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SUMMARY
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1, BIRD BESEARCH

'Physiologlcal Response ot Aidsto Approachtng Atrctaft'Ret: DOVFA_!,/CT-9 i/14
Dated Oclober 1991. The 91 page American Ouarto-sized Report is svaitabte from Technicar
Informalion Setuice, Springtietd, Vjrginia, 22j61, USA.

SUIVMARY

The laboratory study exposed birds lo video scenes of aircrafl durino the take_off roll.
Eq.rioment to monilor the heart ,ate of the bird Inctuded a harness fi-t1€d with sn
Eleclrocardiogram (ECG) lransm ifl€r. The tesl bkds were Laug hing guls (Larus atticjla) and
Fefal pigeons /Columba tivia domeslica) caplued on or adjacent to Corpus Chrjsti and San
Arlonro Inlernanonal Air ports Pigeons acctimated to airport sights anct sounds wer€
compared wilh pigeons not acclimaled to airports, The vjdeo scenes ol approaching ajrcrafl
caused irearl raie increase in the unacclimated pjgeons sevefal seconds sooner tha; the
acclimaled birds, and the unacclimated pigeons were more aesponsive to the sound, as well
as lhe sighl, of approaching aircratt Gu s and pigeons acc'imated to akports used sighlti.sr,
then sight and-sound, and sound tast as an indicalion ot approaching aircrafl du ng tie

The test birds equipped with ECG transmi ers were posilioned beside the actlve runwav of
Sa- Anton,o Internat,onatAirpor in indvidua cages.

The birds heart rate dala were collected and slored on equipment in a mobile laboraloru
placed al the safely tines of a taxiway that crossed the aciive rlnwav at th€ 4.OOO ft ma;k.
This distance from lhe slari oi the take off ro 

 

gave the bird a view oi ajrcratt during the

Arrcraft lesled included the 737 "ZOA,737 .3AA,727-1AO, 727 2OO, DC,g, MD-SO and 767_100.
The 24 tesl birds were exposed lo over 1OO aircrail departures during t;e test peiod trom
January through [,4ay 1990. The arcrafl rolation was identified on lhe recorded data when
the nose whee lefi the gro!nd during the lake-otf ro .

Slalistical anaiysis of the recorded data was conducted and results from the analvses oi
var an(es were leslpd al lhe 5 pe cenr t .vetof s,gnit icancF. Birds exposed to rn" zoz " io"-
body aircraft experienced stalislica ly higher maxjmum heart rates on the average than Ihe
other iour (standard body) aircrafl. Gu|s had a signiticanty higher average maiimum head
rate lhan pigeons when tested at the aircrafl rotation poinl resoonse intervai. The interual
showed a higher percent change after lake-o{t rhan betore lake-oit. Gu s did not indicate by
ma( mum hearl rate response as much change as th6 Ferat pjgeons during ihe maxirnum
sound response iniervalwhen ihe data was normallsed bv conirot lests.

Analysis of rhe closure rale of the a rcratt to the iesl bird tocarion indicaled lhe bird resoons€
did nol chanqe crgni l icant,y unt i | lhe ai  craf iapproachwaswilhi .  I ,OO0teetoftnebrrd. tne
aircrafl velocily rale increase over this distance ctoses on the bird between jSO 10 2OO ft per
second. The bird woutd have about 5 seconds to cl6ar betore tmpacl wilh the akcraft. Eadv
warning devices to ale4 lhe bird io approaching ajrcrafl would need to be deploved Dnor to
lO seconds to alrow the bird time to oepal the runway €rea.
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tm Technical

O. 'The Diagnostic and Phylogenetic Slgntftcence ol Feether Structutes,author Tim G
Brom. The 279 page Amertcan Quarto sized book is tn Eng sh and describes th6 differences
and simiJarilies oflhe microscopic characleristics of bird feathers for lclentificelion ourDoses.
The characte.istics of the downy barbs of 350 mainty palearctic birds are doscribed and an
dentilication key is presented. Th€ Book ts avaitabte irom Inslittrut Voor Taxonomlsche
Zoologie, University olAmsterdam, Mau tskade61, postbus 4766, 1009 AT Amslerdam.
Nelhet lands.
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2.EI R D C O N T RO L M EAS U R E S

LSrArrsflcs

'Les Olseaux cles Aerochomes Francats, prcvantion du pe t avaiare' (Ihe bids ol
F'enLh Aerodromes. prevenlion of Bisk) by Jean-Luc Brrot, Alatn Eudol and Marc Laty
o-blished in French by S€ruice Technique de La Navigation Aerienne, S.l Nly'2N,q Z16 nu"
Lecourbe, 75732 Paris CEDEX i5, France.

The 64 page A5 sized booktet describes each bkd species wjlh exce,tent colour i ustrationsll mcludes the nrigration, b€havlour on aerodromes, dislribu on across Europe al €ach timeor year and mosl eflective control melhod.

'::t^d-c:!:::t 
?n ae:?dtollesl cAP384 Pubrished bv uK crvir Av'ar,on aurhor y, 37 cranonHoao, uherrenham, ctos, Engiand. cL5O 2BN.

Tle66page 45 sized booklel published Juty 1990 covers bird jdenlification and behaviour,
:::r,I:',Tanagem enl. detection and dispersat methods anct equipment tt contains cotourrusrrauors and is intended to provide guidance to aerodrome operators on the m€asur€sw|rcn can be takon to produce effec ve bkd control at an aoroclrom€,

'Bhd.Strikes to Canadian A,?crrf,1984,88 Summary Report, Fef TptOE74E. The2TDaoeAnelLan Ouarlo.sized dara summary puotished du,"l rSso ii """ir.Or" rr.ln ;#;; 
*-

recnn ca' Servrces, Environmenlat Feview services Airports croup, Transport cana'da,otlawa, Onta.io K1A 0N8, Canada.

'Elude Slatlstique des Collsions Olseaux _ aercnels suyenues en France clurant Lesannees 19ga and 19A9,Ret 0o7/STNA2S, by Monsieur J L Brtot and Monsi"rin grO"i-
Published September 1990.

Th€ 47 page A4 sized paper in French summarises and anatyses the dala for the two yearperiod. There had b€en a 20% increase in number u ura st/ites compaieJ*lir, tt ";;.ril*Iwo year oeriod. r ie str ihe .ate was s,ni tar.  There we,e 66 cases of dimage. A Summary ;nE1glhh rs in.,uded. Tho address 's g ven r1 par3graph 2a.
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..'Analvsls ol Etr<l stikes Repoiled by EtttoPeen Ahltnes l gst'l g85" CAA Papet^92004
- 

#, in.l.. e".rili. r'o' ciuir euiuiion auihorirv, 37 Graiton Road' ch:ltelh.amlcl9s

iiror""o-,'clso zeN Tho ptice ts e3 5s inctuslve ol post and pachlng or c4 45 rot ov€rceas

ir''r"i"J" t!'r"it-" p"p"i w:s included in lhe procee;ings or BScE 20' Helsinki Mav r9s0 as

WP 28. The 31 Page A4 sized papet summaiises and inalyses almosl 7'5OO slrikes ftom 14
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4. ENGINE STUDIE}

'Stuclv of the Engtne Birct Ingastlon Expe ence ol tha Boelng 737 Alrcnft (Octobel

iiiilsi"iiiiiirgdgv. Rer-Dor/FA,a/cr so/28 dared october leel rhe 17s pagg
ar?l".iii"t"":r"o'publicalion is available trom Nalional Tech nical Inlormallon Serurc0

Springfield, Virginia 22161, USA.

SUMMARY

An investigation was initialed by the Federal Aviation Administralion Technical CenteI in

Seotembe; 1986 to delermrne tl'e number' weight and species ol bids whrch are ingesGd

inlo medium and large irlel atea lutbolan engi4es during world-wlde setvice opetaton anorc

oelermrne what dam;ge. rl any tesulls This teport summarises lhe lhree yeats or Bo"rng .
737 (8737) data that were collected to supporl this etfort The fi6t year of dala is pubLished

unaJirep&r numoer oolFAlVcT-89/16 (1). The first and second years of data aro

summarised togelher and PUblished under report number DOT/FA'ay'cT-89/29 (2)'

A lolal oi 8.91 mil||on aircrafl operalions were flown by 8737 commerclal?ircratt during lho

lhree vear oeriod o{ which Pratl and Whilnev JT8D medium Inlel atea lurbotan engrnss

.""or'nreoior zt 8y" and 2a.2y" werc wilLh C F I\,4 Inlernational CF l/56 large inlet area

lurboian engines.

Du,ing lhe lhree years ol data colleclon b tos were inoested bv one or both engines dur'ng

1,076; i  craf l  op; 'at ion wh,ch y 'elds a otobabir i ly of  ai ; raf t  ingesl ion of l  2 l^:10: 9i :  
"

more birds were Inqesteo nto bolh eng nos ol lhe aircraft duting 31 ol lhe 1 076 arrcran

inoesl ion events. ihus, a lotal  ot  1.107 eng'ns ingesl ion €venis weie r€poned o!f lng I-€

oala cottecuon period. Iherswere l7 82 mi l l ion €ngine operal ions d'rr ing lhl" .ryt l9:-Yl: :

vie,ds a probablllv ol €ngine ingeslion or 6 21 x 1O t A conclusion of these dala rs lnal otro

ingeslion evenls are rare, bul Probable ovents

when lhe soeoes ol the ilqested biro was teliably tdentified the mosl commonly Ingesled

bi'ds were irom lhe order c-harao rform€s (sho'ebi'ds) pt;marily gu'ls' lapwings and p ov€rs

I h e m a i o r i t v o f i n o e s t e d b i r d s i l 5 5 o f l 6 T ) w e i g h e o l l 3 r g o r l e s s  r f l e  b i d  w e r g n l . .

Olstrrouion of i_qisreo bi 'ds r  lhpUnrledSlalesl2S4gm)wasemalle ' thanlhedsl lDurLol
or b(o. (397 qmj in io,eign counl ' res Tou ords larger than 1 86 kg were ingosleo aDroaoi

whe,eas. onryone oird lalge rhan I 86 fg was inqe;ted in lie Unrteo Stale" -Il-",!11^.,^"
Ingesl'on'ate withi,l lne unitpd slal"s was srgnificantly lowef than lhe foreign Dnd Ingsslor

The marotilv of aircraft Inqeslion events (972 of 1'076) Involved a srngle bird and a singlo

enoine on the akcrafl. rlie remaining 104 alrcraft ingeslion evenls involved mulllple Dlr03

an;/or multipl€ engines.

Eao'ne damaqe occurred in 45% ol a ' l  engi 'e i_gest ion evenls and lhete were 175 €ngin€

ino;slions lhal resulled In ecgine damage class:''ed as moderalely severe ot wolse
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Tle majority {578 of 718) of aircraft ingeslion events, for which the phase ol flight was
known, occurred wilhin lhe alrporl environmenl during take-off and tanding. Tho probabitity
olengine damage is greater when the bird ingestion occurs during lhe take-of and ctimb
phases oftlighl than when il occurs during approach and tanding. Aircrafl airspeed at ol
above 140 kts also increases lhe probabiljty of engine damage.

llwas delermined thal 3.8% of all engin€ bird ingestion events resulted in an engino failure.
Fve engine failures were caused by birds lhat wejghed tess than or equalto 450 gm. Engine
lailures are also more lik€ly to occur when multiple bkds are ingested into an €ngine.

Thelollowing summary shows the most perlinent slaljslics oxlracted from the ihree y€as ol
dela lor lhe 8737 akcraft:

Probability of Ingestion Per Akcrafl Operation

United States
Foreign

Engines Experiencing Moderate/Severe Oamage
l',lultiple 8kd, Engine tngestion Events
Dual Engine Akcrafl lngestton Events
Dual Engrne, i,lulrrpte Eird Aircrait Inoestion Evenls
Sngte Fngine, Mul l tpte Bird Akcraft  t -ngest ion Evenls
Aircrafl ingestion Evenls By Phase of-Ftight

Take-off and Ctimb Phase of-Ftight
Approach and Landing

'Sltdy o{ Bhd Ingestions into Sma 

 

tntet Arca Ahcftft Tutulne Engtnes (May tga| b
AptI 1989), Ret DOl lFANCT,go/13 dared December 1990. The 78;age ;porr is
evaiable from address in paragraph 4a.

SUMMARY

.r|vestqal 04 was in tialeo by lhe Federar Aviatron Administ,ation (FAAI Technicat Centerr vav '987 'o detern re thi  rLnbers deigfr .  and spFcies ot biros which are ingested into
srd r ' r 'e '  a ea tJrbo'an and rLrbuprop e1; nec during wortd wde se,v.ce operat; ;n and lo
oele|n,no ^rat danaga. i '  any. .sLhs sTal,  Intel  area angtnes ar.  def red as those
flgrnes having an in el afea !p to approximalely 1,400 square inches. This report presenls
anmalysrs ofthe two years ofdala I he purpose of the anatysis rs lo asstst the f-dA insulalrg cer l ' (al ion resl  e. l . -"  F,ne-ts lor cuih er l .nes In partrc" 'ar th,s report  presentsrto^aron concernirg i  g"sr on elenls r< r !  {ed 'o rrrne ol  oay, phase of t t ight,  monlh,
ocalon and btrd species and weioht

TlroLgloutthe ^o ro du ing rhat l ime lher€ we,e approxi .patety t6 mi ;on operat ions bv lhel . E n € s _ c l u d e d i n t h e d a t a I A L F 5 o 2 , r F E T 3 l . T p F 3 3 r a n d i i l 5 0 ) . T h i s i i g u r e i n c t u ; e s 2 4
rc hs ol ope'arions tor lhe tkst 3 €r gines ard i 2 mon -s of ope.alion for th; rourlh. A tolalodu engira,ngest ior evcnts we,e reporred dur.ng this period. The p,obaojt i lv of  an e-oi  engesrcr evenl occLr. i .g iq -  3 y lOrper operar ion. Ttus. lheingesl ionofabi;disa,a,;
M nol impossibte occurrence

fflLr.- Ih€ Jniled Slates. the n ost 4equentjy i.gested bid weight is ,13 gm, w,r:te olrtsideto Ln Ieo Stales. t  e nosl . rpc rert ty lng"sieOi i  O werghl is 2p3 gm.

'1.21 x 10{
0.59 x l0{
1.94 x 10r

1 7 5
89

l 1
73

63.8%
33.4:%
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il,.:il",i"'iiJ,l}lilli"iifi":ffiJli,'#i::,::"xT,llY jl$i'1?1['iii3l'?illi']il;['f']*'

i Hfi ,',i:lH:i*1JT ;13:ii:Ji:::liffi'",'i'?: .;Tiil 11i1"j:tii",ydiil!r

flH[ffi 'ffri{{:":';ff '::r':'l*:l+*rrsns'rft :ti*: ffi '
ditferenc€ could not be delermined

ff il,nilT,i*li,: ;eTi"1',li'": :m:ff. $",i:l;,:""xffii'i:::'i'lfif Hii'"",':'ffit*iiil""tr"i""';''""rltt;'n::i;T^{13.'"?;il1}'iil3,l'.'i?J::i""i::fi""J
during taxior at cruise altilude

H'i*"*#ff qFj'l*"jf::;#:n::l'l"1irl; ::i:#T''rL'i"" :ffi:J"
g*,*"li5iifr t*i";:rs,rilr,1iuii#ik+:F;$:i,tl*dl*",
r""?:i:ff :,:i,i"?$:x :i:i:ff": ix",'T;'j'lqd"'Tlllxll,..};liilJ"'f*'fthy -

tff :l;f :l*{#Hi'#s",,,;,,;"{nii:*rrr*:r"ir*ff ddkTrii:t"
rnul t ip le birds are ingested inlo an €ngrne

1 . 3  x  1 0 5
1 . 0 4  x  1 0 5

1.922 x 10 5

Dovo
Lapwing

AN ANNOIATED

Probabi l i ly ot  Ingesi ion per Engine Operat ion
Wond wlde (all engrne types)
uni led Slates (JT1sD engine excLuded)
Foreign (JT 15D engine excluded)

Most Commonly lngested Bird
Uniled Stales

Engines Experiencing Moderate/Severe Damage
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5. GENERAL
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