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Abstract

She birds have more charxces to see e plane end to avoid
co1]ision than e piLot.the birds are training to extrapolete
the direction and speed of a plane fught whlch exceeds nore
tha,n two times the speed of blrds.lhis enplaina why: l. lLigrs-
ting and 1oca1 young birds fa11 yictlms of planes z.Distruction
of birds on an &erodtome d.oesntt d.ecrease the blrd danger for
plenes 3.fhe nunber of blrd strlkes i l lcre&ses rele.tively in the
ntght,in clouds a.nd. when blrds fught directiolt is chat]ged
4.4 pl&ne from &D. lndiff,ereent stlmulus is beconing a repellent
&!d some tine an e.ttrsctant 5.lhe neans to increase the di.stan-
ce of, a plan€ discovery ( land ing alrd fleshing l ightsrlazer)donrt
always frlghten birds arvey of a plane bec&use a,/Birds donrt
know +ho.t a plane represents a danger b/Birds slt on lurlwa.y or
fly back to e plane c,/The landlng l ights in the night rendex
catchi,ng action on birds d,/tsird.s attention is distracted when
seerching fox food. e,/Young birds attack unproportlonally large
prey f/The flocks oI starl ings and snlpes react by mistake on
pla,ne as e bird of prey. laking lnto consideratlon all circum-
stances fsvouring conflict situation it is possible to outl ine
coacxete meansrpl&ce and tine of their applicstion 1n order
they utl l rrot be repeated ln future.
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Tbe stualy ol blrdg bebavlour 1u the slght of a plene attracts
nenlr researchers especlaLly ln the connectlon wlth the intentlon
to create an aTrangement or means to frighter blrde away from B
plene or plaDers wa.y.

For the majority of birds flutng in the alr or hablting on the
ground tbe plane flying fa! ln the sky is e! indLfferent stimu-
lus. But on the alrdloms and on the pLlnts routes {here the weys
of plenea and blxds are crossl"!€-both are sufferlng.

It fo11of,s fron the an'alysia ol the bird. stxlkes th&t pilots
haye notlced blrds ln the last moroent before a etxlke 1n 9,7 -
.1a,3% ot all bird strlkes. Cona equently, e pilot has no possibil l-
ty to tuxn e pls.ne away of blrds ln order to avoid a couLsion
(JacobyrBek lova ,1981 ) .The b j ' rd  1s  f l rs t  to  r io t i ce  the  aDproache-
nent of the trenendous plane yvith To arj.ng englnes and it-has mo-
re ch&aces to turn alray from a plane and to avold coLliElon.A
blld wll1 do th&t if l t learns that a DLane reDt esents a danser
for it. Such study occurs indivldually; under the trial and e;xor
linerwhen a blrd Ls tht owII away of a plane by an eit ty&ve or in
group-yrhen a birds sees a plane to drop another birds i l] '  the
flock. The sane txeining tekes place when uneki]1ed. bird follots
or lnltates the skil led bird which fl ies avray in the time fron
the planes way.

What a blrd 1s lesrnins to ?
Under natureL conditions ihe birds &re avoiding coll ision wi.th .
some fixed obJects by extrapolating 1ts fl j_ght speed and direc-
tion reletlyely to thls object. But if e bird deals wlth ano-
ther bLrd of the ssme species flying in opposite directio!,then
in thls ce.se the necessity appears to e'rtrapolete the double
speed er ld  d ixec t ion  o f  b l rd re  rapproac l ln  en t  s  (  Jecoby , I961 ) ,The
sharp peack of the auraber of bird strlkes takes place just when
the  speed o f  p laners  f l igh t  e f lounts  to  140-150 k /h  as  soon as
the speed of a plane and a bixd rapproachements exceeds the dou-
b1e 6peed. of a biTdrs fl ight.At alrf leld ihe blrds leern fa.st to
extrapolate the unusual great apeed end dlrectlon of a planers
landln€ or takj.ng-off,As s result the adult loce1-nestlng birds
les,I ' �r l to recogti.ze d&ngerous places a]1d. they don't tele tood aJxd
even donrt cross mnway during planers fl igbt.fhe oases sre ob-
Eerved lrhen the b1rds of prey use pl.s:rlers whi.rlwinds to get no-
uses or. grasshoppers whlch are frighten out nearby nrlrway(Jaco-
by,1977). lhe birds leern to recogaize the planeti kinds-belng
explolted at giyen airf ield.Whea the new,more powerful ki4d ol
a plane ls put into opera.tlol] '  - the bird etrlkes are being notl-
ced at f iTst yrhlch cease as a xesult of eaother birds traln1ns.

Such an approach expLalns yrhy :
1 .  The b i rds- ih lch  aee- fo r  the  i t rs t  t ime e  D la lxe  a t  c lose  d1s-
tance fa1I more olten as e, victi-ms of e blrd- strlke: that is lo-
ca1 young blrds on airf leld and mlgrating birds. BecauEe untrai-
ned blrds can Dot extrapofste the unusue] high speed of a pla-
nerE f l lgh t  (  Jacoby ,  1PB1) .
2.the possibil i ty of bird strikes is increeslog y{hetx e pLane ap-
p€ars unexpectedly from a cloudtaesE, i!. the darkrless, and undex
the change of tts f l ight directlon dur-tng the turl y{her. i,aking-
o f f  o r  land lng(Jacoby ,198 l  ) ,
3.The destrr,rctlon of blrds on all airf ield doesnrt prevent blrd
s t r l kes .  Becauae i t  i s  lmpo€s lb le  to  des tmct  a l l  6 i rds  mlgra-
tlD.g.acroes E.o airf leld and becsuse the kil"led birds are qiictly
substrituted by populetion neerby.airf j.eld which ere more d-enge--
rous  fo r  p lanes  than l_oce1 b iTds(Jacoby ,19T9) .
4.4 plane is beconlng for loca1 eirf ield birds from a! l ldiffe-
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rent stirnulus to repellent fxgm nlalvay.This occurs es a result
of o bjrd tTainlng - lnLlivlCual or 1n group.
5.Il ieans lncxeesing the dl-ste.nce of a plane d1scoverilrg by the
birds dontt always give the clesixed. effect of frightenitrg blrds
away from flying pla[e. If e bird. doesnrt know that a plane Is
dangerous 1t turns aside of it in the lest moment.

We will stay more in deteil on the last concluslon. fhe 11ght
of ltmding l ights of the landing or teking-off plane in the day
can haxdly increase essentlelly the frightenitg sction of a p1a-
ne on birds and on the distance of a plane discovery by a bird.
the more that a plane is becoming e repellent as a result of
bird traitring. Consequently the more distant discovery of a p1a-
!e by birds helps to qvold bird stri lre by trained blTds onLy,
Ih is  i s  con f i rned by  lack  o f  s ts . t i s t i ce l l y  re l iab le  da ta  about
the influence in the day of switched o! landin8 l ights and ot
the powerfuf f lashes ol l ights at the end of a wings (Anollymous,
1979.Reed,19 tJZ)  on  the  reduc t ion  o f  b i rd  s t r i ke  l l l ] Jnber . I t  was
showr j-n the e:aperimenis thet the birds in ds.rk cage are orien-
ting t,hFir -Cltght at Lhe single source of l icht which appears
in darkness(liepar19?A). During the night ln the fu11 darkness
the l icht of larlding l iglrts rende:rs the s€Jne cetching actlon on
blrds. The bird€r see only the tlght of a planers l ights and
they donrt see its sifhouei, t e, Thls ie increasing the nurnber of
bird hi.ts at various Darts _of a p1€ine and at the l ights therneel-
lea .  Accord in€  to  our  d { r t {L (Jacc 'by , l97 t l )  there  i .6  no ted  s ta t j -s t i -
cs.1ly relyable greeter numbe! of bird hiiE at switched-on lj.ghts
o f  : ' rpo le f :  p lanes  where  lhe  l l fh tc ,when swi  tched-on,nove ou t
fTon fuselagc" The areo of l ights o.nounts to 1jr; from the front
sec t ;o !  oJ  e  p lane,bu t  thp  L- i j - l t  n i l  a r  Lhe l igh ts  ln  a  Io  15 . "
cases of all night blrd strakes! trjking into conslderetion thot
the l ights e.:r:e si{i1c}red-on for short t lne only, dur14g the len-
dina. It vras strown( Verheten, 19BO ) that during the noon Lights
the pToirabil ity ol bird strj.kes is decreasing. This j.s connected
apparellt ly vrith the fect that the bird see the siurouette of an
appmqching plalre s"nd +bis reduceG the caiching action of the
lardlng l ights. By e.nalogy with that the blrds donrt hurt egai-
]lsi. teeconrs glesses ln the noon nights. fhe additionel l- igbte-
n:Lng of the flying pll] lrds iront surface ln the night plays the
s&qe ro le (Be l1r .oser1971) .  Speaktng  oD rneans to  f r igh ten  b lxds
evray from flging plane one can not but mention the possibil i t ies
to use lazer. The &otlon of lezerrs ray otl f i .yln€ bixd is not
e tud ied .  Ia  our  op i& ion  the  lazer rs  ray  ac ts  on  b i rds  eye  s .s
surlTay flashln8. If rayrs spaxkling on a plane rvil l  make it pos-
sib1e for a bird to discoyer a Dlane at area.ter dlgtance - thls
doesnrt nean thet a bird w-il l  siart earLier its naneouvre to
avoid a plane. A bird mey not notice at all" the lezelrs ray, the
light of the landtD€ end ftashine l ights if i t f l ies or sl+s
back to coming pl"aue. the laat occurs with blrds sitt ing on or
nearby runlyay. The planes are le,ndil lg and takin€-off against the
lvind.l l ie blrds restiag on the ground usuelly are sitt ing v{1th
front agairst the wt"ncl ani consequently - back to a plqne.They
discover the approachflrent of a plane not acco::ding an optical
stirnulus(the sight ol a plane and verious l ights on a plane),but
lrccordin8 to acoustlc stimulus - the noise of engines. this ex-
llain-e rh.y the nu.nber of bird etrlkes with broa,f fuselage planes
(n-74? .lnd other.)exceeds 6 tines more thet with narrowfuselar.e
p lsnes(B-707 and o t le r ) (Bur :ger r19Al ) .  3y  f i rs i  ones  the  no ise  o f
en8lnes -is lesser and the speed of mrudng is greater then by 
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nanoeuvre  a f te r  henr in€ .  L road fuse lage p lane. I t  i s  neoess j
that the blrds not onl"y r: L by ::.ori. o-.ol r: i.t w.ln.: bd L -t1y
a8gi!.st wlnd, that is - f ly acr,c i ine over planes fl iglit l
19?4).The dxowni.ng of the blere engineo souirl by contiary
may heve some inportance. Lltexe ic series of fectors deti)

iir.y add.
up
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nuarces of the birds behavioux &nd co4,.requentl.y - the 'r-ls
acoustic birds ree.ction to a plane. the obsexv&tions h&ve
that sitt ing gulls ere orlented by $ head toward vri1.td.Eut when
the w'1nd blows from the sun side - t l,e gu]lc are turidn€ by back
to-  l t  (  h . r lgcerver rRo dr igues ,  Te i  j  e l r .o , ' l  !3 {  ) .  In  th is  case- th"ey
w- i l f  see  f i rs t l y  a  p lane and then lv i l l .  heer  i t . i j ndo . rb ted lJ*  the
fact may be of lmport€lnce fTcrn vrheli $iCe- th{tt js frofi, tLe $ide
of  the  sun or  a ta l l l . [  - : t  -  thc  b : :d :  r , rc  lao t inU a t  co '  ing  p1u-
ne. The landin€ and flashlr.€ l it jhts,the fazer i3v rnoy be conce-
aled st all against a sun back grou.td" , l 'o nurlrber of the factors
deternil lng the blrd beha..riour in ihe sidhi of a plane o]]e cen
add e,Iso the dlstractlon of birC attention Jox fo;d searchina.
The b ixds  be ing  occup io  I  r , - th  fco , l  sLorch i r - j  r . t  ; : .  neorbJ  rn i
n:nwey under condltions of strotrg coisy p.]l. l t ion at on oirf ield
may hear the noise of the lnndtt\: or t.-ki: ' i : off plane or see tt
in  the  las t  moment .  In  th is  asDect  th€r  t fock  Jeea ing , I loc t r  :es -
l ing or f lock flyinE bird! har-e &n &Cvs-3ta8e befoie l ingle fee-
dlng, resting or f lying birds, i l ' icfe .an be y{ithiln tl le i lock tbe
trained birds which wil l i irsi fLJi irp o:" f1i- awa]. ixcnr a flying
plane calrying with end tifail i j4e by it lr behevjour the o rer un-
expexienced. birds l i 'hich are jtot j jrr,rined io a plane e.s a danger.
Bes ldes ,w i th in  the  f lock  c f  fee i jnC b i r l s  i r { , rc  ts  i1 . , re  l ro [ .u t ] le
the  pxesence c l  b i rds  vhoce . l i tex" j .on  1s  uo i :  , . i : i  j ] tua i ted  bv  iood
search lng  and l rho  . f l : cover  t le  | l&nete  aprToac j . .nen i  rn l  t i y  up
earlLer than other biT(ls. ?l. i; expir-ir,r '  ,., i1.,. lhe nuJtrer of i lo;lr
b l r C  s t r l k e F  a n : o u n t s  I o . n f J  - -  ( , - ! , r o 1 . J , 1 l ' , ; . ;  " . n . 1  l Z  L c . c r i l  . r . C
to  Surser (  19 t15  ) .

Considerating bird r(:oction ot1 plr.rec yi.r wi-L] citc sone Ana-
l a c i a -  r n  + r , o  h ^ h -  b r . - , 1 .  _  \ . : 1 . 1  .  : ,  " - [  t r r :  b t : . t  o r  n - - w
a4d on the contr&ry. l 'cr exe.npl.: vren & hri\&k sttscks Jlock oI
starl ings they are perforTing so oel.Led ,,eif b&l"ici" bjr | ianeoul'-
Ting quickly by whole flook to one &nd t,-- eootirer ; ide.tir is pre-
vents bird of prey to nake purpo..telui, *i iack r.lt{I j. lrgt €in[le
s t regg led  b lxd .The u t i l l sa t :c ,n  o I  s i . rch  iae t ics  b ] /  iLc .ok  o f  s t& | -
l ings 8.gai-nst a pl&ae lea.dsr t,.r i lr. fr,c1, 1,lr.,J .Lr&.., oi birds &re
knocked down( Jacoby, 197? ) .' Ihe serles of strlkes corunitied iry eugle.j,klter: snil h&uks
vrith plenes ale e)cpleined sonetirn+r by the i €rrr i; iho: these bircis
&ttack plane when it l l ies netrrby the nest and bclow the bird of
preyrsoarj-ng 1n the al'"1tude.1 knoi"r a.cccr.-r1l].g to my oym cxperi-
el]ce thet e&€!1es and kites doDrt &tleck a non who ieachei thelr
nest. 0n1y goshawks a.ttack e. nan at their nest. j,:ev be e bir(l
soer ing  in  ten i l c  doesnr t  make w.y  fo !  |  p lc l l te .  Co i r ing  to  e ide
i t  € ta r ts  to  come dowr .  ' l here fore  i . i  i ray  sean io  a  p i lo t  o f  ihe
fast approe.ching plaJle tbot a bir: l atiacks plerre. ihere o:e
known observatious the-t youug hs.wks aite by miatErke i l isproporti_-
onate great prey. In the sone wo_y one cen expl&in the eitack
cgmmitted try an eagle irl. the autrrmn &gainst iruck driver in
Turlgllenia rvhich was describeC by & nelvepeper. At tackI.- comnlitted
by._eagles in the autumn ageinst the lo{-speeC i:]..t jet 'r nBl, be {it-
tributed to the sane catiregouy of phenomenon;. 
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These f&c ts  show as  €cco l td jne  to  i r ie l - rnd-c r i .a r  11r . i l i . ,d  th i l
t ' irds of prey al"e tre.ined tc get e rnovlnB prey.

lhe ex8,ninetion cf bi.rd Dr:h&-ii-oul v/lreli se.i i l l :  ft:vlI iS plone
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