes com aves que resultaram em 276 fatalidadestruiram 108 aeronaves (Thorpe, 2012), cotosgsie excedem US$
1.2 bilhdes ao ano (Allan, 2002). Dados de colis@®s aeronaves militares sdo bastante escassogpoecisos. Entretanto, os
existentes e disponiveis sugerem tendéncia de aarsemelhante. Melhorias no reporte de colisbemrmaantidade de voos,
maior uso do ambiente urbano por espécies de faumeronaves mais rapidas e silenciosas contrib@eentpl tendéncia.
Globalmente, o momento € oportuno a construcdom@antacdo) de abordagem integrada do setor adiomano
gerenciamento do risco de fauna. Todavia, modetogeatenciamento atuais sdo focados principalmenmteperador de
aerddromo. Aeroportos devem implantar programagedenciamento totalmente integrados e robustosigem a reducao dos
indices de colis6es, minimizando o risco. Os remsisegais e de regulagdo variam consideravelntmnpmis para pais. Porém,
os elementos fundamentais de programas de geresmiarde risco de fauna que impactam positivameasecolisées sdo
universais. Elementos de programas bem sucedidhgin: clara definicdo de atribuicdes e responsiaoies; monitoramento
de perigos (dentro e fora do aerédromo); coletdadios com qualidade (vistorias e reportes de @djsgue permitam avaliar
0 progresso do programa e identificar tendénciefinigao clara de eventos de colisbes; treinameéatpessoal; dispersao ativa
de fauna; modificacdo do ambiente; envolvimentommunicacdo constakeholdersplanos de gerenciamento de risco que
documentem os riscos, os procedimentos e as a¥adiago risco residual. Cada elemento do programé \gsto aqui,
identificando os obstaculos previamente conheciglaida um exemplo de como um requisito de regalaacional pode ser
usado para estimular os Programas de Gerenciame@sco de fauna em aer6dromos (PGRF).

Palavras chave: Colisdo com ave. Risco de fauna. Mitigacdo de Rigkealiagcdo de Risco. IBSC. OACI. CASA.
Gerenciamento de Risco. Programa Integrado.

Bird strike hazard management programs at airportghat works?

ABSTRACT : Worldwide, the bird strike rate is increasing. Cawiation has reported 55 fatal bird strike incides, resulting
in 276 human fatalities and destroying 108 airdfBfiorpe 2012), with a cost exceeding US$1.2 bilfier annum (Allan, 2002).
Military strike data is largely unavailable or ireglate; however available data suggests a simitaeasing trend. Improved
strike reporting, more aircraft movements, incnegsirbanisation of some wildlife species, and fagteeter aircraft are some
of the key contributors. Globally, momentum is Hirly to implement a whole-of-industry approach tnaging the bird strike
risk, however current management models focus pyimesponsibility on the airport operator. As suainports must implement
fully integrated and robust bird hazard prograna #&im to reduce the strike rate and minimize taeahd. Regulatory and
legislative requirements vary considerably from rdguto country, however the fundamental elementsbiofl hazard
management programs that positively impacts thkestate is universal. Elements of successful mogr include; clearly
defined roles and responsibilities, monitoring lmedggon- and off-airport), collecting good datar(®ys and strikes) to assess
program progress and identify trends, clearly dedinbird strike events, training, active disperdahbitat management,
stakeholder involvement and communication, hazaahagement plans that document risks and procedares,risk
assessments. Each program element will be overdidveee, identifying known impediments to progranccass, and an
example how national regulatory requirement is usddfluence bird hazard management programs o s.

Key words: Bird strike. Wildlife Hazard. Risk Mitigation. RisAssessment. IBSC. ICAO. CASA. Hazard Management.
Integrated Program.

Citation: Patrick, K; Shaw, P. (2012). Bird strike hazard agament programs at airports: what works? In: IRBStituto de
Pesquisas e Ensaios em Voo0), 5° Simpdsio de SegutnVVoo do Instituto de Pesquisas e Ensaios em $&o0 José dos
Campos, 28-30 agosto 2012.

1 INTRODUCAO Introduction

A revisao dos dados estatisticos de colisbes cam da A review of the United States Air Force (USAF) bird
United States Air ForcéUSAF), entre 1973 e 2000, destacatrike statistics between 1973 and 2000 highlitlts real the
quéo elevado o risco de colisdes com fauna pod®seante Wildlife strike risk can be. During this period efUSAF lost
este periodo, a USAF perdeu 35 tripulantes e 4@naees thirty-five crew and forty-two aircraft to bird ske; between
devido a colisdes com aves (Kelly, 1999; DeFuscalet 1990 and 2000, they lost seventeen aircraft in @ainamd

2005). No periodo observado, a chance de perdgilato ou ;V\(l)%l\é)e aircraft to bird strike (Kelly, 1999; DeFuset al.,
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uma aeronave da USAF devido a colisdo com aveseqgaal At that time, there was an almost equal chanceUBAF
a chance de perda em combate, ou seja, estariatenger could lose a pilot and/or aircraft from bird strikas from
significativa capacidade operacional. RichardsonWest combat, and they were losing significant operatlona

(2000) analisaram os dados relativos a colisSEBa@E®S pPor capability. Richardson & West (2000) reviewed miljt bird
aeronaves militares da Europa, Canada, Estados$iistael, siike data for Europe, Canada, USA, Israel, Auirand

Australia e Nova Zelandia entre 1950 e 1999, ifieatido ., 7ealand between 1950 and 1999 identifying 268ss
_263 .acidentes/i.ncidentes ;érios reIaciopados Com,s'avbird-related incidences, including 63 fatal incides
incluindo 63 acidentes fatais que produziram l14imeis. resulting in 141 deaths. Between 2002 and 2011, the
Entre 200.2 © 201]." c.) Australian Transport ,SafetyeBu Australian Transport Safety Bureau (ATSB) reportddlife
(ATSB) afirma que incidentes no transporte aéreal@@do o . . .

- related incidents for civilian air transport (exaling general
a aviacdo geral), envolvendo a fauna, represeniz¥h @e o ] )
todos os incidentes ndo sérios (aqueles que nébaresn em aV|at|on? N Australia was the .most. Cf’mmon_ OCCLEEEN
dano significativo, fatalidade ou catastrofe) nasdlia accounting for 23% of all non-serious incidentx{gents that
(ATSB, 2012). Na aviagdo geral, a mesma taxa € %e glid not result in significant damage, fatality catastrophe)
(ATSB, 2012). Todos os dados suportam que O ris€o EATSB, 2012). For general aviation, incidences famn-
colisBes com aves representa sério problema pavigdo, o Sserious strike for the same period accounted for (206SB,
que deve garantir alto nivel de compromisso dagaténcia 2012). All strike and hazard data supports birdikeras a
das organizacbes e alta alocacdo de recursos pa&eu o serious aviation safety hazard that warrants highel
gerenciamento. O futuro do gerenciamento efetivastom de commitment and resource allocation for managem&he
fauna devera incorporar contribuices significatide todas future of effective bird strike management willdrorate a
as areas da indUstria de aviagdo (ou seja, cordeteafego significant contributions from all facets of the iation
aereo, companhias aéreas, pilotos, fabricante®m@aves), indusiry (i.e. air traffic control, aiflines, pilst aircraft
juntamente com a evolugéo tecnoldgica, tais corarrpara . facturers), along with the integration of tealoyy such
deteccdo de aves e outros dispositivos de sensartam
remoto para acomodar modelos de gerenciamentoduzssem
separagao entre aeronaves e aves.

as bird detection radar and other remote sensingias to
accommodate separation-based management models.

- . However, the current model places the responsibilit
Contudo, o modelo atual atribui responsabilidadasqu . P pongib
. . almost solely on the airport operator to developdan
gue exclusiva ao operador de aer6dromo para O

desenvolvimento e a implantacio de Programas i&réplementbird hazard management programs to niigjae

Gerenciamento de Risco de Fauna (PGRF), a fim tigamb risk to aircraft operating on airports (ICAO, 2012BSC,
risco na operacgdo de aeronaves nos aerédromos (IZ04Q; 2006). Here we present the basic principles of ¢herent
IBSC, 2006). Aqui, S&0 apresentados os principisicbs do Management model, identifying and summarising fag k
modelo atual de gerenciamento, identificando e saardo Management elements that comply with, and in some
os elementos-chave para cumprir, e, em alguns dmempinstances, exceed international best practice.

exceder as melhores praticas internacionais.

2 A ABORDAGEM INTEGRADA The Integrated Approach

Nao ha ferramenta de gerenciamento Unica que va There is no single management tool that will ‘sbthe
‘resolver’ o problema de colisdo com aves. Soluga@esdas bird strike problem. Quick ‘set-and-forget’ soluimare often
do tipo ‘instale-e-esqueca’ sdo normalmente cargmiase expensive and are almost always ineffective. Gédlyetzrd
sempre ineficientes. Geralmente, PGRF devem séord@ hazard management programs must be long-term, fully
prazo, totalmente integrados e destinados a idmamif integrated, and aim to identify, monitor, manage awaluate
monitorar, gerir e avaliar o risco de fauna. Edpennente, the wildlife risk. Specifically, these programs shib define
estes programas devem: definir responsabilidadgsiantar responsibilities; implement hazard monitoring preits that
protocolos de monitoramento que coletem dados guahise collect data for meaningful analysis; incorporatetise and
profunda, incorporar medidas ativas e passivasplean passive measures; involve stakeholders; communitsite
stakeholders, comunicar rapida e eficazmente rigaagiar o QUickly and effectively; assess the risk via formisk
risco com o uso de ferramenta formal, conter aigigées dos 2Ssessments; document strike, monitoring and maneige
eventos de interesse, estimular uma cultura pasivreporte 021@; define strikes; encourage a positive strileparting
de eventos, facilitar treinamento adequado, provgpltgre; facilitate suitable training, and provicm)propriatg
equipamentos apropriados e outros recursos. Alésodbs equipment and other resources. Furthermore, natlo.n.a
reguladores nacionais sdo incentivados a regulezcqssitos 'c9U/ators are - encouraged to  regulate  the  specific
especificos para 0 PGRF e para a auditagem redete, requirements for .management progrgms and auqlﬂqatrp
visando a verificagcao de conformidade do operddso. deve regulatqry CO”_‘P"a”‘?e_ regularly.- Thls should .allgfwth
estar de acordo com as orientacdes da Organizagidatio International Civil Aviation Organization (ICAO) gielines
Civil Internacional (Anexo 14) (ICAO, 2012). (ICAC Annex 14, ICAG 2012).
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2.1 DEFININDO ATRIBUICOES E RESPONSABILIDADES Defining Roles & Responsabilities

A identificagc@o do cargo da administragéo do aenddr Identifying the position that has overall resporiitipfor
que tem a responsabilidade global pela condugd®GRF € driving and directing an airport bird managemenbgram is
fundamental para garantir o desenvolvimento e eaghio de critical to ensure program progress and the adeguat
recursos adequados ao mesmo (IBSC, 2006). Aléro,diss allocation of resources (IBSC, 2006). Furthermdtes roles
atribuicbes e as responsabilidades de todos osofdrs and responsibiliies of all personnel charged withe
encarregados de tarefas relativas ao PGRF devem isehonsibility of bird strike management should diearly
claramente definidas e documentadas (ICAO, 2012). defined and documented (ICAO, 2012).

2.2 MONITORAMENTO E COLETA DE DADOS Monitoring & Data Collection

Os programas de monitoramento de aves devem ser Bird monitoring programs should be standardized,
padromza}dos e repl|ca\{e|s, coletando os dadoefam!ﬂes Para eplicable and capture relevant data. Reliable dptavides
o0 gerenciamento do risco de fauna no aerédromo.o®ad vsis that | b d artul. alle
confiaveis possibilitam analise robusta e sedintentque por analysis that is more robust and meaningful, allgvia
sua vez permite melhor julgamento das tendénciaslies greater appreciation of risks, strike trends, arezérd trends.
e do prdprio risco. Também permitem que 0 SUCESSO O |t also allows the success or failure of managerpeograms
fraca.lsso do PGRF possa ser medido. O pessoa}l quata to be measured. Personnel carrying out bird surveysst
monitoramento de aves deve receber treinamento em o o -
procedimentos de identificacdo e de recenseamentves, receive training on count procedures, bird identfion, and
bem como devem estar devidamente equipados comubirsd be suitably equipped with binoculars and standadiz
e tabelas padronizadas de coleta de dados. O mam#ato (atasheets. Monitoring should be long-term and tfest
deve ser uma atividade frequente e de longo peafiop de
identificar as tendéncias sazonais de atividadeagas. O
entendimento destas tendéncias (ou seja, padréegcecao
e de reproducdo) pode ajudar a desenvolver abardagend breeding patterns) can help to develop pregicti
preditivas para o gerenciamento. O monitoramenttﬁqdes approaches to management. Monitoring off-airportdiife
atrativos (perigos) no entorno do aerédromo (Area
Seguranca Aeroportuaria) € tdo importante quanto

enough to identify seasonal trends in bird activity

Understanding seasonal trends in bird activity.(hmagration

i}gzards is equally important.

aerédromo.
2.3 GERENCIAMENTO ATIVO Active Management
A perturbacao e a dispersao da fauna sao critara@sq Harassment and dispersal is critical for immediate

gerenciamento imediato do risco (redugdo imedi@g)essoal hazard management. Airport personnel charged witis t
do aer6dromo com tal responsabilidade deve apliéaias responsibility should apply various devices andtégues in
técnicas e dispositivos de formas diferentes. Aeddpncia de,, i.q ways. Reliance opnly one or two devices quickly

apenas umN ou dois dispositivos de.dlspers'ao'r'esu'itaaplda results in habituation by birds, significantly rezng their
acomodacdo pelas aves, reduzindo significativamemte

SN . . ) ., effectiveness, and ultimately having minimal, orinluence
eficiéncia dos dispositivos e, finalmente, tendamima, ou _ _ _
nenhuma, influéncia nos indices de colisdes. Ditpos de on the strike rate. Dispersal tools may includet bot be
dispersdo podem incluir, mas néo se limitam a: sonés de limited to, distress callers, lights, pyrotechniggs canons,
ruidos de agonia ou de estresse, emissores de, Ilizgd's; falconry, remote controlled devices, dagsckwhips,
pirotécnicos, canhdes de gas, raios laser, famodispositivos Whistle, vehicles and sirens (IBSC, 2006; USAFA2GAA,
de controle remoto, cées, chicotes para gado (sodupido 2005). Due to rapid habituation to static devices, do not
por), emissores de assobios, veiculos e sirene®C(IR006; recommend their use. Personnel must be trained and
USAF, 2004; FAA, 2005). Devido a rapida acomodagée competent in dispersal tool use (incl. firearmseguired),
dispositivos estaticos, o seu uso nao é recomendagessoal species identification and airport situational aweaess.
que fara uso dos dispositivos de disperséo dewe &stnado i ermore, personnel must be trained on howénfiy and
para fazer uso adequado dos mesmos (incluindo atenfagio,
se necessario), assim como na identificacdo deciespé na
seguranca em area operacional de aerédromos. Alsuo, d
pessoal devera estar treinado para identificaripapespécies
de aves que representem maior risco a aviacaocbem sua
area e horarios preferenciais.

O controle letal de aves (espécies-problema) é

componente (til e importante do PGRF. Devido aibiidade S°M€ circumstances, lethal control is useful tafaeice other
desta atividade, s6 deve ser utilizado para remesécies quedispersal techniques. All lethal control activitysh adhere to

prioritize hazardous birds, locations, and times.

The lethal control of hazardous birds is a usefntla
important component of management programs. Duineo
sensitivity of this activity, it should only be d¢e remove high
or moderate risk species, and only if all other moels of
(Hﬁpersal have been exhausted without the desiifedteln
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representem risco alto ou moderado, e somente d&es tos

relevant legislation, animal welfare guidelines acwbles of

meétodos de dispersdo tenham sido inocuos. Em aBUMA iice. personnel must be trained and competefitdarm

circunstancias, o controle letal & Util para redor@utras
técnicas de dispersdo. Toda atividade de conteild tleve
observar a legislacdo em vigor, as diretrizes de&star animal
e codigos de ética profissional. O pessoal desr &gtinado e
habilitado ao uso competente de armas de fogatifidagdo de
espécies e seguranca em area operacional.

use, species identification and airport situatioaalareness.
Other active management approaches
trapping and relocation of problematic wildlife, in

coordination with local environment authorities, darthe

Outras abordagens de gerenciamento ativo incluem'@&noval of eggs and nest from airside areas toalisage site

captura, a translocacdo, a remocdo de ovos e tesite

usage and to disrupt local breeding success.

espécies-problema, em coordenacdo com a autoridade

ambiental competente, a fim de desencorajar o adoadl e
guebrar o sucesso reprodutivo no aerédromo.

24 GERENCIAMENTO PASSIVO

Passive Management

O gerenciamento passivo visa a manipulagdo dos Passive management aims to manipulate local ressurc

recursos atrativos, reduzindo o uso potencial dallpela
fauna. Os resultados de medidas de gerenciamesgivpa

sdo, usualmente, mais permanentes se comparadagso

praticas ativas de gerenciamento. O passivo noreraériem
como objetivo areas gramadas, ilhas de vegetagiasps
d’agua, drenagem, construcdes e cercamento.

m

and attractants to reduce their appeal. The resoftpassive
management measures are usually more permanentacethp
to active management. Passive management usuadjgtsa
grasslands, landscaping, waterways, drainage, lingjsl and

fencing.

Ensaios realizados em varios aer6dromos em diversas

partes do mundo suportam o conceito de que a magéide
cuidadosa da grama longa (200-300mm) é um métadelvi
de desencorajar o forrageamento de aves no sotus(Ee;
2008; Thomson, 2005). A grama longa e outras cotsest

vegetais diminuem a deteccdo de predadores petsapr

(Devereux et al., 2006; Whittingham et al., 2004tl& &
Gillings, 2004; Whittingham & Evans, 2004) criandmn
ambiente inseguro para aves forrageiras. Todavialgumas
circunstancias, a grama longa pode criar risco aed
adicional. Além disso, o tipo de grama, o tipo db® as
condi¢Bes climéaticas podem impedir o crescimentgrdana,
assim sendo, testes especificos para cada local
recomendados.

Depressfes no terreno interno do aerédromo pod

acumular agua ap6s chuvas, atraindo aves. Depsedsem

ser identificadas e preenchidas. Sistemas de estmwamal

projetados ou com manutencao deficiente podenr aras, o

gue inclui todo o sistema de escoamento de aguaseja,

drenos, bueiros e tubulagdes. O projeto de um sizt®ma de
drenagem deve considerar a atracdo de aves, naodific
partes atuais do sistema existente para reduziiagda (por
exemplo, substituicdo de esgotos densamente cebddo
vegetacdo por canais de drenagem concretados)asatp
retencdo ou outras fontes de 4gua permanentes @ndeg
area devem ser modificadas, eliminadas ou devem
instalados dispositivos de exclusdo que impecacessa ao
local, tais como redes de cobertura.

A infraestrutura do aerédromo pode oferecer lodais
empoleiramento, pernoite ou construcdo de ninhlas peres.
Areas de atragdo devem ser identificadas e modédgara
restringir o acesso ou eliminar o uso pelas aves.

Trials at various airports around the world suppaine
concept that carefully managed long grass (200-38)is a
viable method of deterring ground foraging birdscéBure
2008; Thomson 2005).
vegetation, lowers predator detection (Devereuale2006;
Whittingham et al 2004; Butler & Gillings 2004; Vitimgham
& Evans, 2004) creating unsafe environments fod®ito

Long grass, or other ground

forage. However, in some circumstances, long grasy
create additional wildlife hazards. Additionallyrags type,
sén type and climatic influences may impede grgEsvth,

therefore site-specific trials are recommended.

em

On-airfield soil depressions accumulate water failog
rain creating a bird attraction. Depression shoulde
identified and filled. Poorly designed, or poorlyanaged,
drains can attract birds, including drain infrastture such
as culverts and pipes. New drain design should idenghe
potential bird attraction, and existing drains cae modified
to reduce the attraction (e.g. the replacement olined,
heavily-vegetated drains with concrete-lined drains
s&ftention ponds or other large permanent water cesir
should be modified, eliminated or exclusionary desj such
as netting, installed.

Airport infrastructure can provide perching, negtiand
roosting opportunity for birds. Areas of attractieshould be

identified and modified to restrict access or deise.

Cercas perimetrais adequadas podem efetivamemée evi

0 acesso de animais terrestres. E recomendada cgrea uti-

Adequate perimeter fencing can effectively prohibit
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lizada tenha pelo menos 30 cm de extenséo abairévdbdo
solo para prevenir o acesso de animais cavadorazréa
perimetral deve enclausurar completamente o ladahzide)
e deve ser inspecionada regularmente para evissiyeis
descontinuidades.

O Transport Canada (2001) recomenda a remocéo

arvores para reduzir os poleiros, pontos de perributras
oportunidades de existirem abrigos para aves nide@no.
As arvores criam também oportunidades de forrageim
animais nectivoros e frugivoros, como aves e moepda
a paisagem do aerédromo,
pavimentadas, deve ser avaliada, quanto a suzagéilb, por
aves e outros animais, todas as obras que modificpsta
paisagem devem considerar em seu projeto a atpa¢éocial
de aves em relacdo as espécies de flora e suibulip
espacial.

2.5 ENVOLVENDO AS PARTES INTERESSADAS

Apesar da abordagem atual, centrada no aerédromo, a Despite

contribuicdo dos stakeholders é necessaria. A foiimale
comissdes de gerenciamento de risco de fauna émrasros

cria um férum para companhias aéreas, controladdecs

access by terrestrial animals. We recommend a salntean

extension of fencing up to 30cm to prevent burrgveinimal

access. Perimeter fencing should completely encibse
airside area and be inspected regularly for potaiireaches.
gansport Canada (200xcommends the removal of airp
trees to reduce perching, roosting and shelteripgartunity.
Trees can also provide significant foraging oppaity to

nectivorous and frugivorous animals, including Isihd bats.
All existing airport landscaping, including

incluindo as areas nao

landside areas, should be assessed for bird anera@thimal
usage, and all new landscapingorks must consider the
potential bird attraction when selecting speciessidn and
layout.

Involving Stakeholders

the current airport-centric amagemer
approach, stakeholder contribution is necessary.e

formation of bird management committees by airpprévide

tréfego aéreo, representantes do governo, reg@la’doﬁ suitable forum for airlines, air traffic controgovernmer

representantes do meio ambiente e proprietéariesfdatarios
de terras no entorno para trabalhar com a adnagétr do

aerddromo na identificagdo de perigos e no contpantiento

dos riscos, contribuindo com recursos e cooperatvae

desenvolvendo estratégias de mitigacdo do riscdaw® no

local. Abordagens de diversos stakeholders para
gerenciamento, em Ultima analise, produzem resadtachis

significativos, promovem a cooperacao dentro dalistréh

aeronautica e incrementam o gerenciamento do rikzo
colisbes com aves.

26 COMUNICANDO RISCOS

representatives, regulators, environmental représigres,
and off-arport land operators to work with the airport
identify hazards and share the risk, contributeorgses, ant
cooperatively develop risk mitigation measures. tMul
sthkeholder approaches to management ultimatelyd
outcomes that are more meaningfutomote cooperatio

within the industry, and improve bird strike rislanagement.

Communicating Risks

A cooperacao dos stakeholders aeronauticos € @eizess Cooperation from all aviation stakeholders is regdli to
para acelerar a disseminagéo da informagéo dossrigae expedite the dissemination of risk and hazard imfation tha

podem comprometer a seguranca da avia¢do. Camaiaifo may compromise aircraft safetyFormal communicatio
de comunicagdo tais como Notice to Airmen (NOTAM)\\.q0is such as Notice to Airmen (NOTAM), Intehiatice

Interna_l Notice to Armen (lNTAM)’ Bird Wat(?h Cortibn to Airmen (INTAM), Bird Watch Condition Reporti@/(CR’
Reporting (BWCR) e Aeronautical Information Package

(AIP) estdo disponiveis. Além disso, a modificagdas and Aeronautical Information Packages (AIP) are italae.
gravacdes dos Automated Terminal Information Sesvic/\dditionally, modifying Automated Terminal Informoat
(ATIS) para incluir informaces sobre riscos agugms Servces (ATIS) recordings to include bird informaticor
presenca de aves tem se mostrado efetiva (Avi&@d@9), acute hazardous conditions has proven effectivas(ie,
assim como a comunicagao-radio direta entre pesigosblo 2009), and direct radio communications between geberew
(companhia aérea e operador de aerédromo), cor@isde - raffic control and pilots can promptly convaymediate
trafego aéreo e pilotos pode difundir os riscosdiaamente. hazards. All hazard comunications must be clear, spec

Todas as comunicag8es de riscos devem ser clapesiicas . N .

. . ¢ . o and concise, and where possible include recommeactézhs
e concisas, além de, sempre que possivel, incliiesa » i i bird
recomendadas para evitar conflitos com aves. to avoid conflicts with birds.

2.7 AVALIANDO O RISCO Assess the Risk

A categorizacdo de espécies pelo risco que referaen Categorising species by risk helps to identify peaiatic
a aviacdo auxilia na identificacdo de espéciestpnob e species and provide clear management directiorttfermos
orienta o gerenciamenfwioritario e a alocagdo mais apropria-appropriate allocation of resources to best mantugerisk.
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da dos recursos orcamentarios para gerir o riscomelaor Risk assessment should be quantifiable and maygeutata
maneira possivel. A avaliacdo de risco deve semtiigavel € jcjed from strike records (Allan, 2006) or survégia
deve utilizar dados oriundos de colisdes com faikn, ) ) )
2006) ou de dados de monitoramento (Shaw, 20041nPat(ShaW’ 2004; Paton, 2010). Reliable data is reqlirand
2010). Dados confiaveis sdo necessarios e avasiatdeisco annual risk assessments are recommended (IBSC).2006
anuais sdo recomendadas (IBSC, 2006).

2.8 DOCUMENTACAO Documentation

O PGRF ajudara a gerir o risco no aerédromo, A Bird Hazard Management Plan (BHMP) will help an

contribuindo para a reducdo do indice de colisqesdera ser ajrport manage it hazards, contribute to reduciig tstrike
valioso em situagoes em que haja responsabilidade C ,ic and may be useful in situations where liapiéind duty

envolvida, bem como onde o ‘dever de cuidar

S€I8¥ care issues are formally scrutinized. BHMPs dtidacus

formalmente verificado. O PGRF deve ser focado na

identificacdo de perigos, andlise de riscos e tabekecimento
de procedimentos e protocolos para o gerenciansggtes
riscos. No minimo, PGRF devem incluir: um estuds diados
de colisdes (eventos de interesse); a avaliagéieatelocal; as
exigéncias legais aplicaveis; a documentacao (redsmal)

de protocolos, politicas e procedimentos para acgda dos
incidentes por colisbes; definir claramente os tbae

definidos, atribuicBes, metas e responsabilidadesymario
das espécies-problema e como cada uma delas cop@ia o
risco de fauna no aerédromo.

2.9 DEFININDO COLISOES

A defini¢cdo de colisdo (e de outros eventos dedste)
deve ser inclusiva em relacdo a todas as posdieliiaais
como colisbes confirmadas, nédo-confirmadas
acidentes/incidentes sérios (IBSC, 2006), e dewtusive
abarcar parametros de localizagcdo para determégnaesento
ocorreu dentro, fora ou em local remoto em relagéo
aerédromo. A definicdo de colisdo deve evitar diuijade,
provendo diretrizes tangiveis e mensuraveis. O laelgu
nacional da aviacdo deve endossar e regular thisgdes.

2.10 REPORTANDO COLISOES

A manutencdo de registros detalhados de todas

colisbes (eventos de interesse) € um dos pilares
gerenciamento do risco de fauna. Dekker e Buurrb@5p

destacam que a confiabilidade no reporte de calisbe

importante para fins cientificos, educacionais gal@antia da
gualidade, ratificando a necessidade do reportalhdeio e
alinhado com as definicdes da autoridade nacicapturando
o0 maximo de informacao possivel de cada eventanAliéso,
os reportes detalhados que coletem informagdésasritomo
a espécie atingida, o horario, a altura em quereaar evento

on identifying risks and establishing procedured protocols
for the management of these risks. As a minimunivilBH
should include; a review of bird strike data, risgsessments
and legislative requirements; documentation of pcots,
policies and procedures for reducing bird strikeidences;
clearly defined objectives, targets, roles and oespbilities;
a summary of hazardous wildlife and how they cbntg to
the strike risk.

Defining Strikes

Strike definitions should be inclusive of all pbssistrike
events such as confirmed, unconfirmed and seriotidents
#BSC, 2006), and be inclusive of location paramst®
determine occurrence on-airport, off-airport ananete from
airport. The strike definition should avoid subjeity by
providing tangible and measurable strike guidelind$e
national aviation regulator must endorse and regeilatrike
definitions.

Reporting Strikes

as Maintaining comprehensive records of all strikerggds
H%ornerstone to bird strike management. Dekkerusirha
(2005) highlight reliable bird strike reporting asportant for
scientific, educational and quality assurance pwg® and
reinforces the need for detailed reporting thatgak with
national definitions and captures as much informatias
possible on each strike event. Furthermore, delag&ike
records that capture critical information such gesies, time,

e os danos sofridos pela aeronave geralmente EEQUENqighi and damage usually requires the input oépéviation

informacdes de diferentes stakeholders aeronautooso

pilotos, pessoal de solo (companhia aérea — magaden
despacho, etc. — e operador de aerédromo) e erigenhel herefore,

(técnicos). Portanto, a cooperacdo e a rapida coagio
entre os stakeholders sdo essenciais. Estima-seapgpras
20% das colisbes sejam reportadas em paises orefmoide
mandatorio ndo existe (Transport Canada, 2001)irfida¢cao
no panorama e na consciéncia situacional do quiegido e
com qual frequéncia cria desafios significativosrapa
gerenciamento de risco. O reporte mandatério deteses
recomendado.

stakeholders such as pilots, ground crew and emgfme
cooperation and expedient
amongst stakeholders is essential. It is estimated only
20% of strikes are reported in countries where nsad/
reporting is absent (Transport Canada, 2001). Slictited
insight and awareness of what is struck, and at twha
frequency, creates significant challenges for mamagnt.

Mandatory strike reporting is recommended.
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2.11 TREINAMENTO Training

A exigéncia pela formacao e treinamento de pessaal The requirement for training underpins all facetdod
base para o gerenciamento de risco de fauna nddresos. hazard management at airports. As a minimum, afrpor
No minimo, o pessoal do aerédromo, responsavel
gerenciamento do risco de fauna, deve ser treirado
identificacao de aves; legislacdo e regulacao éigadassunto;
técnicas de dispersédo ativa e principios/técnicasoedagens
para 0 gerenciamento passivo; monitoramento e aalet management techniques and guidelines, approaches to
dados; manuseio de restos de animais atingidostmsou passive management, monitoring and data collection,
materiais biolégicos (contaminantes); e report@wntos de handling animal remains and other biological masdriand

interesse com a fauna. Pessoal que nédo seja dOr@®@ ke reporting. Non-airport personnel, such asiractors
como empreiteiros e terceirizados, que tenha Sishtratado

pelo operador do aerédromo para realizar as ateslale
gerenciamento de risco de fauna deve estar fainddw e ser
treinado em seguranca na &rea operacional, conhece
configuracdo e a operacao do aerédromo (incluisdauailios OpPerations, airport safety (incl. navigational aidsid other
a navegacdo, as marcacfes e a sinalizacdo hotizentaairport markers), basic flight operations, aircrafesign and

vertical), o basico sobre a operacdo de aeronavesc®nmunications (FAA, 2012; Patrick et al, 2012).
comunicagao aeronautica (FAA, 2012; Patrick et2812).

p%@rsonnel responsible for bird hazard managemeotiishbe
trained in; bird identification, regulatory and I|ejative

requirements relevant to wildlife management, activ

and consultants, contracted by airports to carryr daird
hazard management activities should be trained irsice

pwareness and familiarisation, airport layout, abm

3 REGULANDO O PGRF — EXEMPLO Regulating Airport Bird Management Programs —
AUSTRALIANO The Australian Example
A Civil Aviation Safety Authority (CASA) australian The Australian Civil Aviation Safety Authority (GRS

detalha os requisitos para os PGRFs em aerédrommgscifies the requirements for bird management iang at
certificados conforme mostrado na Tabela 1. Emojulle certified Australian airports (Table 1). In July 20, CASA
2011, a CASA emitiu a Advisory Circular (AC) 139¢RH released Advisory Circular (AC) 139-26(0), creategrovide
criada para prover recomendacéo, ilustrar a conflamle advice, illustrate regulatory compliance, and toegent
regulatéria e apresentar as orientagdes geraise sobr general bird hazard management guidance. They asfyul
gerenciamento do risco de faumd.Agéncia regularmente facilitate audits, documenting all non-compliancesd
realiza auditorias, documentando todas as ndo wuoitfades providing recommendations for compliance. CASA I a
e emitindo recomendagfes para adequacdo a regulAcdcactively involved in the Australian bird strike ratal
CASA também participa ativamente no comité naciai®l committee (Australian Aviation Wildlife Hazard Gmu
colisbes com aves (Australian Aviation Wildlife Had significantly contributing bird strike managemenin |
Group) contribuindo significativamente para o geramento Australia.

do risco de fauna na Austrdlia.

4  CONCLUSAO Conclusion

Programas integrados, conduzidos por longo pram, s Integrated programs that are long-term and ongaing
mais eficazes para mitigar o risco de fauna dosplecdes e effective at mitigating the bird strike rislen ‘quick-fix’

rapidas’. Reportes de colisdes precisos e completem solutions. Detailed strike reporting and hazard rharing
como o monitoramento do risco contribuirdo de forma. _ N — . .
o . L L will contribute significantly to objective analysi$ the risks
significativa para a andlise objetiva dos riscastertes e do
progresso do programa. Requisiteegulatorios para o
desenvolvimento e a implantacdo de PGRFs contéibyiara and implement programs will contribute to more niegful
gue estes programas se tornem melhores e padrosiz@d and standardized programs. Liaising with all relavandustry
contato profissional com stakeholders aeronautielevantes stakeholders, including off-airport landowners wadsnd use
e proprietarios de terra no entorno, cujas prattesem aves,
€ fundamental para o desenvolvimento das estratédga

gerenciamento do risco. Gerentes de aer6dromosrdeee

and program progress. Regulatory requirement toetgy

practices create wildlife hazards, is critical fothe

development of hazard management strategies. Airpor
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obrigados a alocar recursos suficientes (pessgaip@mento managers must allocate sufficient resources (people

e tempo) de acordo com o nivel de risco observad®uipment and time) relevant to hazard levels. And,

Finalmente, é indispenséavel basear todas as agd@GEF no underpinning all facets of airport bird managempragrams
treinamento customizado, que incorpore tanto aspect

o . i . Is targeted training that incorporates both thelbiical and
biolégicos quanto de aviacdo, para o gerenciamgmtisco

aviation aspects of bird hazards and their managgme
de fauna.

Tabela 1: Manual de Praticas-padrao da CASA, Parte 139,0dr§8 Table 1: CASA Manual of Standards, Part 139 Version 1.9 Marc

de marco de 2012 2012
Secado Requisitos Section Requirements
Efetuar censos regulares de aves para monitofar|o
S10.14.1.1 risco i _ S10.14.1.1 Carry outl bird counts to morytor r|sk§
Assegurar que recenseadores estdo devidamerte Ensure bird counters are suitably trained
treinados
$10.14.1.2 PGRF deve ser desenvolvido e implantado S10.14.1.2 Management plan must be developed and

implemented
Management plan prepared by suitably qualified

S10.14.1.3 PGRF deve ser elaborado por pessoal qualifigadp 5101413 e
T T person (i.e. biologist)

(ou seja, bidlogo)

E mandatorio que o PGRF aborde:
* A identificacdo de perigos e avaliagdo d
riscos, incluindo as agfes de monitoramental e

The management plan must address:
e Hazard assessment, including monitoring action

anélise de dados coletados and .analyslis. .
+ Notificacdo de eventos de interesse aos pilotos| * Pilot notification
. Contatos e relages de trabalho junto| as e Liaison and working relationships with land use

S1014.14 Aautoridades responsaveis pelo planejamento db usos 14 1 4 P'2NNING authorities

do solo e On-airport bird and animal attractors which

« Atrativos existentes dentro do sitio aeroportugario provide food, water or shelter

que atraiam aves e outros animais pela oferl * suitable harassment methods

comida, agua e abrigo e an ongoing strategy for bird and animal hazard

« Métodos adequados de perturbagéo da faura reduction, including provision of appropriate

- Estratégias em uso para a redugdo do ris¢o e fencing

fauna, incluindo a necessidade de cercas adequadas

E mandatdrio que o PGRF seja revisto The bird and animal hazard management plan must

S10.14.1.5 regularmente para verificar sua eficacia, a0 menog S10.14.1.5 be reviewed for effectiveness, on a regular bagis, a

como parte de cada inspecéo técnica least as part of each technical inspection

S1014.16 Inclusdo de avisos apropriados devem ser feitas no 1 14 1 g |"C/U0€ @n appropriate warning notice in the En-

En Route Supplement Australia (ERSA) Route Supplement Australia (ERSA)

Use Notices to Airmen (NOTAM’s) to communicate

S10.14.1.7 Utilizacdo de NOTAM'’s para comunicar riscos | 51014.1.7
A 77 acute, or short term or seasonal hazards

elevados, de curto prazo ou sazonais

REFERENCIAS BIBLIOGRAFICAS Australian Civil Aviation Safety Authority (2012yanual of
(no formato do artigo original) Standards Part 139%ver. 1.9. Section 10.14.

Australian Civil Aviation Safety Authority (2011)Wildlife
Hazard Management at Aerodromesdvisory Circular
AC 139-26(0).

DeFusco, R., Hovan, M., Harper, J., Heppard, K,08)0
North American Bird Strike Advisory System Strategi
Plan. Institute for Information Technology Applications
USAF Academy.

; ; . : Dekker, A. & Buurma, L. (2005)Mandatory Reporting of
::r:ttye Eg%%?gégg&%iﬁggr;g;fii:ﬁgr?;)Calms Airport Bird Strikes in Europe: Who will report what to who

' Proceedings of International Bird Strike Committ28;

Butler, S. J., & Gillings, S. (2004). Quantifyiniget effects of 27 May, Athens, Greece.
habitat structure on prey detectability and acbdityito
farmland birdslbis, Volume 146, Supplement 2, pp. 123-
130.

Allan, J. (2006). A Heuristic Risk Assessment Tegba for
Birdstrike Management at AirportRisk AnalysisVol.
26, No. 3, pp. 723-729, June 2006.

Australian Transport Safety Bureau (2012viation
Occurrence Statistics 2002 to 201Aviation Research
Report, AR-2012-025 Final. Canberra, Australia.

Avisure (2009).Flying-fox Monitoring Program — Cairns

Devereux, L. C., Whittingham, M. J., Fernandez<¢lariE.,
Vickery, J., A & Krebs, J. R. (2006). Predator detection
and avoidance by starlings under differing scesaab

Revista Conexao Sipaer « 5(1) 55



Traducgbes

Patrick & Shaw

predation riskBehavioral EcologyVolume 17, Number

2, pp. 303-309.

Ecosure (2008).Vegetation Management Strategy —
Cairns International Airport Report prepared for
Cairns Airport Pty Ltd (previously Cairns Port
Authority).

Federal Aviation Administration (2012Qualifications
for Wildlife Biologist Conducting Wildlife Hazard
Assessments and Training Curriculums for Airport
Personnel Involved in Controlling Wildlife Hazards
on Airports Advisory Circular 150/5200-36A.

Federal Aviation Administration (2005)Vildlife Hazard
Management at Airports: A Manual for Airport
Personnel2nd Ed.

International  Bird  Strike  Committee  (2006).
Recommended Practices No. 1: Standards for
Aerodrome Bird/Wildlife Control

International Civil Aviation Organisation (20123irport
Services Manual Part 3 Wildlife Control and
Reduction Doc 9137, 4th Ed.

Kelly, D. (1999). The Avian Hazard Advisory System
(AHAS) — article in the USAF ‘Flying-Safe
publication (Vol. 55, No.4, pp 8-11).

Paton, D (2010)Bird Risk Assessment Model for Airports
and AerodromedJniversity of Adelaide, Rev. 3.

Patrick. K, McKee, J., Shaw, P. (20123n Aviation

International Bird Strike Committee, Stavanger
(Norway), June 24-28, 2012.

United States Air Force (2004RBird/Wildlife Aircraft
Strike Hazard (Bash) Management Techniqus
Force Pamphlet 91-212.

Richardson, W.J. and T. West (2008grious Bird Strike
Accidents to Military Aircraft: Update list and
summary Proceedings of International Bird Strike
Committee, April 17-21, Amsterdam, Netherlands,
pp: 67-97.

Shaw, P. (2004)A model for determining risk categories
for birds at airports using bird survey dat&ird
Strike 2004. Baltimore, USA.

Thomson, B. (2005)A Bird Hazard Index and Risk
Assessment for Operational and Surrounding
Habitats of Brisbane AirportReport to Brisbane
Airport Corporation.

Thorpe, J. (2012) 10¥ears of Fatalities and Destroyed
Civil Aircraft due to Bird Strikes30th Meeting of the
International Bird Strike Conference June 25-29,
Stavanger, Norway.

Whittingham M J, Butler S J, Quinn J L & Cresswall
(2004). The effect of limited visibility on vigilae
behaviour and speed of predator detection:
implications for the conservation of granivorous
passerineQikos Volume 106, Issue 2, pp. 377-385.

Syllabus for Biologists: What would it look like? Whittingham M J & Evans K L (2004). The effectstaibitat
Paper to be presented at the conference of the Structure on predation risk of birds in agricultura

landscapedbis, Volume 146, Number S2, pp. 210-220.

56

Revista Conexao Sipaer « 5(1)



Traducgbes

Responsabilidade pessoal e corporativa em consequo@énde colisdes com
aves: uma considerag&o com altos custos
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RESUMO: Este artigo detalha aspectos de responsabilidaiiénerentes aos acidentes/incidentes causadosgisdes de
aeronaves com aves (bird-strike) em aer6dromossaitd como os administradores e operadores delraendés devem
empenhar-se para conduzir avaliagdes precisasctem desenvolver e implantar de forma efetiva utan@lde gerenciamento
de risco de fauna. Estes esforgos sdo requeridas permas da Federal Aviation Administration (FAAXeixar de aplica-las
pode resultar em perda de vidas humanas e de gdage, bem como em penalizac8es financeiras sigtivfis para gerentes
e operadores, além da exposicdo negativa na méacdticas do publico contra a administracdo @ataaria.

Palavras chave:Aeroporto. Colisdo com Ave. Conflitos Homem-FauR&sponsabilidade Civil. Permissées. Regulacéo
Aeronautica. Colisdo com fauna.

Personal and corporate liability in the aftermatH bird strikes: a costly consideratidn

ABSTRACT : This paper details liability issues inherent irdbiaircraft collisions (bird-strike) incidents at@irts and discusses
how airport managers and operators must striveriduct accurate assessments and develop and imylameffective wildlife
management plan. Such efforts are mandated by &eflaation Administration (FAA) regulations, andilure to follow them
may result in loss of human life and property, &l &s large financial penalties for managers guetators and adverse media
attention and public criticism for the airport awtity.

Key words: Airport. Bird strike. Human-wildlife conflicts. kbility. Permits. Regulations. Wildlife strike.

Citation: Dale, L. 2009. Personal and corporate liabilityhia aftermath of bird strikes: a costly consideratHuman-Wildlife
Conflicts3:216-225.

1 INTRODUGCAO EACH YEAR, THE AVIATION INDUSTRY is faced

A cada ano, a industria da avia(;é_o se defronta gcomith the potential for extensive loss of life amdperty due to
elevado potencia| de perda de vidas e de proprwjddwdo birds colliding with aircraft (bird strikes). As mg species of
as colisbes de aeronaves com avmsl (striked. Visto que Dirds compete for airspace with departing and apgmiung
muitas aves competem pelo espaco aéreo com aesonaveciaft at airports worldwide, resulting bird  skes
decolando e pousando nos aerédromos de todo o munggiribute to a substantial jeopardy to the safetyord and
colisBes com aves ameacam o histérico de segurdacafinancial well-being of airport operators and themranagers
aviacdo e a salde financeira de administradorgemadores (Dolbeer and Wright 2009, Dove et al. 2009, Klogeak
de aerédromos (Dolbeer & Wright, 2009; Dove et 2009; 2009). The Federal Aviation Administration Wildligrike
Klope et al., 2009). O banco de dados de Colis@ Eauna DPatabase, compiled by the U.S. Department of Adrice
da Federal Aviation Administration (FAA), compilagelo documents the widespread and diverse nature optbislem.
U.S. Department of Agriculture (USDA), registrataangente A total of 82,057 wildlife strike reports (98% inving birds)
e diversificada natureza deste problema. De jammirh990 a from 1,418 U.S. airports and 207 foreign airporshbeen
dezembro de 2007, foram registradas 82.057 colisdes entered for the period January 1990 through Decer2b87,
fauna (98% envolvendo aves), em 1.418 aerédromas dth 7,666 strikes occurring in 2007. Sandra Wrighanager
Estados Unidos (EUA) e em 207 de outros paisesrénge 0f the FAA Wildlife Strike Database, estimates #B@% of
do banco de dados da FAA, Sandra Wright, estimagfae Wildlife—aircraft strikes go unreported (Wright 280
das colisdes ndo s&o reportadas (Wright, 2008). In the past, federal, state, and provincial wildlif

H& algum tempo, programas de conservacdo da vid@nagement programs have contributed to population
selvagem em ambito federal, estadual e municipai téncreases in large-bodied birds, such as cormorants
contribuido para aumentar a populacdo de aves adgr (Phalacrocorax spp.), cranes (Grus spp.), geesar{trspp.),
porte, tais como biguaslialacrocorax spy), grous Grus 9ulls (Larus spp.), herons (e.g., Ardea herodigslicans
spp), gansos Branta spp, gaivotas l(arus spp), garcas (ex. (Pelecanus spp.), raptors (e.g., hawks [Buteo jpmivis
Ardea herodiaj pelicanos Relecanus spp. aves de rapina (Bubo spp., Strix spp.), eagles (Haliaeetus spuila spp.;
(ex. falcdesButeo spg), corujas Bubo spp., Strix spp. Figure 1), vultures (Cathartes spp., Coragyps spmnd wild
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Figura 1: Aves de rapina, como esta aguia-de-caliegaec
empoleirada em cima de dispositivo de sinalizagédioal nc
Aeroporto Internacional d®rlando-Sanford Fldrida, estdo enti
as aves gque ameacam a aviagao.

aguias Haliaeetus spp., Aquila sppFigura 1), urubus
(Cathartes spp.Coragyps spp e perus-selvagendiéleagris

gallopavo) (Cleary & Dolbeer, 2005). Colisées com fauna

custam aproximadamente US$ 500 milhdes para athiede
aviacao civil norte-americana, e mais de US$ 1l#abipara
as empresas de transporte comercial em todo o mD&lo
1988 a 2004, mais de 194 pessoas morreram e 16daaes
foram destruidas em consequéncia de colisbes daaes
civis e militares com aves e outros animais (Ridban &
West, 2000; Thorpe, 2003; Cleary et al., 2004).

A frequéncia e a probabilidade de consequénci
devastadoras de um acidente causado pela colisa@ees
tornam necessario que administradores e operadiees
aerodromos abordem as questdes relacionadas
responsabilidade civil pessoal e organizacionake@es e
operadores de aerédromos tém sido processadospEsroa
fisica por lesdes e mortes, bem como por danospipdade,
em decorréncia de colisbes de aeronaves com avési A
disso, agéncias reguladoras estdo utilizando sstoses de
fiscalizacéo para obrigar ao cumprimento das no@raento
de os operadores de aerddromos terem de enfrentasgos
civis e criminais por acdo inadequada, ou omissao
mitigacdo de colisdes com fauna. Em tais casos,
responsabilidade civil pode ser estendida aos nmsnba
administracdo aeroportuaria. Além do mais, os systiiciais
de defesa sdo sempre elevados. Este artigo defadistdes
relativas a responsabilidade civil inerente aosidemtes
causados por colisdbes com aves (fauna) e discut® as

Figure 1: Raptors, such as this American bald eagle perciep
an airport runway sign at the Orlando Sanford Imtational
Airport, Florida, are among the birds that pose lareat to
aviation.

turkeys (Meleagris gallopavo; Cleary and Dolbeer02)
Wildlife strikes cost the U.S. civil aviation induys
approximately $500 million and commercial air cans
worldwide >$1.2 billion annually. More than 194 p#e have
died, and 164 aircraft have been destroyed as alre$ bird

and other wildlife strikes with civil and militagircraft from

1988 to 2004 (Richardson and West 2000, Thorpe ,2003

Cleary et al. 2004).

a8e frequency and devastating consequences ofshites
dictate that airport operators and managers mugirads the
is%ues of organizational and personal liability. rgart
managers and operators are being sued personallgdman
injuries and death, as well as property damage,thie
aftermath of bird strikes. Further, regulatory agés are
using their law enforcement divisions to enforcenpting
regulations to the extent that airport managers tace civil
and criminal prosecution for violating federal rdgtion or
Paking either inappropriate action or no action atl to
mailtigate wildlife strikes. In such cases, liabiliyay extend to
members of the airport's governing body. Moreovie
expenses for the ensuing legal defense are high. pétper

details liability issues inherent in bird-strikecidents and

operadores de aerédromos devem conduzir avaliaggescUsses how airport managers must conduct aceurat

acuradas, para o desenvolvimento e a implantagdergé de

assessments and develop and implement an effedtdlde

Plano de Gerenciamento de Risco de fauna em a@nodroj,nage management plan, as directed by FAA regulsti

(PGRF), reduzindo os danos provocados por estesasyale
acordo com a regulacdo da FAA (FAA, 2004).

(FAA 2004).
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2 DEFININDO RESPONSABILIDADES Defining liability

A maioria das colisbes com fauna ocorre na area The majority of wildlife strikes occur within the
imediatamente adjacente ao ambiente aeroport@iidé% de immediate airport environment, and 74% of all ggkhappen
todas as colisbes acontecem até 152 metros d¢Glelary & <152 m above ground level (Cleary and Dolbeer 2005).
Dolbeer, 2005). Aeroportos devem modificar suasside Airports must be managed to be as unattractiveitdshas
responsabilidade para que se tornem repulsivasiés ® possible. The goal of wildlife managers on and acdu
objetivo dos gerentes da fauna em aer6dromos dewe sirports is to eliminate or minimize the carryingpacity of
eliminar ou minimizar a capacidade do habitat imtere habitat for species that are hazardous to avia{icteary and
circunvizinho de receber espécies que represerngem para Dolbeer 2005). Airport managers must accept the
a aviagdo (Cleary & Dolbeer, 2005). Os administradale responsibility of implementing a wildlife damagermagement
aerodromos devem assumir a responsabilidade pelan and carry out the many different aspects ehsa plan
implantagdo do PGRF, coordenando seus diferenpestas that will make it successful.
para torna-lo bem-sucedido. One of the most common liabilities to the airport

Uma das responsabilidades que recaem mais comumentgnager is his failure to take the appropriate aot that are
sobre o operador de aerédromo é a falta de reébzdas l|egally required. Airport sponsors and managers ez
acOes apropriadas exigidas pela regulagdo. Os diresae responsibility under federal regulations (FAA 200densure
gerentes de aerédromos tém a responsabilidadepd#oecom  the airport maintains a safe operating environmdaiiey must
regulamentos federais (FAA, 2004), de garantir autencdo take immediate action to alleviate wildlife hazawdsenever
de um ambiente operacional seguro. E mandatério ague they are detected. They must ensure that a wiltiéfeard
operadores ajam de imediato para reduzir o risgeadd pela assessment is conducted when any of the followiegte
presenca de fauna, assim que ocorra sua detecg@e@aao occurs on or near the airport:

aerodromo. Eles devem garantir a identificacdo dogp 1. An aircraft experiences a multiple wildlife strike;
causado pela fauna, sempre que algum dos segeveatos 2. An aircraft experiences substantial damage from
ocorra no aerédromo ou em seu entorno: striking wildlife;
1. Uma aeronave venha a colidir com multiplos espégime 3. An aircraft experiences an engine ingestion of
da fauna; wildlife; and

?. U_rrla aeronave venha a sofrer danos substanciaidadevi 4. Wildlife capable of causing damage is observed to
a colisdo com fauna,

. ~ - have access to any airport flight pattern or airftra
3. Uma aeronave sofra ingestdo de espécime em pelo
menos um de seus motores: e movement area (Cleary and Dolbeer 2005).

4. Haja presenga de fauna capaz de causar danos as

o : If any one of these events occurs, the airport
aeronaves em suas trajetérias de voo ou na area de . -
movimento do aerédromo (Cleary & Dolbeer, 2005). operator must begin a wildlife hazard assessmeieto

. .conducted by a qualified wildlife damage management
Caso um desses eventos ocorra, o operador do amddr . . .
devera iniciar a identificacdo do perigo existerme b|OIOg|S_t overa lZ—m_ont_h period (FAA 2004). IT EeA )
aerodromo, a ser conduzida por biclogo qualificado, determines that a wildlife hazard management pan i
decorrer de um periodo de 12 meses (FAA, 2004p gasAA Needed, the airport operator must then formulatel an
determine que ha a necessidade de confeccdo d&RR, P implement one using the wildlife hazard assessmagnt
operador local deve confeccionar e implantar o neesram its basis (FAA 2004, Cleary and Dolbeer 2005). If
base na identificacdo do perigo e na avaliacidsdo feitas federally listed or proposed endangered or threaten
previamente (FAA, 2004; Cleary & Dolbeer, 2005).s€aspecies are involved, or if designated or proposed
espeécies de fauna, listadas em ambito federal eoneacadas . (itical habitat are present, the airport operatamust

0;' erg perigo de ex(t;ngag, ou S‘?dhab'tatzc”t'@wp S€T brepare a biological assessment of the impactshef t
aetg °~S’ o o'p(?ra or de aerodromo . devera Tealed Y, qife hazard management plan on these species or
avaliacao biolégica dos impactos que possam sesadas

pelo PGRF (FAA, 2004: Cleary & Dolbeer, 2005). habitats (FAA 2004, .Cleary and I.Z)olbee.r 2005).

A FAA publicou pelo menos duas circulares (Advisory | 1€ FAA has issued? advisory circulars (FAA
Circular — AC) sobre a fauna e os aerédromos, ejemodo Advisory Circulars 2004) concerning wildlife and
ativamente a comunicacdo de colises com animdando airports, actively encouraging the reporting of alife
orientagBes sobre certos tipos de atividades que fgotencial strikes and providing guidance on certain land ubes
de atrair fauna para o aerédromo publico ou paeuentorno have the potential to attract wildlife on or neaulyic-
(FAA, 2004; Cleary & Dolbeer, 2005). use airports (FAA 2004, Cleary and Dolbeer 2005).

3 IMPLICAGOES LEGAIS Regulatory implications

A fauna é frequentemente protegida de forma solstapo Wildlife often is protected by overlapping federsthte,
por leis, normas e diretrizes federais, estaduniamcipais and local laws, regulations, and ordinances (Cleang
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(Cleary & Dolbeer, 2005). Os administradores dédemos Dolbeer 2005). Airport managers must have a clear
devem compreender claramente suas responsabilidgadesinderstanding of the responsibilities placed omitgy these
face destas restric6es. O U.S. Fish and WildlifwiSe (FWS) various restrictions. The U.S. Fish and Wildlifexgee (FWS)
€ a autoridade que trata, em ambito federal, dengeamento has management authority for migratory birds andefally
das aves migratorias e das espécies listadas comacadas listed threatened and endangered wildlife specied has
ou em risco de extincado, sendo o responsavel pahgor been given the primary regulatory responsibilities such
estas e por seus respectivos habitats (FAA, 20BBrC & species and their habitat (FAA 2004, Cleary andbeer
Dolbeer, 2005). E mandatério que os operadores ai#)5). Airport operators must know when to consith FWS
aerédromos saibam quando consultar o FWS, a fiobtér as and obtain required permits prior to modifying dgsated or
permissdes necessarias, antes de modificar habitatosed critical habitat, taking wildlife (i.e., illing,
considerados como criticos, ou interferir com aéa(abater, removing eggs or relocating chicks), and harassingnals or
remover ovos ou relocar filhotes), afugentar outéino acesso excluding them (i.e., minimizing exposed areas lirals can
de animais (minimizando as areas expostas queeagpagsam use for perching and nesting; Cleary and Dolbeef0%0
usar para pousar ou fazer ninhos) (Cleary & Dolb2@95). Currently, no method exists to obtain an FWS pernmit
Atualmente, ndo ha meio de obter a autorizacdoW8 para remove American bald eagle (Haliaeetus leucoce)alu
a remocao de ninhos, ovos ou filhotes de aguiasatlega- nests, eggs, or chicks.
branca Haliaeetus leucocephalus The regulatory authority for resident nonmigratory
A autoridade reguladora para aves nao-migratéaas, birds rests with the various state wildlife managemn
residentes, sdo os varios O6rgdos ambientais estadiea agencies. States also may list certain wildliferasatened or
gerenciamento de fauna. Os estados também pod&an lisndangered that are not considered as such aetherél level
certas espécies de fauna como ameacadas ou emdasc@leary and Dolbeer 2005). Airport operators mugistf
extincdo que ndo sejam consideradas desta form@m@ito obtain a state depredation permit to take statetguoted
federal (Cleary & Dolbeer, 2005). Os operadores dpecies or game birds outside the legal huntingsseaor
aerodromos devem primeiramente obter licenca estadii beyond the established bag limits (Cleary and Dedl#905).
abate relativa a espécies protegidas no ambitdwedfauando In August 2007, when FWS de-listed the Americad bafle
fora da estagdo de caca ou além dos limites estattes de from the threatened and endangered species liststate of
abate e porte (Cleary & Dolbeer, 2005). Em agost@@07, Florida followed suit and also de-listed the baldgee.
gquando o FWS tirou a aguia-de-cabeca-branca da dist However, the Florida Fish and Wildlife Conservation
espécies ameacadas, o Estado da Flérida fez o mesmonmission has since adopted a bald eagle manadetaen
Entretanto, a comissdo de conservacdo, Fish andlif/il that requires airport operators to obtain a baldgsa nest
Conservation Commission, da Flérida, desde entémadim removal permit. It is doubtful, however, that sagbermit will
plano de controle da espécie que requer do operdéorbe issued until FWS adopts a similar managememt folathe
aerddromo a obtencédo da permisséo para a remogéohds bald eagle. It is important that airport operatonsiderstand
desta espécie. Contudo, é duvidoso que tal peronigsa dada that the American bald eagle is still protectediy Bald and
enquanto o FWS adotar plano semelhante de mangjguia Golden Eagle Act of 1940, as amended in 1978, tostact
de-cabeca-branca. E importante que os operadoreshate no provisions for permits of any kind. Givea #ver-
aerddromos entendam que a aguia-de-cabega-bramitaueo changing and conflicting regulatory environmenteré is
protegida pela Lei de 1940 (Bald and Golden Eaglg & pela great potential for airport managers to become ceefl over
emenda de 1978, mas esta lei ndo traz providéraats/as a thisissue. The old adage that ignorance of theisamo excuse
permissdes de qualquer tipo. Dado o carater dir@reic must weigh heavily on the airport manager’'s decisidor
conflituoso do ambiente regulador, existe grandssipididade action.
de os operadores de aerddromos ficarem confusosse& e  Airport managers must still secure harassment pisrmi
respeito. O antigo dito de que “a ignorancia erag@&b a lei from the FWS and state agencies that allow only-letral
ndo é desculpa” deve ter grande peso na decisagidelo methods of harassing bald eagles by using pyroiesh{e.g.,
operador de aer6dromo. propane cannons, sirens, horns). But managers moayine
Os gerentes (operadores) de aerodromos devem aipgeaotechnics directly at bald eagles. Accurate relscof the
obter permissdes da FWS e de agéncias estaduais quehods and results of harassment must be kepelsjrport
permitem somente métodos nao letais para afugardguia- manager, and these records must be sent to boénekeand
de-cabeca-branca, utilizando pirotécnicos (p. exhdes de state agencies prior to the renewal of agency perniiake-
propano, sirenes, buzinas). Porém, pirotécnicogpndem ser (i.e., kill) permits are still available to airpodperators when
disparados diretamente na direcdo das aguias. tRegisit may be necessary to shoot certain other spesescontrol
precisos dos métodos utilizados e dos resultadbdosbde method at airports, but the airport manager musiuea that
afugentamento devem ser mantidos pelo administradozquired federal and state wildlife kill-permitseain place
devendo ser enviados para as agéncias federdesde@s para and that accurate records, by species and datkird$ killed
obter a renovacdo de autorizacBes. A obtencdordeigsdes are kept. Further, city permits may be necessaujigoharge
(para abate, p. ex.) ainda é opcao disponivel pedores de a firearm within the city limits, and all local laxmust be
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aerédromos, quando for necessario eliminar cerspgoies adhered fo regarding certain distances of discharg@m
como método de controle em aerédromos, mas o apedaste PUildings and highways (Cleary and Dolbeer 2005).
ter certeza de que as permissdes requeridas pimsifederais Insome states, S.UC.h as Florida, ~water
e estaduais estdo validas e que s&o feitos regimtioados dasanagement districts have jurisdiction over anyiteb
aves abatidas, por espécie e por data. Além djsste ser modifications that have impacts on wildlife habitat
necessario obter permiss&o da prefeitura parparndisie armas(eSpem_a”y wetlands). The airport operator muleamb
dentro dos limites da cidade, e todas as leis sogavem ser@ environmental resource permit before alteringy an
obedecidas, com relagdo as distancias de ondesjpsrds SaoViable wildlife habitat on the airport. If a wetldrhabitat
realizados em relacdo a prédios e estradas (Cfe@ylbeer, 'S 10 be modified, it may be necessary to mitigate
2005). unavoidable wetland impacts before those impacts
Em alguns estados, como a Flérida, os distritos & e U.S. Army Corps of Engineers (COE) also

gerenciamento de &gua tém jurisdicio sobre quaiséflﬂes jurisdiction over certain Wetlands,_ and airport
modificagdes de ambiente que tenham impacto sobabitat @Nagers should contact a professional  wetland
utilizado por animais selvagens (especialmentesétegadas). CONsultant qualified to delineate wetlands beforey a
O operador de aer6dromo deve obter uma permiss&Tdesos modifications are made to airports. If the COE has
ambientais antes de alterar qualquer habitat atitiz por JUrisdiction, then the airport must obtain a pernaitong
animais selvagens no aerédromo. Caso uma arealalagaser \VIth @ mitigation strategy, before any modificatiom
modificada, pode ser necessario mitigar alguns mwetlands can be undertaken (Cleary and Dolbeer 2005
inevitaveis, antes que esses venham a ocorrer. rib abe The U.S. Environmental Protection Agency (EPA)
engenheiros do exército norte-americano, U.S. A@agps of Nas some jurisdiction over endangered speciesolines
Engineers (COE), também tem jurisdicdo sobre ceiteas C2ses, the airport operator may wish to use cheimica
alagadas, sendo necessario que os operadoresdtizoasss [€Pellents, toxicants, and drugs to capture wikdbh the
utilizem pessoal qualificado nesse tipo de ambiemaea 2irport. One of the responsibilities of the EPAte
demarcar as areas alagadas antes que quaisqueg@eesejamPOper registration of these chemicals that arenpigied
feitas nos aeroportos. Caso o COE tenha juriscighice a area,through state and local governments (Cleary and
entdo o operador de aer6dromo precisa obter unmigsgio, Dolbeer 2005). Only certified applicators (i.e.rpens
apresentando sua estratégia de mitigagdo antesaliear Working under a certified applicator's  direct
qualquer modificagdo (Cleary & Dolbeer, 2005). supervision) may purchase and use restricted-use
A agéncia de protecdo ambiental norte-americarg, esticides, and these are restricted to those cwesred

Environment Protection Agency (EPA), tem jurisdigiimcial Y the applicator's certification (Cleary and Dokre
sobre espécies ameacadas de extincdo. Em algues, aag?005). Airport managers must make absolutely certai
operador de aerédromo podera decidir pela utilizaga that application of these types of chemicals istiict
repelentes quimicos, substancias toxicas e dragdsn de Compliance with these rules.

capturar espécimes de fauna no aerédromo. Umadritasgbes The USDA and the FAA recommend elimination of any
da EPA é o registro apropriado de produtos quinpeomitidos COVE! required by birds for resting, roosting, eseaand
pelos governos estaduais e municipais (Cleary &b, reproduction (Cleary and Dolbeer 2005). Airport ogtrs

should clear dense stands of trees and undergrantithe

2005).  Somente pessoal ~certificado (ou seja, pbssacl)l?port to eliminate food or cover for wildlife (&aans et al.

trabalhando sob a supervisao direta de pesso#iczetd) pode 2007, Washburn et al. 2007, Bernhardt et al. 2088

comprar e usar pesticidas de uso restrito, desele aiplicador | || et al. 2009). Airport managers should chadth local

seja certificado para o tipo de uso coberto petéificacdo jyrisdictions to determine if arbor permits are dee before
(Cleary & Dolbeer, 2005). Os operadores de aerodsa@vem removing or trimming trees.

ter certeza de que a aplicagdo desses produtoga este One can thus see that wildlife hazard management on
inteiramente conforme as normas em vigor. and around airports is heavily regulated. The angonanager

O USDA e a FAA recomendam a eliminacdo de qualqu%]ﬂmd require that training of personnel strictigheres to all

tipo de estrutura que as aves possam utilizar gasaanso, federal, state, a_nd I_ocal _regulaﬂons,_ as We”_ asge all

. . = gdhecessary permits, licensing and certificationsila of the
poleiro, abrigo e reproducéo (Cleary & Dolbeer 2005 . . :

, airport manager to comply with all regulations cdube a

Operadores de aer6dromos devem remover grupos sieieso

, N ) 3 T severe liability to the airport operator. This lidgity could
arvores e de vegetacao rasteira no aerédromo aefieiminar range from the loss of the airport manager's job the

fontes de alimento e abrigos para a fauna (Seaetahs 2007; ,ossible loss of the airport operating certificafederal and
Washburn et al., 2007, Bernhardt et al., 2009,[’&1&]“ et al., state permits pertaining to threatened and endae@er
2009). Os gerentes de aerodromos devem verifiaisalicdo species, species of special concern, and specigsqgied by
das autoridades e determinar se é necessario mar@issdes law contain strict permit conditions. Large civihés can be
antes da supressédo ou da poda de arvores. imposed on airport managers who violate permit ¢comas.

E possivel, portanto, observar que o gerenciamtoThe biggest regulatory liability that airport manag or

risco de fauna no aerédromo es®u entorno é bastante airport directors face is imposition of felony crimal charges
against them for infractions of permit conditions.
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regulamentado. O operador de aerédromo deve skoaemue FOr this reason, airport managers should seek sifsmal
o treinamento de seu pessoal esteja em conformaadéodas _ . . .
as regras federais, estaduais e locais, assim camo?assistance from the USDA/Wildlife Services, FAK siiddlife
autorizag6es, licengas e certificagdes. Falhasar@ss podem
causar acdes de responsabilizacdo sérias pararadopelo
aerédromo. As consequéncias podem variar da demntisa consultants, Audubon Birds of Prey Center expéoiestry
administrador do aerédromo até a perda de cegdica
operacional do aerédromo. Permiss6es federais aguess rangers, and tree removal experts. Ironically, soagency
relativas as espécies ameacadas e em perigo degdexti
espécies sob preocupacao especiaL e espéciegi@mtpor lei permits have such severe conditions concerning icam
contém estritas condicBes de manejo. Multas vidtgeaiem
ser impostas aos administradores de aer6dromosigjaeem
as condicionantes de uma licenca de manejo de.f@un@aior
problema que administradores ou diretores de ammims
podem enfrentar € a acusacdo criminal por desahb®di@s \yhich the permit was required.
condicdes da licenga que receberam. Por esta ramio,
administradores de aerédromos devem buscar assistda Sanford Airport Authority (SAA), Florida, for exatep
profissionais junto ao USDA/Wildlife Services, acugo de
bidlogos da FAA, a advogados ambientais, a commsitowas issued a permit to use paintball guns to dsperald
ambientais profissionais, aos especialistas do Bod®irds of
Prey, agentes florestais, e especialistas em redgarvores.
Ironicamente, algumas das permissGes tém conditdes
severas em relacdo a processos criminais, quensedoéavel
que o operador de aerédromo recuse a permisswian®ente, professional golfer from Orlando is currently being
desconsidere as acbes para as quais a permisséaquerida.

A Sanford Airport Authority(SAA), na Flérida, por prosecuted for animal cruelty when he accidentailyand
exemplo, recebeu uma permissdo para usar pistatas d
paintball para dispersar aguias-de-cabeca-branca, mas a SAked a hawk with a golf ball during an instructial video
recusou o uso diante do risco de matar acidentéémesias
aguias, devolvendo a licenca de manejo. Um golfisﬁ?om'
profissional de Orlando esta sendo processadonadnéd por
crueldade contra animais, por ter acidentalmeritgyidb e
matado um falcdo com uma bola de golfe durantenaem sich as state water management districts, COE, BR#e
de um video de instrucdo. E facil imaginar as cguéecias
diante da possibilidade de um operador de aerddroatar environmental protection agencies, U.S. Food andigDr
acidentalmente uma 4guia-de-cabeca-branca-americana
Outras agéncias, como os distritos estaduais deoterde Administration, and local departments of cities auiinties
agua, COE, EPA, agéncias estaduais de protecacatalbi _ . .
U.S.Food and Drug Administration (FDA), e departamentod'2Y [ake enforcementaction against an airport ng@navho
locais de cidades e municipios podem processaemdpr de
aer6dromo que erre, ndo requerendo permissGeer;ds
necessarias, ou tenha deixado de cumprir com abigf®$s \yith permit and licensing conditions.
requeridas nestas autorizaces.

biologist, environmental lawyers, professional eowmental

prosecution that it is advisable for the airport na@er to

refuse the permit and, of course, disregard theoast for

eagles, but the SAA refused to take the risk ofdantally

killing an American bald eagle and returned the m#r A

Imagine the possibilities if an airport optar

accidentally kills an American bald eagle. Othereagies,

fails to secure required permits or licensing oiidao comply

3.1 SENSIBILIZACAO E OPINIAO PUBLICA Inadequate public awareness and support
INADEQUADAS
Se os esforcos de mitigacdo envolverem espéciagase If bird-strike mitigation efforts involve environmtally

sensiveis sob o ponto de vista social ou ambiéageiias-de- and socially sensitive bird species (e.g., baldlesgospreys

cabeca-branca, aguias-pescadoRandion haliatuy grou- [pandion haliaetus], sand hill cranes [Grus canadéi,

do—capada Grus canadens)s’ garga-azul-grande Afdea __great blue herons [Ardea herodias]), airport mansgenay
herodiag, os gerentes de aer6dromos podem receber criticas

de grupos como Audubon Society Sierra Club e aSociety receive criticism from such groups as the Auduboaciedy,
for the Prevention of Cruelty to Animalassim como de the Sierra Club, and the Society for the PreventibGruelty
moradores preocupados. Quando estes criticos camvac to Animals, as well as from concerned residentsethese

jornal local e as emissoras de TV e radio, qur.il@m(?mgao critics call the local newspaper and television aratlio
adversa resultante da midia se concentrara nosistiadores . . . . :

. . ~ , stations, any resulting adverse media attention f@dus on
e operadores do aerédromo. A administracdo de amndd
deve aprender a ignorar o criticismo e o jornalisiem-
intencionado, mas desinformado, e perseverar em sgarn to ignore criticism and well-meaning, but nfurmed,
responsabilidade legal de mitigar as colisdes @mmd. Caso journalism and proceed with the legal responsipilito

os administradores de aer6dromos cumpram com &0sisas

airport managers and operators. Airport managemenist

mitigate
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obrigacdes legais, reduzirao consideravelmentessilgiidade wildlife strikes. If airport managers meet all diet lega
d‘? serem rta.spoPsab{llzados legalmente se ,ocorramdente obligations, they will greatly reduce liability ithe event of
tragico devido a colisdo com ave no aer6dromo olsel
entorno.

3.2 DANOS A PROPRIEDADE, LESOES AS PESSOAS Property damage, personal injuries, and fatalities
E OBITOS

tragic crash due to a bird strike on or near thairport

Caso ocorra um acidente com aeronave no aerédromo o Should a plane crasbccur on or near an airport due
no entorno devido a colisdo com fauna, processas € 5 wildlife strike or bird strike, civil and crimiddiability suits

criminais devido a negligéncia do gerente ou derosut ;. ¢ negligence of the airport manager and othieport
funcionarios do aerédromo podem ser financeiramen(gg[a-]c
devastadores para o aer6dromo. Mesmo que a aerofiase
acidente, mas aborte a decolagem ou faca um poeso
precaucéo, o dano causado por uma colisio comaaleeger Precautionary landing, the damage caused by a $fnéte car
enorme, como sugerido pelos exemplos seguintesd@Aser be enormous, as the following examples suggestlegk
tenham sido informados de outro modo, os dadosnforaherwise noted, data are taken from Cleary andb@el
extraidos de Cleary & Dolbeer, 2005; Wright, 2008atbeer, 2005, Wright 2008, and Dolbeer unpublished data).
dados nao publicados).
e« Em 25 de maio de 2008, umBoeing 747-200 e On May 25, 2008, a Kalitta Airlines cargo B-747-200
cargueiro (baseado em Michigan) atingiu um pemeirei  (based in Michigan) struck a Eurasian kestrel (Falc
vulgar (Falco tinnunculus durante a corrida de tinnunculus) on the takeoff run at Brussels Natlona

decolagem no Aeroporto de Bruxelas. Embora o piloto ajrport. Even though the pilot was able to stop tiiesoff,
tenha sido capaz de abortar a decolagem, a aersaave

da pista, partiu-se em duas partes e ficou destrid

B747 parou a 500 metros de residéncias.

« Em 23 de agosto de 2000, um Boeing 747 atingiuum <+ On August 23, 2000, a B-747 struck a flock of geese
bando de gansos durante a corrida de decolagem nmn the takeoff run at Philadelphia Internationalrgart.
Aeroporto da Filadélfia. O B747 ingeriu 1 ou 2 aves  The B-747 ingested 1 or 2 birds in the #1 engime, the
motor #1, e a decolagem foi abortada em alta vé#ale,  high-speed aborted takeoff resulted in 9 flat tirdse
resultando no esvaziamento de 9 pneus. O motogwsofr engine was a total loss, and the repair cost wagiion.
danos além do recuperavel e os custos de manutencéo
foram de US$ 3 milhdes. e On July 24, 2008, an Air Mauritius aircraft with 24

e Em 24 de julho de 2008, uma aeronave da Air people on board caught fire after colliding wittbid just
Mauritius, com 241 pessoas a bordo, pegou fogoiglepo as it was taking off from the Delhi Airport, Indidlad the
de colidir com uma ave no momento da decolagem nofire not extinguished in time or the plane had takd, it
Aeroporto de Nova Délhi, na india. “Se o fogo nifiedse  yyould have definitely blown up either on groundnuid-
sido apagado, ou se o avido tivesse decolado, edera air,” an official said (CAA Airport News 2008).
teria explodido, no solo ou no ar”, disse um funéigo
(CAA Airport News, 2008). e« On June 9, 2001, an Airbus 300, during its climb,

« Em 9 de junho de 2001, um Airbus 300, durante a struck a Canada goose at 700 m above ground l&@we.
subida, atingiu um ganso-canadense a 700 metros dejoose was ingested into the #2 engine. A precaarjon
altura. O ganso foi ingerido pelo motor #2. Fotdaim landing was made. Cost to replace the engine was $2
pouso de precaucdo. O custo de substituicdo dorfiwdto  million.
de US$ 2 milhdes.

« Em 17 de fevereiro de 2004, um Boeing 757-200 ° On February 17, 2004, a B-757-200 struck a flock of
atingiu um bando de patos-reafn@s platyrhynchgsa mallards (Anas platyrhynchos) on its takeoff run at
corrida de decolagem no Aeroporto de Portland, Portland International Airport, Washington. At ledsbird
Washington. Pelo menos uma ave foi ingerida e ws@o  was ingested, and a precautionary landing was mate.
de precaucdo ocorreu. O custo de substituicdo dormo cost to replace the engine was $2.5 million.
foi de US$ 2,5 milhdes.

e Em 24 de junho de 2005, uivirbus 310colidiu com
um bando de patos-filipino&fas luzonicana corrida de
decolagem no Aeroporto de Subic Bay, resultado @ u Bay airport, resulting in an aborted takeoff. Tha blades
decolagem abortada. As palhetas do motor forarabiast ~ Were badly damaged, a large section of the nosé waw
danificadas, uma secdo grande da capota do nariz (o torn from the nacelle (i.e., exterior protectiveveang),
cobertura de protecdo externa) foi arrancada eemaa

icials can be devastating to the airport spongeren if the
agcraft does not crash, lhuather aborts takeoff or makes

the aircraft overran the runway, broke in half angs
destroyed. The B-747 came within 500 m of housing.

e« On June 24, 2005, an Airbus 310 struck multiple
Philippine ducks (Anas luzonica) on its takeoff atiSubic
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gem do motor foi danificada. Estilhacos do motor and the fan cowling was damaged. Engine shrapnel
danificaram a carenagem do flap #3. O custo de damaged the #3 flap fairing. The cost to repairdaenage
recuperacao foi de US$ 9,45 milhdes. was $9,456,000.

* Em 22 de marco de 2006, um Airbus 319 colidiu com

um bando de gansos-canadenses durante a aproximaggo’ " March 22,2006, an Airbus 319 struck a flock of
final, a 4km do Aeroporto General Mitchell, Wiscoms ~ C@nada geese while it was on its 4-km final apphoec
Um ou dois gansos foram ingeridos, levando ao ciwte General Mitchell International Air-port, Wisconsi@ne
motor (desligamento). O piloto reportou a emergémci  OF 2 geese were ingested, and the engine shut dbuen.
foi capaz de pousar em seguranca. Houve danopilot reported an emergency and was able to larfeélga

significativo ao nicleo do motor, que foi substitwiao There was major damage to the engine’s core, aerd th

custo de US$ 2,6 milhdes. engine was replaced at a cost of $2,675,600.

Os danos para os avides da aviagdo geral e haiogpt Damage to general aviation aircraft and helicoptaftso
também podem ser significativos. can be costly.

e Em 17 de agosto de 2005, um Cessha 421, descendo
para 600 metros de altura, atingiu um urubu-degabe ~ ° ©On August 17, 2005, a Cessna 421 descending (o
preta Coragyps atratusem Merrit Island, Florida. A 600m above ground level, struck a black vulturer&@gps
colisdo rasgou a asa da aeronave fazendo com que @tratus) at Merritt Island, Florida. The collisiaipped the
combustivel fosse pulverizado e danificasse a |@ape
verificacdo do trem de pouso, de forma que o piféto
tinha certeza de que o trem estivesse travado . lix
Secretério de Transportes da Flérida estava a o~ the  gear was down. The Florida Secretary of

aircraft wing causing fuel to spray out and damage

landing gear recognition light, so the pilot wastisore if

outras autoridades. Transportation was on board along with other dignigs.
* Em 1° de setembro de 2005, um Falcon 20 atingiu um
bando de rolinhasZenaida macrourg logo apés a e On September 1, 2005, a Falcon 20 struck a flock of

rotacdo em Lorain County, Ohio, causando apagamentomourning doves (Zenaida macroura) shortly afteatioin

do motor #1. Quando o trem de pouso foi recolhao, 4t | orain County, Ohio, causing the #1 engineaané out.
aeronave~at|ng|u outro bando,. resultando numa ésdug As the gear was retracted, the plane hit anotheck]
das rotacdes do motor #2. O piloto fez um pousgafto
derrapando por uma valeta e pela cerca patrimoaial,
aeronave cruzou uma estrada e parou em uma plantacapilot crash-landed, sliding through a ditch and amport
de milho. Ambos os pilotos foram levados para @ltaks perimeter fence, crossing a road, and coming ttoa i
Os custos totalizaram US$ 1,4 milhdo.

 Em 30 de dezembro de 2005, um helicéptero Bell 206
voava a 150 metros acima do solo, perto de Wagingt
Louisiana, ao colidir com um urubu-de-cabeca-venael «  On December 30, 2005, a Bell 206 helicopter was at
(Cathartes aurgque penetrou pelo para-brisas, cegando
o piloto temporariamente. O piloto tentou pousaruena
plantacdo de feijdo, mas o sangue da ave atraatiuay
visdo. No pouso, 0 esqui esquerdo atingiu o sdhogiro, into the windshield, temporarily blinding the pilothe
fazendo com que a aeronave tombasse para o lado. Qjjjot tried to land in a bean field, but the birdi€ood
piloto passou por varias cirurgias para restauratgo

face, dentes e olho. O custo de recuperacao dmp#ro _ _ _ o
foi de US$ 1.5 milhdo. causing the aircraft to tip on its side. The pihatd several

which caused the #2 engine revolutions to roll baldke

a cornfield. Both pilots were taken to the hospitabsts
totaled $1.4 million.

150 m above ground level near Washington, Louisiana

when it stuck a large vulture (Cathartes aura) tbetshed

hampered his vision. The left skid hit the grouimsit,f

surgeries to repair his face, teeth and eye. Th&t to
A responsabilidade legal por danos provocados por

. . _ _ o repair the helicopter was $1.5 million.
colisbes com aves néo se restringe, obviamentestuitao

. : Liability for damage from bird strikes is not, aurse,
da aeronave ou as pessoas a bordo. Em muitos casos,

) ) o limited to destruction of aircraft or persons ondnd. In many
aeronave pode cair sobre uma estrada movimentaoi@dios . _ . . .
. . ) __ instances, the aircraft may crash into either aypbghway
com pessoas e a devastagdo advinda do impactal ieici

. i or occupied buildings, and the devastation from iméal
algumas vezes, de incéndios pode ter consequéncia

s . : .
_ impact and sometimes horrendous fires can be cafast.
catastroficas. Mesmo que néo ocorram leses ouesost Even if no injuries or fatalities occur, the finaaldiability for

responsabilidade pelos prejuizos financeiros panoslaa damage to structures or vehicles on the ground ban

estruturas ou veiculos no solo pode ser tremenda. tremendous
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* Em 27 de agosto de 2000, um Boeing 747, durante a < On August 27, 2000, a B-747, during its climb dut o
Suk_’i?'a, pos-decolagem 0!0 Aeroporto de Los Angeles, | o5 angeles International Airport, struck a westeyull
colidiu com uma gaivota-de-pés-rosadod.ar(is
occidentali$ a 150 metros de altura. Houve ingestéo da
ave pela turbina, levando o piloto a realizar umsaode engine ingested the gull, and the pilot made anrgemey
emergéncia, enquanto o motor expelia labaredasadé 3 |anding with the jet spewing 3- to 4-m-long flanBsree
metros. Trés pedagos do motor cairam no solo, les de
tinha 2 metros de comprimento, quase acertando um _ _
grupo de pessoas que faziam uma refeicdo ao ardiwr  landing on a beach where people were having a csioko

(Larus occidentalis) at 150 m above ground levek Jet

pieces of the engine fell to the ground, with ofa piece

uma praia (felizmente ninguém se feriu). O pildipa (luckily no one was injured). The pilot dumped 7&tnin
75 toneladas de combustivel sobre o oceano antes dcfons of fuel over the ocean before landing
pouso.

On February 26, 1973, a Learjet 24 departing from
Peachtree-Dekalb Airport, Georgia, struck a flock o
brown- headed cowbirds (Molothrus ater). Engindufia

» Em 26 de fevereiro de 1973, um Learjet 24 decolando
do Aeroporto de Peachtree-Dekalb, Georgia, colidim
um bando de molotrodMplothrus ate}. Houve falha do

motor e a aeronave caiu, matando 8 pessoas e derind "€SU/ted. and the aircraft crashed, killing 8 pespnd
gravemente uma pessoa no solo. seriously injuring 1 person on the ground.

A situacdo em que a responsabilidade civil ¢ maisey A more serious liability (both emotionally and

(tanto do ponto de vista emocional como financewredrre  financially) is a crash on or near the airport thatvolves
qguando um acidente, no aerddromo ou no seu ent@sgta serious injuries or fatalities to people both onhbathe
em ferimentos gl’aveS ou mortes para pessoas a hlbrdOaircraft and on the ground.

aeronave e no solo. « OnJuly 8, 2003, a Cessna 172 struck a vulturesat 2

m above ground level near McKinney, Texas. Thet pilo
made a Mayday call to the airport tower after thiedb
struck the left wing, announcing that he could kextp the
aircraft straight with the power on and that he wg@ng
to land in a field. The plane came to rest uprighth the

e Em 8 de julho de 2003, um Cessna 172 colidiu com
um urubu a 250 metros de altura, perto de McKinney,
Texas. O piloto declarou emergéncia para a torre do
aerédromo, depois de ter atingido uma ave com saa a
esquerda, informando que nao estava conseguindeman
a aeronave em voo reto com a poténcia disponigake
iria pousar em um campo. O avido parou na verica engine separated from the firewall. The left wingsw
o motor separado de sua parede de fogo. A asardaque Separated at the wing attach points, and the faieks had
foi arrancada em seus pontos de fixacéo e os tardpie  ruptured and were leaking. Witnesses on the graawd
combustivel se romperam. Testemunhas no solo \aram the plane hit with left wing first; 2 people on bdavere
aeronave colidir contra 0 solo com a asa esqu&tda; killed.
pessoas a bordo morreram. « On July 8, 2007, a Cessna 182 swerved to avoid an

* Em 8 de julho de 2007, um Cessna 182 fez um desvio.gje at 20 m above ground level on its approach to
abrupto para ndo atingir uma aguia a 20 metrostaiaa
durante a aproximacgdo para Matinicus Island, Makne.
aeronave bateu no topo de arvores préximas a pita, o
e foi destruida, ferindo 2 pessoas. injuring 2 people. _ _

» Em 23 de outubro de 2007, um Piper 44 desapareceu * On October 23, 2007, a Piper 44 disappeared on a
durante um voo de treinamento noturno a 1.000 meigo  "19NE-raining flight at 1,000 m above ground leveit of
altura em Browerville, Minesotta. O instrutor e lare Browerville, Minnesota. The instructor and studeitot
ndo reportaram quaisquer dificuldades, porém os did not report any difficulties, but wreckage wasrid 36
destrocos foram encontrados, 36 horas depois,hours later, partially submerged upside down inaghb
parcialmente submersos, de cabega para baixo em unFrom part of a wing and some remains inside, the
pantano. A partir de uma parte da asa e de al@stssr  Smithsonian Institution, Division of Birds, idefi the

em seu intt_—:‘rior,_ a Divisdo de Aves do. Smithsonian bird that struck the left horizontal stabilizer asCanada
Institution identificou que a ave atingida pelo goose. Both pilots were killed.

estabilizador horizontal esquerdo era um ganso-
canadense. Ambos os pilotos morreram.

* Em marco de 2008, um Citation Il, decolando do
Aeroporto de Wiley Post, Oklahoma, colidiu com aves
ndo identificadas durante a subida. Uma testemunha?@n9s and observed the jet trailing smoke and pung
ouviu uma série de estampidos e viu o jato deixamdo ~ straight down into the ground. All 5 people on barere

Matinicus Island, Maine. The plane hit the treetoesr
the runway and crashed, destroying the aircraft and

* In March 2008, a Citation Il, departing from the
Wiley Post Airport, Oklahoma, during its ascentusk a
number of unidentified birds. A witness heard iaeseof
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rastro de fumaca, mergulhando em direcao ao sottas killed on impact (Birdstrike News 2008).
as cinco pessoas a bordo morreram no impacto
(Birdstrike News, 2008).
* Em outubro de 2007, um bimotor de treinamento
Seminole, da Universidade de Dakota do Norte, astav M above ground level when it struck a flock of Ghna
voando em rota a cerca de 1.200 metros de altuaadp  geese. The airplane had multiple impact points and
atingiu um bando de gansos-canadenses. A aeronave _ .

i . . . ! crashed into a swamp, Killing both crew members
sofreu multiplas colisdes, vindo a cair em uma area
pantanosa, vitimando os dois tripulantes (Birdstrik (Birdstrike News 2008).
News, 2008). «  On May 25, 2000, a Cessna 310 climbing out of L. M.
* Em 25 de maio de 2000, um Cessna, 30subida a
partir do Aeroporto de L. M. Clayton, Montana, dali
contra varios gansos-canadenses a 183 metrosuda. alt 9€€sS€ at 183 m above ground level. The windshiakl w
O para-brisas foi estilhacado, a asa direita enqua de shattered, and the right wing and fuel tank weppéd off
combustivel foram arrancados no impacto. A aeronave
foi destruida pelo incéndio que se seguiu ao ingpdat
piloto foi hospitalizado com queimaduras e laceeacd

e In October 2007, the University of North Dakota’s

twin-engine Seminole trainer was en route at aldgR60

Clayton Airport, Montana collided with several Calza

on impact, destroying the aircraft in a post-crdsh. The

pilot was hospitalized with burns and lacerations.

3.3 ACOES JUDICIAIS CIVIS Civil lawsuits

Muitos processos civis tém sido instaurados, ciiaad Many civil lawsuits have been filed, citing the lhgance

negligéncia de administradores e de operadoresrddr@mos ¢ airport managers and airport operators contring to

como contribuintes para danos a propriedade, lep@a®s e

property loss, serious injuries, and fatalitieseafa bird strike

mortes, decorrentes de incidentes atribuidos a&dmsi com

aves em aerédromos ou no seu entorno.

attributed aircraft incident on or near airports.

« Um precedente judicial significativo se estabeleceu A significant court precedent was established when a

qguando um Learjet 24 se acidentou apds decolar dolearjet 24 crashed on departure from Peachtree-ieka
Aeroporto de Peachtree-Dekalb, Georgia, em 1973. A
aeronave caiu apds colidir contra um bando de muspt

8 pessoas morreram, e uma pessoa no solo ficou® flock of cowbirds; 8 people were killed, and tsp& on
gravemente ferida. O acidente gerou um demoradw cas the ground was seriously injured. The crash gersstat
legal, chamado de Miree litigation. O tribunal det@ou

que o administrador do aerédromo deveria ser
responsabilizado por ndo ter tomado as precaugdesietermined that the airport manager could be heldle
possiveis no seu nivel de autoridade para acabaroco  for failing to take the precautions possible at fesel of
perigo representado pela presenca das aviéshdel
1986).

e Em 12 de novembro de 1975, Ud€10 teve uma * On November 12, 1975, a DC 10 ingested several
ingestdo de diversas aguias pelo motor #3, nadeode gulls into the #3 engine during the takeoff runJahn F.
decolagem, no Aeroporto John F. Kennedy. O motor kennedy International Airport. The engine caughe:fi

pegou fogo, varias rodas e pneus se desintegraram, several wheels and tires disintegrated, and theditag

trem de pouso entr(?u em colapso du.rante ? deCOIage".]gear collapsed during the aborted takeoff. The raiftc
abortada. Em seguida, a aeronave incendiou-se e foi

destruida; 30 dos 139 passageiros e tripulantelgto then caught fire and was destroyed; 30 of the 139
empregados da companhia sendo transportados para fo Passengers and crew (all airline employees beingete
dos EUA) ficaram feridos, mas ninguém morreu. O overseas) were injured, but there were no fataiti€he
National Transportation Safety Board(NTSB) National Transportation Safety Board noted that
identificou que o controle ineficiente do risco fdena ineffective control of bird hazards by the airpers one

pelo operador do aerddromo era um dos fatores ui ihe faciors contributing to the incident. A cdexplegal
contribuintes para o incidente. Uma complexa batalh battle in federal and state courts ensued in 187 the

legal se seguiu em 1979, nos tribunais federais e . _ _
airline and the aircraft owner suing the FAA, therP

estaduais, com o operador e o proprietario da ageon _ _
processando a FAA, a autoridade porturia de Nova/\Uthority of New Yorkand New Jersey, New York Giig

lorque e de Nova Jersey, a Cidade de Nova lorque, eseveral aerospace companies. The total settlement,
outras empresas do setor. O acordo total, consegaid reached in 1985, exceeded $15 million. Amounts pgid

1985, excedeu US$ 15 milhdes. As quantias pagas pel each party and their insurance companies were
partes e suas companhias de seguros ndo foraradesel | qisclosed.

Airport, Georgia, in 1973. The plane crashed aftiiking

lengthy legal case, called the Miree litigation.eTbourt

authority to end bird hazards (Michael 1986).
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* Em 22 de setembro de 1985, um Boeing 707, de -« On September 22, 1995, an AWACS B-707 out of
alarme aéreo antecipado e controle (AWACS), dedolan  £jmendorf Air Force Base, Alaska, ingested 4 Canada
da Base Aérea de Elmendorf, Alaska, sofreu ingestdo
multipla de aves (4 gansos-canadenses) pelas asriih

e #2. O acidente vitimou todas as 24 pessoas @ bosl
investigadores descobriram a “pior combinacéo peksi  found the “worst possible combination of operatibna
de condi¢bes operacionais”, incluindo patrulhas conditions,” including infrequent and inadequatddiife
infrequentes e inadequadas da fauna. O controldeor
VOO mais experiente da torre, de acordo com testeas,
teria dito que “observou gansos levantarem vooreacu
diretamente na direcéo da trajetéria da aerona@vabios directly into the path of the aircraft.” Both cowliers on
os controladores de servico no momento do acidenteduty at the time of the accident invoked their FFift

invocaram os direitos garantidos pela Quinta Emetada 1 .. dment fights to remain silent, but the investig
Constituicdo norte-americana para permanecerem em

A . . . concluded that both controllers “had a duty to wdire
siléncio, mas o investigador concluiu que ambos os _ o
controladores “tinham o dever de avisar a tripudagibre flight crew and that failure was a contributing fac"
as aves e que esta omissdo foi um fator contribiint  After the investigation, people in the top 3 leatgn
Depois da investigacao, pessoas que ocupavam as 3ositions at the air base were reassigned.
posi¢cées mais altas na administracdo da base faéaea
transferidos. _ _ _ _
« Em 3 de junho de 1995, uoncordedaAir France landing at John F. Kennedy International Airportgested
gue pousava no Aeroporto John F. Kennedy sofreu al or 2 Canada geese into the #3 engine at abouaBawe
ingestdo de 1 ou 2 gansos-canadenses na turbiga #3 ground level. This caused an uncontained failureagnel
cerca de 3 metros de altura. Houve perda de palhéta
contidas pela carenagem do motor #3 que destruram
motor #4, além de cortar linhas hidraulicas e caim®s
comando. O piloto realizou um pouso de emergémsiac  successful emergency landing, but damage to the
sucesso, mas os danos ao Concorde custaram US$ Toncorde was >$7 million. The French Aviation Auttyo
mllho.es. A autorl,df';lde aeronautica francesa proceaso ¢ . the Port Authority of New York and New Jessay
autoridade portuaria de Nova lorque e Nova Jersag,
acabou desistindo da agdo ap6s um acordo de US$ 5
milhdes. e On June 7, 1989, a TNT Air Cargo BAE 146

* Em 7 de junho de 1989, um BAE 146 da TNT Air departing Genoa Airport, ltaly, at night flew thmol a
Cargq decolando a noite do Aeroporto de Génova, Itlia, iock of gulls at rotation. Three engines were dget but
voou através de um bando de gaivotas no momento d
rotacdo. Trés motores foram danificados, mas dqilo
conseguiu trazer a aeronave de volta para o aenédry
companhia aérea processou algumas entidades em razdlamages. The Civil Court of Genoa in 2001, afteyédrs
dos danos sofridos. Em 2001, o Tribunal Civil daG&, of litigation, awarded the carrier $2 million. Lidity was
depois de 11 anos de litigio, concedeu US$ 2 milhde assigned as 50% to the Ministry of Transport, 3@the

como indenizagdo a companhia. A responsabilidade ci _ _ _
solidaria foi compartiihada entre o Ministério dos private company operating the airport, and 20%te port

Transportes (50%), a empresa privada operadora do2uthority. (Battistoni 2003).
aerédromo (30%) e a autoridade portuaria (20%). < On December 12, 1973, a Falcon Business Jet with 9
(Battistoni, 2003).

e Em 12 de dezembro de 1973, um jato Falcon Business
com 9 pessoas a bordo colidiu contra gaivotas-parda
(Larus canuy e contra guinchos-comuns  takeoff from Norwich Airport, England. One minojuiry
(Chroicocephalus  ridibundys na decolagem do  esyited from the crash, which destroyed the aitciBhe
Aeroporto de Norwich, Inglaterra. A aeronave foi
destruida e houve um ferido leve. O juiz resporigéale
caso escreveu que o operador do aerédromo tinka par Operator owed the aircraft operator and occupartis t
com o operador da aeronave e seus ocupantes “0 deve‘common duty of care.” The judge decided that tinpaat
comum de protecdo.” O juiz em sua decisdo disseoque
operador do aerédromo tinha falhado em néo denarnstr
o devido cuidado no gerenciamento do risco de fauna ~ 2/TPOTt's bird hazards, and there must be judgrfenthe

geese into the #1 and #2 engines during takeofé Th
resulting crash killed all 24 people on board. Istigators

patrols. The senior tower controller was reporteg b
witnesses as saying he “observed geese lift off tand

e On June 3, 1995, an Air France Concorde, while

from the #3 engine destroyed the #4 engine and cut
hydraulic lines and control cables. The pilot made

§ventually settled out of court for $5.3 million.

%he pilot managed to return the severely damageataft
to the airport. The carrier sued a number of eattifor

people on board struck common gulls (Larus canus) a

black-headed gulls (Chroicocephalus ridibundus) on

judge presiding over the case wrote that the aitpor

operator failed to show due diligence in managihg t
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3.4 ACUSACOES CRIMINAIS

apresentadas contra gerentes (operadores) de @awjr 2/POTT  managers,

gue deveria ser julgado por isso (Michael, 1986t Ma aircraft operator (Michael 1986, MacKinnon et aD@L).

Kinnon et al., 2001). « OnJune 14, 1975, a Sabreliner ingested gulls ih bo
« Em 14 de junho de 1975, uma aeronave Sabreliner
sofreu uma ingestao de gaivotas, em ambos os rsptore
no momento da rotacdo para a decolagem do AeroportoThe aircraft crashed, and a severe fire ensuedying 3
de Watertown, Dakota do Sul. A aeronave caiu e douv of the 6 people on board and destroying the aitciahen
incéndio severo, ferindo 3 das 6 pessoas a bdodmdo a suit was brought against the airport operatore ttourt
totalmente destruida. Quando um processo foi irestiau
contra o operador do aer6dromo, o tribunal mandgee
a causa imediata do acidente tinha sido a faltvidg® ao failure to warn the pilot of the presence of birdsdgment
piloto a respeito da presenca de aves. Foi iniciado for the full value of the destroyed aircraft wastezad
processo para pagamento do valor total da aeronave, ., insi the airport operator (Michael 1986, MacKamet
contra o operador do aerédromo (Michael, 1986;

MacKinnon et al., 2001). al. 2001).
« Quando um Boeing 737 ingeriu uma gaivota e ° WhenaB-737Iingested a gull and aborted the tdkeof
abortou a decolagem no Aeroporto de Pula, Croa&cia, at Pula, Croatia, the airline sent a bill to theport, which
companhia aérea enviou uma conta para o operador day, 4irhort refused to pay, stating that it “hadarmanent
aerddromo, que se recusou a paga-la, aleganddguia“
um Notice to Airmer(NOTAM) permanente avisando as
companhias aéreas a respeito de aves nas proxasidad Pirds in the vicinity of the runway. When the ireze
da pista”. Quando a companhia de seguros moveu umacompany sued the airport, the appeals court rufetaior
acao contra o aer6dromo, a corte de apelacgdesiulecid
favor da companhia de seguros. O tribunal obsequeu
0 operador do aerédromo reconhecia a existéncia do
problema ao ter um NOTAM permanente relativo amoris ~ Permanent NOTAM regarding bird hazards, and ydetai
de fauna, entretanto, ainda falhou em tomar todas a to undertake all measures at its disposal to aflevithe
medidas ao seu alcance para mitigar o probleman (Pul hazard (Pula County Court 2000).

County Court, 2000).

* Quando umAirbus 320da Air France atingiu um
bando de gaivotas durante a corrida de decolagem nahe takeoff run at Marseille Provence, France, éngine
Aeroporto deMarseille Provence Franga, o motor foi  was destroyed. In January 2005 the airline was aledr
destruido. Em janeiro de 2005, a companhia recel3du
4 milhdes de indenizacdo, devido a negligéncia na
operacdo do aerédromo. Um ourigerifaceidae sp.
fora atingido por uma outra aeronave previamentugp  flight (which attracted the gulls), but airport opgions
atraira gaivotas), mas o pessoal de operagdes d@ersonnel had failed to remove the carcass.
aerédromo ndo removeu a carcaca.

engines at rotation from Watertown Airport, SoutkDta.

maintained that the proximate cause of the crash tha

(NOTAM) [i.e., notice to airmen] to warn air carr of

of the insurance company. The court noted thaaitport
acknowledged that a problem existed by having a

*  When an Air France A-320 hit a flock of gulls dgrin

$4 million because of negligence in operating thréedd.
A hedgehog (Erinaceidae sp.) had been struck @adrer

Criminal charges

~ oA o Criminal negligence charges can be brought against
Acusagbes por negligéncia criminosa podem ser

some as serious as involuntary

algumas tédo sérias quanto homicidios culposos, a&u de manslaughter when fatalities are involved from al4strike

mortes resultantes de colisdo com aves no aerédoorm@m crash on or near an airports.

Seu entorno. « On January 20, 1995, a Falcon 20 struck a flock of

° E.m 20 de janeiro de 1995, uma aeronave Falcon 201145 during takeoff from Le Bourget Airport, FramcThe
atingiu um bando de aves durante a decolagem do

Aeroporto de Le Bourget, Franca. Houve ingestaave jet mgesjte-d birds in the left engine, causmgz?theraf'_t to
pela turbina esquerda, fazendo com que a aeropésgeg  crash, killing all 10 people on board. An investiga
matando todas as 10 pessoas que estavam a bordo. Unfound that the airport staff failed to perform ring bird-

investigacdo revelou que os funcionarios do aetopor scaring operations prior to the crash. In 1998, Fch
ndo tinham realizado as operacdes de rotina para

dispersdo de aves antes do acidente. Em 1998, agauthorities laid charges for involuntary manslaught
autoridades francesas apresentaram uma acusacdo dejainst the Paris Airport Authority and 3 formeffioérs
homicidio  involuntario contra a  Autoridade for their roles in the accident. The airport authgrwas
Aeroportuaria de Paris e trés ex-gerentes por sua
participacdo no acidente. A autoridade aeropodu@ii
acusada de “negligéncia por ter deixado de cungwrir

accused of “negligently failing to follow normalceeity
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procedimentos normais de seguranca” (MacKinnoh,eta procedures” (MacKinnon et al. 2001, Cleary and Dexip
2001, Cleary & Dolbeer, 2005). 2005).

e Quando umBoeing 707AWACS da Forca Aérea e When a U.S. Air Force AWACS B-707engine
Americana ingeriu gansos e caiu Ataska matando
todas as 24 pessoas a bordo, o controlador-chaiére@
controlador que estavam na torre tiveram de invacar
direito da Quinta Emenda de permanecer em siléncio,the tower had to invoke their Fifth Amendment right
quando investigados a respeito de sua participagdo
acidente.

ingesting geese and crashed in Alaska, killin@dlpeople

on board, the senior controller and another congplat
remain silent when investigated for their parte tcrash.

4  CONCLUSAO Conclusion

Os tribunais tém estabelecido que os operadores de The courts have ruled that airport operators must
aerédromos devem exercer o devido cuidado, tom&owhs exercise due diligence in undertaking all measiaesheir

as medidas ao seu alcance para mitigar o riscawffnos disposal to alleviate bird hazards at airports. kag to do so
aer6dromos. A falha em realizar tal acdo pode tasem

processos civis e criminais contra gerentes e dpeza de o _ o
aerodromos. Quando processos civis ou criminais sag 1a9ers and operators. When civil suits and  crahin
instaurados, 0s casos podem se arrastar por ant® di charges are filed, court cases can drag out throtighcourt
sistema judiciario. Os custos judiciais, os horiogarde system for years. Court costs, attorney fees, apére fees
advogados e de peritos podem custar aos admirosésai@ can cost the airport manager and operator milliarislollars
operadores milhdes de dolares em pagamento patesade
acordos de indenizacdo. A fim de evitar questdé=npais de
responsabilidade civil, os administradores e opmexl de
aer6dromos precisam:

could bring civil judgments and criminal chargesongirport

in defense fees and settlement judgments. To aobéhtial
liability issues, airport managers and operatorsstu

» Clearly meet the legal responsibilities placed loen

» Cumprir de maneira clara com suas responsabilidadesby the overlapping federal, state, and local regofas;

legais definidas por regras federais, estaduaisasd que » Have a working knowledge of all required permits,
se sobrepdem;

e Ter um conhecimento funcional de todas as
permissdes, licengas e certificados exigidos poases
agéncias; conditions and be absolutely certain that theseddmns
» Entender de maneira clara as condi¢des legalmenteare met and documented:

exigidas das permissdes, e ter certeza de que estas
condicdes tenham sido atendidas e documentadas; ’
. Assegurar-se de que todos os funcionarios tenhamtraining necessary for wildlife management on thpart,
recebido o treinamento necessario previsto para 0 . Seek out advice from environmental lawyers,

erenciamento do risco de fauna no aer6dromo; . . .
9 . R professional assistance from the USDA, Wildlifeviges,
» Buscar a assessoria de advogados ambientais, bem

como a assisténcia profissional da USDA, Wildlife FAA staff biologists, environmental consultants,dan
Services, biologos da FAA, consultores ambientdén experts from such groups as the Audubon Society and
de peritos de grgpos como Audubon Society e centros . iars for Birds of Prey:
para aves de rapina; e
» Realizar avaliacdo do risco de fauna no aerédremo,
implantar um PGRF conforme previsto pelo U.S. Gafde  airport and implement a wildlife hazard managen@an,
Federal Regulations (CFR; U.S. Code, 1973). as required in the U.S. Code of Federal Regulati@fR;
O gerenciamento do risco de fauna em aerédrompsmé u  U.S. Code 1973).
tarefa complexa e de sensibilidade publica, e os
administradores de aerédromos receberao critichbcps e
cobertura negativa da midia a0 executar suas i sensitive and complex undertaking, and airport nggema will
(especialmente se as espécies de aves forem seastaelmreceive public criticism and negative news coveragen
sensiveis, como é o caso da aguia-de-cabecga-brad@a) carrying out their duties (especially if the birgexies are
maneira diligente, cumprindo seu dever legal deeger o

licenses, and certificates required by these agenci

Clearly understand the legally enforceable permit

Ensure that all personnel have received the reguire

and

Complete a wildlife assessment of hazards at the

Wildlife hazard management at airports is a pulyticl
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publico usuario do transporte aéreo e a autoridadeanagers mustdiligently pursue their legal dutpiotect the

aeroportuaria. traveling public and their airport authority.
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Técnicas de identificacdo forense para colisdo comves utilizadas na
investigacdo do acidente no Aeroporto de Wiley Pqsbklahoma, 2008
Carla Dové?, Nor Faridah Dahlag, Marcy Heacker

1 Traduzido e adaptado para o portugués por HemfRybens Balta de Oliveira
2 Smithsonian Institution, Feather Identificatioabl, National Museum of Natural History, P.O. BoX)32Z, Washington, DC
20013-7012, USA

3 dovec@si.edu
4 Artigo originalmente publicado no Human-Wildli@onflicts Journal, v.3, n.2, pp.179-185, Fall 2009

RESUMO: Em 4 de margo de 2008, um Cessna Citation 1 (MoBi@D) caiu em area de bosque préxima ao Aeromato
Wiley Post, Oklahoma, vitimando todas as cinco gass bordo da aeronave. Este artigo descrevéaesahente os métodos
e os conhecimentos forenses utilizados pelo Lafwoade Identificagdo de Penas do Smithsoniantutsth para identificar a
ave envolvida nesse acidente por colisdo com falds.utilizamos métodos padronizados de andliggedas inteiras, analise
microscépica e andalise de DNAbarcoding neste evento para identificar o pelicano-branoeficano Pelecanus
erythrorhynchol como a espécie de ave que causou este acidtaita\fos também ressaltamos a importancia datigegso
de campo e da coleta de evidéncias serem feitapr@gmtamente para que resultados mais precisas sdjidos, em especial
neste evento, mas, de maneira geral, em todadis@esocom espécimes da fauna.

Palavras chave:Colisdo de Aeronaves. Colisdo com Ave. Acidente ADRena. Conflitos Homem-Fauna. Identificacao.
Pelecanus erythrorhynchoRelicano-Branco. Aeroporto de Wiley Post.

Forensic bird-strike identification techniques usad an accident investigation at Wiley
Post Airport, Oklahoma, 2008

ABSTRACT: On March 4, 2008, a Cessna Citation 1 (Model 5@88lted in a wooded area near Wiley Post Airporiakikma,
killing all 5 people on board. This paper descrilles detailed forensic methods and expertise usethéd Smithsonian
Institution’s Feather Identification Lab to idemtithe bird that caused this bird-strike incidente VWsed standard methods of
whole-feather analysis, microscopic examinatiod, RNA barcoding in this case to identify Americahite pelican (Pelecanus
erythrorhynchos) as the bird species involved is fétal crash. We also report the importance oppr field investigation and
evidence collection for accurate results, partidylior this case, and generally for all bird-strilkdentifications.

Key words: Aircraft Collision. Bird Strike. Crash. DNA. Feah Human-Wildlife Conflicts. IdentificationPelecanus
erythrorhynchosWhite Pelican. Wiley Post Airport.

Citation: Dove, C. J., N. F. Dahlan, and M. Heacker. 2009efRsic bird-strike identification techniques usedan accident
investigation at Wiley Post Airport, Oklahoma, 2088iman-Wildlife Conflicts3:179-185.

1 INTRODUGAO AIRCRAFT COLLISIONS with birds (bird strikes) are

Colisbes de aeronaves com avéjrc( Strike$ sido a safety and economic concern for the aviation stigu

preocupagfes para a seguranga de voo e para Hdeid®i
econdmica do setor aeronautico (Dolbeer & WrigiD&,
2009; Dale, 2009). Csmithsonian Institutiontem feito a
identificacdo de espécies de aves por meio de &agms de
penas desde o inicio da década de 60. NOs idamtifis aves
em varios niveis de taxonomia utilizando as carestieas
morfolégicas de penas como: tamanho, forma, cextina;
caracteristicas microscopicas da forma dos

(Dolbeer and Wright 2008, 2009; Dale 2009). The
Smithsonian Institution has been providing bird
identifications from fragmentary feather evidenck bird
strikes since the early 1960s. We identify birdsvanious
taxonomic levels using morphological feather chégex of
size, shape, color, and texture; microscopic chamacof node
shape, barbule length, distribution, and pigmemtagpatterns

noduld§;handler 1916; Brom 1991; Dove 1997, 2000; Rajaram

comprimento de barbulas, distribuicdio e padrdes @&02; Dove and Agreda 2007); and, more recently pfcd-

pigmentagdo (Chandler, 1916; Brom, 1991; Dove, 190@0;
Rajaram, 2002; Dove & Agreda, 2007); e, mais rezraente,
para andlise de colisdo com aves utilizando angksgtica

strike analysis by using DNA barcoding (Dove et24108).
For bird-strike cases, these techniques can be used
independently or in combination, if the evidencearfithe bird-

(barcoding (Dove et al., 2008). Para colisdes com aves, taigike mishap is minute or insufficient for anyggentechnique.

técnicas podem ser usadas independente ou comivieats
caso os vestigios sejam diminutos ou insuficieptasa usar

Identifications also are corroborated with circumastial
evidence from the bird-strike event (e.g., dateyggaphic

somente uma das técnicas. As identificacdes sabétam location, eye witness reports) to help validatefthal species

ratificadas por evidéncias circunstanciais relaattas ao
evento (ex.:. data, localizacdo geogréfica, relatds
testemunhas oculares) para ajudar na identifictuigdlode es-

identifications.
On March 4, 2008, at approximately 1515 hours Calntr
Time, a Cessna Citation 1 (Model 500) crashed woaded
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pécies.

area about 7 km from Wiley Post Airport, Oklahorkiding

Em 4 de marco de 2008, por volta das 15h15 (hereade .| 5 heople on board. An eyewitness reported seaifiock

americana), um Cessna Citation 1 (Modelo 500) eaiwuma
area arborizada, cerca de 7km do Aeroportd\iley Post,

Oklahoma vitimando os cinco ocupantes a bordo. Um&ilot News 2008). Two days after the crash, thetli@a

of birds in the area about the time of the crasho{@ssional

testemunha ocular informou ter visto um bando @s@a area |dentification Lab at the Smithsonian InstitutioNational

em torno do horario em que o acidente ocorRyoféssional

Pilot News,2008). Dois dias apés o acidente, o Laboratério de

Identificacdo de Penas do Smithsonian Institut{duseu
Nacional de Histéria Natural) foi contactado p&lational

Transportation Safety BoafdNTSB) para auxiliar na analise

das evidéncias coletadas deste acidente. O Ciggiawa indo
para Mankato, Minnesota, e o acidente ocorreu pdepois

Museum of Natural History) was contacted by theidye
Transportation Safety Board (NTSB) to assist Withanalysis
of evidence recovered from this accident. The Ge€station
was bound for Mankato, Minnesota, and crashed shafter

takeoff. The cockpit voice recorder was not operatiuring

da decolagem. O gravador de voz da cabine ndoaestav the flight, adding to the difficulty of this inviegttion.

funcionamento, dificultando ainda mais a investigag

Este artigo descreve as técnicas empregadas
Laboratério de Identificacdo de Penas para todalksdes
com aves, e, especificamente, detalha os métoifieadhs na

This paper describes the techniques used by thth&ea

elo
pIdentification Lab for all bird-strike identificatn cases, and

it specifically details the methods applied to thecident

investigacdo do acidente em Wiley Post. A informaca, csiigation at Wiley Post. The cumulative infotiora

acumulada a partir da investigacdo e da identdicade
espécies de aves envolvidas em acidentes e ineglgraves

obtained from identification of bird species frornndbstrike

sdo fundamentais para a implantacdo de programas dehaps is vital to proper implementation of mamaget
gerenciamento para reduzir o risco de colisbes@a#s, para plans to reduce the risk of bird strikes, improveiee and

melhorar o projeto de motores e de aeronaves, guoiar a
investigacdo de acidentes; além de contribuir deema
significativa para conhecermos os problemas quemoskr
causados pela colisdo com aves e outros animatisraras de
seguranca operacional na aviacgao.

2 METODOS
2.1 REPORTE DE EVENTOS DE INTERESSE

As colisbes com aves sao reportadas “online” dedaco

com procedimentos estabelecidos pela United Stétéorce

aircraft design, assist with accident investigasprand it
significantly contributes to our knowledge of ttethge that

birds and wildlife can cause to aviation safety.

Methods
Reporting

Bird strikes are reported online according to prdoees
established by the U.S. Air Force (USAF) and theeral

(USAF) e pela Federal Aviation Administration (FAA) Aviation Administration (FAA). Bird evidence (biremains)

Normalmente, as evidéncias de aves (material azgfisiao
coletadas pelo pessoal de campo (ex.: pilotos,peguide
manutengéo, bidlogos de aer6dromos) em conformidade
procedimentos estabelecidos por meio de cada ag@msi,

2009). Uma co6pia impressa do reporte de coliséo feoma,
incluindo o ndmero identificador Unico do eventdpdos 0s
demais detalhes pertinentes a colisdo devem sgadoe ao
pacote de amostras, encaminhando-o para fins
identificacdo. Para casos internacionais, as aaigies e
certificados necessarios, relativos as exigén@axgortacéao,
sdo também anexadas as evidéncias coletadas.

typically is collected by field personnel (e.g.,lots,
maintenance crew, airport biologists) according
procedures established by each agency (FAA 20089p# of

the wildlife strike report, including the uniqueseanumber

and all details pertaining to the mishap is attagh® the
packaged bird remains and submitted to us for ifieation.
For international cases, the proper permits andiieates for
idéernational export requirements also are includeith the
bird remains.

In the Wiley Post Airport case, the staff wildlifielogist
for the U.S. Department of Agriculture (USDA)/Animaad

to

No caso do Aeroporto de Wiley Post, a equipe dedauPlant Health Inspections Service (APHIS) program in
doU.S. Department of Agricultui@ SDA) /Animal and Plant Oklahoma became aware of the reported circumstances
Health Inspections ServicAPHIS), em Oklahoma, tomou surrounding the crash and immediately offered tsisishe
conhecimento das circunstancias do acidente, eata@dente FAA and National Transportation Safety Board (NTSEh
ofereceu ajuda para a FAA e para o NTSB na coleta the evidence-collecting for this event. The NT8&K the lead
vestigios desse acidente. O NTSB conduziu a irgagip e in this investigation and was the designated pofntontact.
passou a ser o ponto de contato, assumindo redplidesde All information, including dissemination of the dbir
por todas as informacdes, incluindo a divulgacdo daentification, was the responsibility of the NT@Bd all
identificacdo de aves, reportes, contatos com aiaméd reports, media contact, and public inquiries wémnbtgh the
questionamentos publicos, até a conclusdo da igaedb e a NTSB until the investigation was closed. NTSB caszspen
determinacg&o da causa do acidente. until the cause of the accident is determined.
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2.2 COLETA DE AMOSTRAS

Restos de aves, tais como penas inteiras e grandes Bird

amostras de material organico, rotineiramente sitaxlas ou
raspadas do material que aderiu a aeronave. Séésieas ou
carcagas quase completas forem encontradas, pevers der
arrancadas (nunca cortadas) do peito, das asaauda e do
dorso. As penas devem ser entao colocadas emdastisos
hermeticamente fechados e identificados, com feghe

Sampling

remains, such as whole feathers and large
biological samples, usually are collected simplypimking or
scraping the material off the aircraft. If wholerdbé or nearly
complete carcasses are encountered, feathers aokedl (not
cut) from the breast, wings, tail, and back of thed. The

feathers are then placed in marked zip-lock plds#igs. If the

impeca a perda do material. Caso as amostras raste'gaamme is too dry to be removed by scraping, 7086l is

ressecadas demais para serem removidas por raspEgeoh
70% deve ser pulverizado sobre a area da amosta
amolecer o material, antes de coletar a amostralc@ol
previne a formacdo de mofo na amostra, além de
especialmente importante para o sucesso da extdacdcido
desoxirribonucleico (DNA). Quando somente sangue
tecidos estdo disponiveis, amostras de DNA podem
coletadas utilizando cartée®hatma® FTA (Whatman
International Ltd., Kent, U.K.).

A identificacdo morfolégica tradicional de fragmestie
penas tem maior probabilidade de sucesso se maligar
pessoal especializado que trabalhe junto a colet@eriseus,

p%{)rayed on the area to loosen the materials besarapling
or wiping. The alcohol helps prevent the growthhadld on
dbe sample and is especially important to the ss&oé DNA
extraction. In cases where only blood or tissysésent, DNA
c%lémples can be collected using WhatfhaTA cards
S(\(?Vhatman International Ltd., Kent, U.K.).

Traditional morphological identifications of fragmied
feathers are best done in a museum research ciolleathere
the remains of whole feathers or feather fragmesats be

onde os fragmentos podem ser limpos de forma adaqu& OPerly cleaned (Laybourne and Dove 1994) and éxedh

(Laybourne & Dove, 1994) para serem
microscopicamente, examinados para a obtencdo dstras
para andlise de DNA. Frequentemente, a identifcaudr
penas depende do exame de semiplumas e de par&phs
(penugens) (Figura 1).

Downy Barbule

Figura 1: Topografia de uma pena de contorno (tetrizes) modt
semiplumas e partes plumaceas (macias), bem camci@astica:
microscopicas tipicas (p.ex.: pigmento, nodulo) hi#rbulas
menores.

Figure 1: Topography of a contour feather showing the pennas
and plumulaceous (downy) parts of a feather and stypeal
microscopic characters (e.g., pigment, node) of t@wvny
barbules.

No acidente de Wiley Post, o bi6logo do USDA que-ve

entdanicroscopically or sampled for DNA analysis. Feathe

identification often relies on examination of bothe
pennaceous and plumulaceous (downy) feather b&ibsife

i

|

Figura 2: Bidlogos do USDA (Phil Robinson, a esquerda, e
Karen Duncan, a direita) coletando indicios no lldceacidente
da aeronave perto do Aeroporto de Wiley Post, Gkigh A
cauda da aeronave (ao fundo) continha restos de (BINA e
filamentos de plumagem) que foram importantissipam a
identificacdo da espécie neste caso. (Foto, cartdsi Phil
Robinson).

Figure 2: USDA wildlife biologists (Phil Robinson, left, and
Karen Duncan, right) collecting evidence at the sceai the
airplane crash near Wiley Post Airport, OklahomaheTtail
section (background) of the aircraft contained biedhains (DNA
and feather barbs) that were vital to the specieniification in
this case. (Photo courtesy Phil Robinson).

In the Wiley Post Airport case, the USDA wildlifelb
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ficou o local do acidente em 6 de marco (dois dipds o ogist who inspected the crash site on March 6 (&dster the
evento) reconheceu um padréo de “manchas de imfpa@to event) recognized a splatter pattern on the taitise of the
cauda da aeronave (Figura 2) e, imediatamenteroueti
amostras desta parte da aeronave utilizando sa@atmafi
FTA e seus coletores “tipo esponja”. As amostrasidis
foram retiradas, ainda no local do acidente, dapinferior Nitial field samples were obtained from the tomht
e superior do estabilizador horizontal direito)atto direito do horizontal stabilizer, bottom right horizontal staker, right
estabilizador vertical e do interior da carenagéeitd. side of the vertical stabilizer, and the interigght cowling.

Vinte e quatro laminas microscopicas foram premsad  Tyenty-four microscopic slides were made according

de ac.ordo com os métodos descritos por Dove (Z_Cmo)’methods described in Dove (2000), and nearly 100ADN
aproximadamente, 100 amostras de DNA foram obtittas _ )

: samples were submitted from the total field samples
total de amostras recolhidas em campo. Nas semanas _ o :
seguintes, partes da cabine, do para-brisas e ttr fiooam subsequent weeks, items from the cockpit, windshasid
encaminhadas ao Laboratério de Identificagdo deafeio various areas of the engine were fransferred to the
Smithsonian Institution, onde cada conjunto e gega foram Smithsonian’s Feather Identification Lab where epabkage
examinados em busca de vestigios de aves. A (m@stra ., part was examined for bird evidence. A finahphing

) o .
TO' coIeEada dos destrogos em _1 de julho de 20@8, event occurred on July 1, 2008, at the NTSB office
instalacdes do NTSB em Washington, DC, em busca d

e . : . .
vestigios de aves num pedaco do duto de entracaotior Washington, D.C., to search for bird material opiace of the
direito. right engine’s inlet duct.

aircraft (Figure 2) and immediately sampled the anesing
Whatmaf® FTA cards and associated sponge applicators.

Para a andlise do DNA, foram feitas duas perfusede For DNA analysis, we took 2 hole-punches from each
cada carta®Vhatmaft FTA, que foram processados de acordovhatmafi FTA card and processed them according to the
com as instrucdes de seu fabricante; foram prodassautras o, facturer’s instructions: we processed additiominute

amostras diminutas de tecido que estavam presemss . . .
" . tissue samples from the sponge applicators accgriirbNA
coletores “tipo esponja”, de acordo com os procedios de

extracdo de tecido DNA usando o kit de extracitedilos SSUE Extraction procedures using Qiagen DNeaBjood
Qiagen DNeasypara sangue e tecido (Qiagen Inc., Valenciand Tissue Kit (Qiagen Inc., Valencia, Calif.). Wempared
Calif.). N6s comparamos as sequéncias de DNA ctiengo the DNA sequences to the Barcode of Life Datab&ek[d)
de dados ddBarcode of Life Databas¢BoLD) conforme ;s described in Dove et al. (2008).

descrito por Dove et al. (2008).

3 RESULTADOS Results
3.1 IDENTIFICACAO DE PENAS Feather identification

Encontramos um pedago de uma pena pequena de cor We found a single portion of a small white feataed
branca e sete filamentos de pena (trés plumacepsaio 7 feather barbs (3 downy barbs and 4 pennaceousshar
semiplumas) associados as evidéncias do acidentildg associated with evidence in the Wiley Post Airgatident.
Post. O pedago de pena branca foi recuperado por Ui Wwhite, partial feather was retrieved by an NTSB
investigador do NTSB a partir de material organi¢gvestigator from material wrapped around a riveteait that
impregnado ao redor de um parafuso (rebite) deepaot Was part of the disintegrated material from the red right
material desintegrado do duto da entrada de ardormdireito  €ngine’s inlet duct. The USDA wildlife biologistsie field at
que sofreu a acéo de fogo. Os bidlogos do USDAa@@m no the time of the accident collected the minute fattarbs
local do acidente diminutos filamentos de pena fywam attached to the Whatman® FTA cards or included \thi#
grudados nos cartdes WhatfiaFTA e nos cotonetesSPONge applicators that were used to swab the aftcThe 3
utilizados para coletar material da aeronave. @sftiamentos d0Wny feather barbs associated with the spongeiegipls
plumaceos associados com 0s cotonetes continhateds contained microscopic characters sufficient for gibke
microscopicos suficientes para uma possivel ideatio. identification. These samples were collected frioerdircraft's
Estas amostras foram coletadas na parte supeiriterior do (P r19ht horizontal stabilizer, -bottom  right -hooatal
estabilizador horizontal direito e lado direito estabilizador S@P!1zer, and right side of the vertical stabdiz The
vertical. As caracteristicas microscopicas dasandsstras de 1Cr0SCOPIC characters of the 3 samples of downphwere
filamentos eram semelhantes entre si e incluiamhtos ngo 52" [0 €ach other and included unpigmented baznd
pigmentados com longas pontas e pequenas bartaulaarte short barbu.les with long prongs oh the distal pomtiof the
distal (Figura 3). Estes caracteres microscépig@ogipicos de barbules (Flgure 3) Thesnalcroscopp characters are tYp'Ca'
diversas espécies de aves que podem ocorrer erhddida of several plrds .that coulo_l occur. in Oklahoma dgrithe
durante 0 més deste acidente (abril), incluindseguintes month of this accident (April) and includes theaawOrders:

ordens de aves: Gaviiformes (mobelhas), Podiciped#s Gavuformes (loons),  Podicipediformes  (grebes),  and
Pelecaniformes
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(mergulhdes), e Pelecaniformes (pelicanos, cornspréie.). (pelicans, cormorants, etc.). From these Ordersbifls,

Os suspeitos de terem colidido com a aeronave iamlu possible suspects included common loons (Gavia ijnme

mobelhas-grandesGavia imme), mergulhdes-de-pescogo- _ _
castanho Fodiceps auritus mergulh(“)es-de-pescogo-pretohorneOI grebes  (Podiceps  auritus), eared grebes  (P.

(Podiceps nigricolli, mergulhdes-cacadoresPddilymbus Nigricollis),  pied-billed —grebes  (Podilymbus  podiss,
podiceps, mergulhfes-ocidentais Aéchmophorus western grebes (Aechmophorus occidentalis), doctested
occ.|dental|$, corvps-marmhos-de-orelhasPr(aIacrocorax cormorants (Phalacrocorax auritus), and Americaniteh
auritug e  pelicanos-brancos-americanos Pelgcanus
erythrorhynchok

_ Devido ao fato de que os vestigios 0!8 pluma.gem eram  Because the feather evidence was minute, and the
muito pequenos, e 0s caracteres microscopicos eram _ . : .

. L . P . microscopic characters were similar to multiple sigs, we

semelhantes em muitas espécies, nos dependianaosldze
anélise do DNA para identificacdo em colisbes cemmaves DNA results usually can be obtained for bird-strike
sdo normalmente obtidos em cerca de seis dias (Boaé,
2008), mas neste caso prioritario obtivemos osltestas em

pelicans (Pelecanus erythrorhynchos).

identifications in about 6 days (Dove et al. 2008) in this

priority case we obtained results in 4 days.

quatro dias.

- . /;/
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Figura 3: Fotomicrografia de uma amostra de pena (plumacemjgura 4: Fotomicrografia dos filamentos de penas do petican
coletada da cauda do Cessna Citation acidentadonpso®io p.oncoamericano (Pelecanus  erythrorhynchos) mostrand

Aeroporto de Wiley Post, Oklahoma. As  caractemsic semelhanca microscépica com a amostra desconH&ailaa 3) dc
microscopicas diagnosticadas nesta amostra deefiiaos de penas & P

incluem barbulas curtas com longas pontas distais. acidente de Wiley Post.
Figure 3: Photomicrograph of a downy feather sample coliécteFigure 4: Photomicrograph of downy barbs of American white
from the tail section of the Cessna Citation thatstied near Wiley pelican (
Post Airport, Oklahoma. The diagnostic microscogh@racters of
the downy barbs in this sample include short barbwéth long,
distal prongs. accident.
Em 11 de marc¢o de 2008, obtivemos > 620 por¢cdesisks de On March 11, 2008, we obtained >620 base-pair ol of
bases do gene citocromo oxidase 1 (CO1l) do DNAitochondrial DNA cytochrome oxidase 1 (CO1) froof the
mitocondrial de trés das amostras iniciais de oad@ injtial Whatman® FTA card or tissue samples. Atktnof the
Whatmaf® FTA e de amostras de tecidos. Todas as tr%@quences matched the BoLD database at >99% fibtaey
sequéncias combinaram com o banco de dados BoLD gghuences for American white pelican. Samples nggsti

>99% das sequéncias de biblioteca para o pelicear:b- . , , .
) ) ) positive for American white pelican were taken frome
americano. As amostras de pelicano-branco-ameriftaam , . . . .
aircraft's top right horizontal stabilizer, the kot right

coletadas das partes superior e inferior direitesstiabilizador i = ) ) ] N
horizontal e do lado direito do estabilizador \eti N3o horizontal stabilizer, and the right side of vedictabilizer.
encontramos vestigios de penas ou DNA no interiar yVe did not find feather or DNA evidence from thierior
carenagem do motor. engine cowling.

(@) pedago de pena branca e os filamentos de Sena'pmm The white, partial feather and the pennaceous fath
coletados apds o evento no Aeroporto de Wiley Rést barbs from the Wiley Post Airport event were nafulsfor
serviram para a identificagdo microscépica de es@e. Mas, microscopic identification. The white, partial fhet
o pedago de pena confirmou que se tratava de awefirmed that the unknown bird had white feathevkich
desconhecida de cor branca, o que corrobora catarde s pported 1 eyewitness account of the incidentgRA0S).
uma testemunha ocular do acidente (Fros, 2008).

Pelecanus erythrorhynchos) showing the osopic

similarity to the unknown sample (Figure 3) frone tWiley Post
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Depois que as amostras de DNA forneceram uma After the DNA samples provided a confident species
associagéo confiavel com uma espécie, nos reexamo®as maich, we reexamined the microscopic structuresthef
estruturas microscopicas das barbulas de penasaigdente 5,y harbules found in the Wiley Post Airport decit case
e confirmamos que as caracteristicas existenteamastras and confirmed that the feather characters were itast with

de penas eram consistentes com o pelicano-branedeamo _ . . . -
'p P . . . those of American white pelican (Figure 4). We glated the
(Figura 4). A mobelha-grande e as varias espécies d

mergulhdes foram descartadas como provaveis emesivio  ““"'M°" Io.on and various species of_grebe.s becauose t
acidente, pois estas espécies tém penas com pigsnefieCies typically have stippled pigment in theritdgdes of the
pontilhados nos internddulos das barbulas. Nosatiesnos os  downy barbules. We eliminated double-crested coamisr
corvos-marinhos-de-orelhas porque as pontas dideasuas because the distal downy prongs are typically sosnd
penas sdo, tipicamente, mais curtas e em menorroloeue  fewer in number than those of the Cessna sampé species
ac~1uelas ex'lstentes na amostraddssnaEsta espécie também .o qoes not have white feathers in the plumagbadttime
Nnao possui eenas brant':as em sua plumagem nesia «kp)ocof the year, which was inconsistent with the whgartial
ano, 0 que ndo era consistente com o pedac¢o déopmeEa de .
pennaceous feather in our sample.

nossa amostra. _ _ _ _ _
N&o encontramos qualquer material de plumagem ou We did not find any feather material or bird DNAany
of the samples from the cockpit materials, leftieagor

DNA de ave em nenhuma das amostras de materiaghdae,

do motor esquerdo, ou do para-brisas. Nés recolbdinas
sintéticas, cabelo humano e fibras variadas deragudas
amostras. Nao foi possivel determinar se >1 indivi@ve) se

windshield. We recovered additional synthetic fihdruman
hair, and miscellaneous fibers from some of thepdesn We
were unable to determine if >1 bird was involvedtlrs

envolveu no acidente, nem se o pedago de pena abr""z[:igcident or if the white partial feather from thight engine

recolhido do material do motor direito era do mesmadviduo
(ave) atingido pela cauda da aeronave. Todas astamale
penas, laminas microscopicas e outros itens déewia foram
devolvidos ao investigador do NTSB em junho de 2008

4  DISCUSSAO

Embora o processo de identificacdo seja semellemte

material was the same bird that struck the tailtisec All of
the feather samples, microscope slides, and otteens of
evidence were returned to the NTSB investigatduire 2008.
Discussion

Although the identification process is similar ith kzird-

todos os eventos de colisdo com ave, o nimero dsteas Strike  mishaps, the number of samples analyzed,
analisadas, a abrangéncia dos exames, o tempadidpe a comprehensive examination, time involved, and agency
comunicacgdo interagéncias foram muito mais intensoscommunication was much more intensive and detéolethis

detalhados nesta investigacdo, ja que >100 amofsiras
analisadas. O conhecimento apropriado e o recanketd de
varias fibras microscépicas (isto €, sintéticaantas, cabelo,
etc.) foram vitais para o rapido processamento déemal
neste caso. Das centenas de laminas microscogicasabtras
de DNA que foram examinadas neste acidente, erscoos
apenas sete fragmentos de penas e trés amostriadlAe
viaveis de uma das maiores aves da América do Nompeso
médio de um pelicano-branco-americano € de 7,5kde(&
2000). Esta ave é comumente encontrada @ktahoma
durante a primavera (Newell, 2006). Em 14 de mde2008,
0 bidlogo da USDA que auxilioin loco na investigacdo
observou 17 pelicanos-brancos no Lago Overholsererzos
de 2km do local do acidente. O pelicano-branco-&aeo é
reconhecido como uma das 36 espécies na Améritdode
com massa corporal acima dos requisitos de caqHic,
estabelecidos pela FAA, para a estrutura, o pasae os
motores de aeronaves (Dolbeer & Eschenfelder, 2003)
banco de dados de colisdes Bivd/Wildlife Aircraft Strike

investigation because >100 samples were analyzethifm
case. Proper knowledge and recognition of various
microscopic fibers (i.e., synthetic, plant, haitc.¢ were vital

to the rapid processing of the material in thiseakrom the
hundreds of microscope slides and DNA samples et
examined from this accident, we found only 7 feathe
fragments and 3 viable DNA samples from one ofdigest
birds in North America. The average weight of theefican
white pelican is 7.5 kg (Sibley 2000). The Amerigdrte
pelican is common during the spring in Oklahomaw(isik
2006). On March 14, 2008, the USDA staff biologi$to
assisted with the on-site investigation noted litenpelicans

at Lake Overholser, <2 km from the crash site. Aheerican
white pelican has been recognized as one of trep86ies in
North America with a body mass that exceeds themuamx
bird mass standards established by the FAA thatt rbas
tested for airframes, windshields, and engines lfBet and
Eschenfelder 2003). The U.S. Air Force Bird—Aniiatraft
Strike Hazard (BASH) wildlife-strike database ir#s 20

Hazard (BASH) tem registros de 20 colisGes com pelicanosrishaps involving American white pelicans since 5198

brancos-americanos, desde 1985, totalizando > A6@es de

totaling >$257 million in damages (E. LeBoeuf, USBASH

dolares em danos (E. LeBoeuf, Chefe do USAF-BASHief, personal communication).

comunicacdo pessoal). Desde 2004, o banco de d#slos

colisbes com fauna da FAA tem registros de cinds@es
com pelicanos-brancos-americanos, sendo que deis aleor-

The FAA Wildlife Strike database includes 5 America
white pelican strikes since 2004 with two of thoseurring
in April 2008 in Colorado and Minnesota (S. WrighAA
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reram em abril de 2008 no Colorado e em MinnesSta
Wright, Gerente do banco de dados de colisdes aomafda
FAA, comunicacdo pessoal). Além disso, esta espésié
passando por um aumento populacional de 4,3% (texha
anual) na América do Norte (Sauer et al., 2008)ds@revisto
que represente maior risco para a aviagdo gergbndasmas
décadas, com o crescente interesse por jatos rauts
(Dolbeer et al., 2008).

A comunicacdo das colisbes com aves (fauna)
identificacao das espécies colididas sado obrigatdra USAF,
enquanto a FAA recomenda tal acdo com base
voluntariedade (Cleary & Dolbeer, 2005). Anualmenta
USAF, mais de 50% das aves atingidas séo idertdxgE.
LeBoeuf, Chefe do USAF-BASH, comunicagéo pesseal),
passo que na aviagdo civil, a taxa estimada dédifidagéo de
espécies é de apenas 24% (Dolbeer & Wright, 2008).
programas de gerenciamento de risco de fauna (P@&B)
reduzir tal problema dependem da identificacdo ipaedas
espécies como primeiro passo na prevencao. ACHETRI 0S
métodos aqui descritos demonstram a capacidade dificar
espécies de aves a partir de vestigios diminutesdcs
esperado que isto venha a encorajar a comunidadiesatica
a participar dos programas de redugdo de riscoadmaf
(BASH) que, em (ltima analise, irdo melhorar a segga pela
definicdo exata das espécies de aves que represeata as
aeronaves.

A analise detalhada do acidente no Aeroporto deywil

Post e o cuidado tomado para coletar evidéncidsaa do
acidente foram vitais para o sucesso na identéicag espécie
de ave envolvida neste evento. As equipes de igegsio de
acidentes precisam desenvolver protocolos paraljacpie,
existindo a possibilidade de que uma ave tenharibaido
para um acidente ou uma ocorréncia com danosstusreesta
ave sejam procurados, identificados e recolhido$dogos
familiarizados com o trabalho de coleta de evidgnaie
colisbes com aves (fauna).

Os avancos tecnologicos nas técnicas de DNA para

identificacao de espécies atingidas por aerondvese( et al.,
2008) e a experiéncia acumulada ao longo de amadizgaredo
exames microscopicos em fragmentos de penas pemmiti
100% de confiabilidade na identificacdo da aveenea$o. NOs
obtivemos seis amostras de plumagem e as trés rasakt
DNA a partir das evidéncias iniciais coletadas aada da
aeronave, reforgcando a importancia de reconhecedésos
(sinais) de material organico oriundo de colisG@s aves no
local do acidente/incidente e de coletar tais edds
imediatamente apds o evento. A coleta apropriaiia é&mn
campo e a experiéncia do bidlogo da USDA permiticaos
investigadores do NTSB e ao pessoal do Laboratdeio
Identificacdo de Penas do Smithsonian Institutiacesso na
identificacao da ave envolvida neste acidente.
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Further, this species is experiencing populatiocréases of
4.3% (mean annual rate) in North America (Sauexle2008)
and is predicted to present wildlife hazards togyahaviation
at smaller airports in the coming decades, as titerest in
very light jets increases (Dolbeer et al. 2008).

The U.S. Air Force requires bird-strike report-iagd
sgecies identification, and the FAA recommends nit 20
Kgluntary basis (Cleary and Dolbeer 2005). Currgntihe
USAF obtains bird identifications in >50% of thetabbird
strikes annually (E. LeBoeuf, U.S. Air Force BASkief;
personal communication), whereas civil aviationireates
only a 24% bird identification rate (Dolbeer and gt
2008). Management programs to reduce wildlife rig&s
aircraft depend on accurate species identificatianthe first
step in prevention. The techniques and methodsridedc
here demonstrate the ability to identify bird sgscifrom
minute evidence and will hopefully encourage aworati
personnel to participate in BASH programs that will
ultimately improve safety by defining our knowleddehe
exact species of birds that are hazardous to aftcra

The detailed analysis in the Wiley Post Airport mais
case and the care taken to collect evidence infitid and
after the accident were vital to the successfuhiifieation of
the bird species in this accident. Aviation acciden
investigation teams need to develop protocols suenthat
when a bird is suspected in a crash or damagindnapsbird
remains are searched for and properly collectedimjogists
familiar with bird-strike evidence recovery.

DNA bird-strike

a ... .
identification (Dove et al. 2008) and the yearsgrperience

Advances in technology for
in microscopic examination of feather fragmentowkd a
100% confidence level of success in bird identiiicafor this
case. We obtained six of the feather samples drttirak of
the DNA samples from the initial evidence colledtech the
tail of the aircraft, underscoring the importancef o
recognizing the signs of a bird strike in the fiedldd of
collecting the evidence immediately after the mistroper
field collecting and the experience of the USDAldyst
allowed NTSB investigators and Smithsonian Ingbits
Feather Lab personnel to be instrumental in theceasful

bird identification in this case.
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