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Sunm..y
Tlro6lsa tu€d io study s66s btotogiel asp6cls .- t. and bohavtolr oono.ning atrcElti2. cohtrotof bi.d
baiavidr al alrports: 3, Pr.dict,on oi nigctory bohavtolr ot birds - to sotve biri skiko p;obbm_
AjrcE l js inditlor.nl tactor tor btrds, but booom€ a r6pstrsnt al shon distancs, pobabititios of bird striks
ln(oaso in eme casesi - birds run Into air.aft tor lho tirsr timo {misEnts and juvonites)i _ tow nois6 ol
landhq phn6; - blrds lako ofi laclnq into windi - curyod flight ol aircraft retilivety bi-ds; - condition
d.c@siig dlianc6 ol aooustic and visuat dolo.laon.
Sarlng and o.ological controt mothods ars the most 6fiict6nt to provenl birds from vishinq akpon ar€a.
S€lng mslhods (b'oarousticJ, pyrotschnic anc so on) at ai'droro\ hdve \om€ \ho,rcomng\ viu. Shorl
di\r4ncs or dclion, n6co\sity o, bnd dolscl'on on runMy, 06fl'nq uso lo trighion la.to6, conjorrorion o,
rha$ IacloA. Th€k mcin m€its a'6 in thoi good s.a'inq o,loct lo migranrs cno iuvonitos Ecotog.dl
tuhoos p,ov€nr btrds rom kndinq on tho ground bui do not stop lhoir flying ore, "rporl o1o or th€n 6

lolh landinq and ilash liqhts ar6 lmperc€ptibto tor brds at daytim6. probabJtity ot striko inorease al nioht
Mion bnds could nol so6 aircrafi sirhoust6 bul $6 tandlnq riqhisthal aftrad $;m,
Radar and visual obsoeations ot miqBtinq birds attM to pr€dtct iimo, allitud€ and @y of tiiqhl in
.oin.dtron wilh woarhor and uso this data in olhor .ountri€s rhrouqh B|FDiAM.
To prcvent suoh collislons in tho furur., practioo of dotail€d anatysis or ciroumsla.cos al ol btrd strikes.
soarch and liilisalion ol n6w mothods ar6 th6 mosl offoctiv.. This ts conoorn wilh such strikos lor which
ndq impossibb lo rocommend somo ot d6tint!6 nethod. tt is sppoar€d to bo lh6 possibitily lo croaio
odqinalon-phn6 Eda, systoh t6 disodor, r€.ogniz6 and avoid birds in ilglt.

Key wor&: LocalMovemenrs, cont@tMethods, Alrachnls, Aircraft Appearance Lights, Bird poputatons
M gfation, Det6clion, Radar
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4 r. km6 rim6 bnd fborhs b6h*rou'� h'ro5 ro avord 5ftik4; 
?""ffill,il""l,T.1llY"1i'i"jiiLtilll?

f#lili:11*H1trT*ft ilfiT:;:nlT r,r':"';':lr"r;:fu:*:";'r :'*"tr;
,11. rep.a,od,y ob$dod h@ r,'rns q@so ch"q€d otr€dion o' rh?il,i111"1"'iii":.1',I; i,:l'lxi}jil Jil
'|.Eir c,os$d th€k ,"','. emo mrnu'.r rcr€r uums, s.u' '!' 

oiii ildor ir."i.li"*,r,r u," *to. t'..
l}lbalbn, al h€lqhl oi s0 mw obs€tood larssnock or ouc

hllicodi.r nyhg cou6o al dittanoo o1 100 m

1tu3, tahiig Into considotalion dllldclo6 {+ 'h could in'tocs6 o'ob3brl'lv ol bitd sltir€s h€lps lo $arcn

Tduso m.thods ol $6n provonilon in lutur6'

3. Cormr o. BkD BEuqoui at AhFd

f ffiT'iH""tr;l",TJ i:*::,i:1" j:r*" rjl*iiffi",* ri 3ji1,':#":f{'#:{:,:,ft :'1l:
d'ot6chnic, cplo6 .lc) croaiion of €corog'€nv lnaN

;i.nsiridlion ol anc' afl srino ofiocl al btrds

HJ::I.Xlfi 'R;:iffi::ff ffi :ffi1"""Jffii:1i :'::,'j;:1i",::lll: i:1"':;' i:$ll"Ti:':1
do.ll6nt6 lor all sPecigs ol bids

[::*]:J.r,T,r:i-":?hHii"':'il!#$lil:"ln:ff IJi::"SJ""i{Fi1ff i,l;,.,;"*#;
ffi ".., ilil*i:?"';fu [1:x nY ;::i:11,1T,,:'ll""li ll':i'li':r?ff :"i#

B,edcas, no d6r'€ss cnd a,cm ".''" ", *, -1":':: 1": j;!,!i j.,#;f#iii:,,fi;"';;ff
liH{i:[.Hi{i:il'j?r,:i,::i':'iirH".'r
[r]nf :i*;n:lTi;t"rlltr*i:ifa:,'d"'#i":",itiiiti;ifr'::,*$:
i,ift #it$i:*',n-i{'-'mg*'*X,ir*:fl$;Ji#lti*i';1;
ijiJJ"-li"q'i,i'n* *.. -,r "
16':kcran, At niqhl diskos ell causod 9anic smong otr

iii,i.i" i ii,gii,*'o '."d.pd'd sl $:nsiho.inX'aTg* fii:H$":i:liT":""'",i:f [:H;l;
<rn ol sore anoo'l sl6pp€d u36 this nolhod o€sprc r

:Hlt"i m*:l,"xn';i:r:*r::;sL:n:'g:"'.*l fl r"""1'i:""r:H:::iJJ
A numb.r ol activo molhods havo b€'n tost€d bul did not us€d lor aclivo bnd dtt6 ptov€nllon aJ

tls'ffi:{*i*Tf**ltr*"}irr*:'*r*1niru":.#{,rnt;ffi T
3.2. Methods To Bedue lho atlt&ticne!' ol alrForb Fot Bl'd

s lnc€a | | . i rpor tsa ' .d iH6r€co log ica t lyandop6€kna| ty 'seo |og |ca |no lhod5roredrca |oca l .b | 'd

r*t. ** "*:ilL i.r:: *in *'*t*.lgt'''1'ffr;":Jili:":"5"""e':':
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Thsro aro a numb6r 6f inbrosting docision of thh t.sk. For oEnpto I s6€ in 06rman, qood eanhmm,
proor gun.r aronq both sidos runMy. I prownt€d oarthrcms irom .rcslnq on runMy aft6r nin. h is
importa.t lo k€op runMy cl.an lrom d@d animah, tnctudtnq btrds, kilod by aircraft whtch might aflGcl
Hmdod C.ows or Kit6s (rtl,lus sp.) . At .un@y anpod of Biga Hooded clM havo ato a Hodng Guls,
brouqhl dM by alrcBfl, but lhomsotos havsnl co idod rilh thom. fh. F6\ lvutp* wtpes) tiuod ^@l
'unwdy.lmr th€\6 d.dd b/d\ rowc'd bur'owiois6d our,.

Many bnds havo .onqroqating duinq hay-harosling. Rooks, CroG, $aninQs, Slotks lcic@ib aicania)
quickly g.l all livlng that sudd€nly appdars at surtac€ oi mding doM gass dunng lo owinq lor mowing
machh€. Suryiv6d ani@ls quiokly w6r6 hid6 und€r qrass and bird acoumutalion dieppsarod. For
prov€nlion such shualion re r€conm€nd6d conducl such oooralion in aorcdromos ar.. at nioht or wilhin
lar!6 gaps bdhroen aircratr fiights.

Thiok high grass n6ar runMy pr6v6nr lron soarching and ggfllng insools for jnsoclivorous bkds. Al tho
sms timo $sds of som. plants, tor annpt potysuuh adauta@, arc a(i6tl by wind at runMV
allracting pig6ons. In moving qrass, soeds b6co6s iiaooosibt€ tor piq6ons. Gmd dooision to docroass
atlractton€ss of rubbish hoap is 10 cr.ats qarbago proc€$inq taclory. Somolim6 .ooks and guls lrom
corony noar anport profors to lly ro g6t ttu to6go to rubbGh hsap and asriounuratti€tds wjlhoul crossins
atpon. on this basis I gavo .ocomm6ndation lo.real6 n€w hndfils in j0 km from airpon Domod.ddo
c€nlr6 in direolion, *tr.f6 ro6k ltiohl routo lrom targ6 cotony in koos nsar anport stor€housss toward
landlill did nol cro$6d a runMy. Similar mglhod ms usod by Dr. Laty in Nioo, Fnnco, to dived ot suls
lrom spgndinC th€ night at runway, toMrd titpta.6wilh fo.aqs lo d€struct.

An inbrosting solL-lion haw b6en found by omllhotogists al airports ol Vitnius, Lithuanian, lo do tho poptar
(Poprlrs sp.) lnlil ror rook n6stino. LarOe boughs whor. 100!6 h6vs usualy ptaced th€t n6srs hav€ b66n
cul olf, Aslhe result ol lhisaclion l.oes w.r6 cd6r€d witha brush of srottd€ns6 n'iqs prevenling croation
ol new nosts- Usually a oolony mov€d lo ths noa.osl tavoBbt€ ptac6 or numbors ot n€st at neibournq
colony hak beon ircr6as6d. Bssutl ot thal rclk lor bnd stiko pr€vontion is onkn6wn. Thsre aro no such
r€sults of m$ colldcrion and dosrrucrlon ol eQAs at Black-h6ad.d cttt lrt'us ,idjburdus) catony artak'
Yulsmislo nearTallinn anporl too {Sh6rqatin, 1s90). tt is unkndn too rnat qavo transforonc6 6f lhls cotony
on ottur sho.o ot lak6 al dislanoo oi 6 kh afl6r dooponing bofioh and covorins by Ml€r torm.! plac6 oi
colony. Translornina anporl ar.a lnro ecotogiQly unanBctiv€ phoo tor bkds do not prsv€nts rh€n ftights
ov€r lhal area, N€v€nh6l6s a bird accumutation do nol look off trom slch ptaoes and bird strikE har6
n€ver hav6 b6€n prevenled mor€ hsting and r.tiabt6_

3.3 On-Board Ughi3 Yo Dispe.so Aird.

Unusualapp€aGnoo, siu€ and nois€ ol llying ancratt s€ing aMy bnds. And somo bird sp€ci6s, €spociaty
@terfowl, aclt.ly lrylo avoid approaching air.nft. Th6 prssenoe ot stronq tiohts on lho.nc6fi Oiv6lh€
btds mor6 lino to d6t€cr it 6nd lo anticipat6 its fliqht path. ln Rusia tanding tights has boon turnod on
durinq hnding and taking ott botow 1 km. h sunny day tandino and flashing tights stiqh y or quil6 n6t
in.roa$ visual disrancd or ptan6 d.r.ction, h du 

 

realh6r th6 tiqht of tanding lighb anract bnd an€nuon
and. p8rhaps, incr€ass dislanco ol6nc6ft d€toclion and plobabitity avoidjns bird slrik6. Birds do not se€
6ncraft wh€n it try lMrd bnds ac.o$ otouds. A nioht bird oould so6 onty briqht tights but ooutd nol soo
silhou6tle ol ancrafi- Slch p he nomo n a Ms statistioalty confirmod tor tu,boiet Tupotd anorati (TU'104, TU-
124.IU-134, TU-1s4) wilh two pMdut tandinq tamps 6n both sido ot cockpit .r shorr distanco ono trom
anolho.. hndinq riohls ol this ancrafl moro ofion damac€d by bid striko th6n on6s ol turboprops tL,l3,
AN'24with landing lights ar winqs and dir6ct.d lndor oornor fofrard. Th€ir tiAht bean was orssed in tront
oi ancaft (Jaoobl, 1933).

B€ld-nenlionod lacfs could oxplain such phonomona. C€g6d P'obin lEithacus .ubaouhl k pr in . datk
r6fr bo€m. jump h on6 dir6cllon tMrd tight potnt instoad ot undnocl€d jumps b6lor6 (v]tks, u€pa,
Mi.holson, 1s7o). Atlraction or rishlhousBs and mortatilv of birdstrom co islon lih ihem dooroasod if birds
swlighling lowo. silhou€lle {lsida€, i961). Nhbsr of bird stik€ wllh.nc6Jtlying aQainst tarso stroam
of birds abruptly decroassd $tron b6sid€s tanding tight fronlat part ol atrcrafl havo boon wor6 til loo {brkin,
Tor€ Bu6no, Griffin, Walcotr, 1975).

ht€r€sting Inlormation ms rgcsivsd trom pitots M&inq in Arolica that o.anq6 cotorod at.Brt .t Arctic
Aviation had moro s€rlnq efl€ct at bnd $6n comdon tigh{y cotor€d aircbfi_

4. StuoY oF BhD r*eorri FoB
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5. BhonrcP.ffiora^Fiorrx

lil*::;fr{iifl{:'li*:ii::ilffii.'i.irn':r'-il"'i*iji[1iii"t+tt "l;"'4
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n.liood at *ings. cockpit glas, oat,radhtor, chasis, snd In ahnlak6 ot €ngi..s. Ono .noino hav. to b.
!h""s:g. 19* :!!.n -p"r, r.r a Mok. p,.vrous rlrboprop ar-zr r""ar"fr" 1a.so ir,"iii"ir *ioirilqround 16 rnrenar 27 minur.s ror s.arch ror rood on humrd sro*a .lt* .i"r"s. r,.fir" "iil,.ji";.d]; i;s66 hd tht rtock ks hndinq. Thor€ror., rh€ prdonton or tilE "r,i*" *" i.po!.iUl",

a.nualry. @ry ono pislonp,op b,prdn€ AN2 has rov.r"r co,tisions with smcl pasertn6s (sMflM,srdaft,sperM and.soon) drhc .errcunurar ',qhr ar horehr or 1o_rs.. r, * _i*-" r."l,l,*ii ,i,iii"jiior turM abns ,unmy or K.snodar fliqhr *hoor and Mn@ "u*. * r,.r",n iioii* ,i" ii*i Isuch corisro*rrshr .nern6 havo b6€n damas.d ahd ,ophc"d r., Ai,;i ; $ei;;;";;;;;;mrh runEy al|6cts MIM lor g.nho hs6cts,

P6cn€lt w emor pcwnl n(moro6 $in 6t.ik€s tn rh. day rim6 and at njohi (Jacobi, 19OO) rhsr ar.$hoh.s v€ry $rious at %rtous e[hud.s. so hnb..r
reoo . h.a o;,r d.ru;r,tl;d;;;;;;;H:l lfrs,6condod.r'om 'kporr sochi at h€rsht ol
ooro6d Mh tua at hoisht or 1ro. """, ".,.a,.-. .r 

t"i.'11. da@g6, "dd In 
-Julv l9a2 rioht€r MlG 2l

@16 sropp6d. pirot had ; cara*n. o;;t;;;;;i;"' 
"'''"osr€bsk du' ins randine ar nisht rhs €noins

Nd lBcklno.Ed.r €n $o md rocogntzo a singro sltfi in ,ti€ht but l do not pornit to pr.v6nt 6wift-st tk s.r6rhp6ibr. ro predrct doppins up sinst..oarine bird {€.sr", wrr,., rai,, .r-*, j"rrq" ""i "" ""ir"ronr or atrc'an rnd pr.6nr rh. co rsron. rh6 emo s,ruario; dr,,",., ;sr" riyi;;;i;;i";y-:;;;. il;6nnpro, du,ins .<o.nd at h€tshl3oo m plot nori6d nash,ns .upa u"i"ra._i r"a *u jdil" *ii ii"rurboi.r TU.1o4, 2.5 hou6 ht€r dt., rinLshtnq rhat lisht rro; s"ih,.t t. ;.;;;;;.i ;, i:;t::18 ag.a.nEtus) @ t6u^d In aidnrako. Fbhror su-? cotloua ,atn w"oa s""aiv",ir"nou oii,.#iourms.qhr r6|nh! nisht @d airpon Eisk lMne schoot, rhs s* a r_. sr,.*" a "i,.,ri"oJi";,i o "iM€hr .t sp€6d 600 kn p.r hou. a.d h€rshr or soo m tudo " h"r" h p ";; l;:;;;;^ r";;;;
:* yl^'E:ll1TI^".*,",osr. c,ush; r,shror MrG.2s on a J,rv,esg ;**" " -" jtJ i,rk";,ou m n.Ehr a.d l 1Bo im p€, hou, roo€d du,i.d inr'Frine rnr"_"t.n" s.,.n,q*on*rl* "nai;i",;i.i '0orl gourg6, Paris, dnnol pr6v6nl n€iih€r pi|6t;or a6,odromostati. Ws ennot todo il nd.

(_is.inl6'ostinq bnd drik. Mich ccnnot bo prmntod haw h.ppon.d ,n a€rodrom ot Kj€vik, NoMv, onrr Ap'il l sgs {B6nr2, r egs). F€mcins or p6r6s,jn€ F.rcon {F,/@ *-s, ""t ,.*" ^ii;h.,i lii;;sp rm hor.ra6 @s lohd m l,o tun€yl'sr an6, brins 01B*r"s:z:2. i,-"s,h" r","...;iJpl;h;1"arc 16,o br6odins bnds h NoMv. e".q,in" rubon *".pp.,""l ;.b."r *;;. ,^;.i i;..-"ii]-;i'nJun€ ts33 in Finnish taptand.

accdding airqali ongrnod bpod, rwo rilhre^ Mrc-2r coridod wth swarrs whon rh€ycaxi€d out.ouor6
lil'is ": "l*,.4....r t\rrsur6shry, Mordova o," or u;,0" a,or" r" r*, pu; ;iiisil;;;;; #;;rcbdnd untock€d tho r.rch or cmr thar hoto rocr€rs !nd, lh6 hng. Ths c_-.o*"0 "^j-*"rlbolSan,ro tarroti io lho S'and. Anorh6, r@Iqhav6 brokon ds$, cd.r o us6In on€ o,,@k€G on lh.orlTl 'rshlor |n bolh c6s oct.ts d;d nor bttu up duo ro be,ns on *.",y ,oor. r rhuy oia not ,iqi,;ohrghr eiprode in tho bn6r.as€.

ono €nolno ol tu,bor'oD tL-la hr,o stoppod wfiir6 rrnning atong runMy 6r vnukdo ai,port, Mo*d. Thopbno nmd ord ih. r!n@y, Ona pasng., ms kit,od duo as. r.suh ot that accidod lnirh hasnaDpd€d !@au$ or a prg6s (atunba bil) rhar bnidod v^h *," pr"nu. r"".,u," or ',.r ur,o *i. iorniby m.in lh6 onst.o b@€d ror rNp.clion. pitols did not @rcr,"o ""v o"o,0"r.,. ".rrr"r""."Ji ljr€.rsxir(€s durino both 6r lh@ coll3ids

Su.,-s--€nnot dGdtbo tots olh6r bid strik6s tn this papor Mrdh Mr6 tmpNtbb ro pro6ni, Manvs,mtrar "*s 6urd rsl amons rt"t .nd sum@iz€d rho a,_ru.** * .n"" ""j iiii ""i.i"icrush.s as a r6sult ot 6ncolnto6 f,,ith btrds an lllo !hot. senq.

6. Cof,rusoi

It h nor6 h cmdstm thar itckhg bnds boh€vlou, p.rmils to dol.ct tho arrcr6( approaching at Or€6t.,dKano€ thon stnsr. btrds. rh.,.r6rs coflbid 6rd floctc wflh a^.n r"r.. pr"* r" d,jo *Lir,i l"j ai",s4arEm prdonting ln.lim€ d6l€c d ol6t,o6ft and €vas,v€ en@uvrss rom thom. !o, ancron is odsj€rootod.nd prodict ttooking migr.!i6 on rout€ ot atrcEfi lo k6op th. hfl.,lunhor tr6n bnds.
r:6TJore.1t: 

T6sry nw e.y mor. afl€n @ or btotogi* and €nsrno€E to soarch and u lzo n.w m,ool6di6 brd bohaviou' cmtrct €r ao.odr6m.s ana *ay rro. thon t6r pr.v.nton s,mth concrolo
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'6 h tho fduro, Good p.Apscltu€ tor blrd sl'll€s pr'€nlion ln an can gk6 a ct'atlon or p'l€nl

;; ii;#;,;i;,'*ir.-'n€ tor avordrnc bhds h rrishr' wlrk P'incrpr'.or this d'vrco-ts^h

haiiJ;Jniioi;61;s iltieLo on-ulara raar rtro grvrns or hpurs ro phn6 n€ishr
lor auto@llc sotf.avolding fliqht abwo blrds'

sircdll. Proc, Nat. Aoad sc usA72:11s4_1196'
sr'".it, i, !. t eSo N".l- ".nl'ol ol ptol€ct'd bld spoclos at Estdian anporb Mat ol Mo'lins on
-*;ffi 

;;;;J;;i;,;;ontroi.nd proroction or bitds Moscd:!33-137 (in ausian)
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