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3pump or aclror ArD aprcrrlrcy oF tt{B IEAM ar arRoDRoxE, FoR
TtsE PRSTENfIOI{ OF COIJ.I.SIOIIS BTNTEEI AINF AND AIRCNIFT

, V.E.YACOBr, uSsB

At th. prelrut tlDs 1t !r lnpoaglb].s to pr€vsnt ooLUs loEr of
blra. rLth pla!.a olt lone ateg.€ of fltsht of aircrs.ft rrith tbc
l.ar. et out aispolal. fhls gltuatiott [6Jr b6 qpla,ilail bjr the cha_
r4ct€f,1ttlo. of, tb. ectioa of varlour Eo.r.s for dat.otion of bi.ril6,
f,of ooatroL a$it progaoata of tholr bob.srlour oa ths path, of fligbt
of aircaa.ft.

FroE thlE qspgot r. .rasltr€ horc the aalva.Dtag€r and atlaadvan_
tiges of va,riou! ueear of frlgbtonl"lg blril! frotr earodrolod ar l
dotsctlou of thc! in fugb,ts a.ad on th! grouBd, !to, belng ur6d.

The qtlLlzatlon of th. eqtlr€ n€eb! fro prweatloD of col].b_
io!8 rlth bilda ls ogEnolt i! the ,qroalroE6. of th. IrgSR aurl otba,
oountrl€! at tbo pro6gnt tldo (Tabt6 I).

4 tlrnbgr of paalivo EeaD, of, prrration of cotusiolr,1th
blrtls ty il€or€aslng attriotiv€a,os! ol sslod.foE.s to tbon ar.g noi
v.ry 6ffoctlv€ (f8blo 2).

Ravierlag tho aaleentrg.r atld, ili.9ady€.Etago! of d€thods of pre_
vantioE of oolli6loD6 of blrds rith 6bcraft onE [ay note that thcy
frigbtaa fLgokg tron thc grouail a,uil prGvant collirloa ,ith alrcreft
by bi-rd6 that tak6 ofl fron the grounit (for ca[p].e pyrotgcbnlc atrd
bloacoultlo rca,!s, btrd.s of prslr, tsssr). Othsr i"tfria. p"qr"nt,
rithia tho zobe qf th6ir aotiol, the 1alrding of eone speolec of
btrats o! thg grou*l or ,4t€r for feedi!8, !.€6tl.rrg or reat, oe tbcrc_
W pr€'v6at oo]'lLsioll8 (for o:(s&ptc, alLEinatioa of fooA aEd oths!
attraotlolrr at th€ 4sroalrodc, hlgh grass, ,1r9 overyat€r, [echa,aLoal
ropclle!16, cqrbiitc oa.Dnon).

tlslthet the.! !!or otber .lqroa prsvont tralr1t f]lgbt througb,
ths eir .paos qrsr alrflelils
f oedbg fligbtg of plg€ons,
11v. tle€rt|r aJla f\y froE ths
[o|ra! pr€9gltt col"Ur io!g, ln
sp6c1€s soil od-y up to 5 tq
takc-off ( rabl6 3).

ty Et.rlAlo blras a,na flook8 asYr6II aa
rooka, guUE alld 6one othcr Epeclas tlat

allstaDc. up to I5-AO ko. Ihus a1t tb6s.
tb6 best c65e, rLtb. flocks of qnly soE.

5 u above B nurray dulfng ]-eniltng a,! l

AcoordiBg to ry ilata 2i psf celt of all oglli3lous ocqu! rnthIE zoDq. frentJr tro per oent of al]. eo].l16tons rvlth birds are wtthfl,oc.ks. therofore €nren ulder IOO per osat effectlvete6a of pr€v6nt1on



by the rd€attg dBntioned abovr,
t lslong ebove the runwqy s.fe
aotion and deley ir l  detection
nore.

- 
only 5.5 p€r csnt of elt

Der!€ proe€uisd. the l4ok
of flocks d€creesos thls

posgl.bls col-
of unlvorgal

f lgule €tl l l

)8
purthernore, 

50 per (
t4ke-off r" r""ur"r-"irirj"::^": -*t 

oot1l6iolta tith btr.s ocqur ln
lectat sy6te.. ;;;;"r# ,ti:,:t""t 

or 'l€tectlon or ths r.e,,dro€
birds a:rd flocs rrtnuT-iT:*. :i"t" 

os! dGteot 61!1g1. ftyrns
bability "t "";;;;";-r.2, 

r'h altltud€ 'ooro thrn, 50 o, th. pro-
to* t-, o"" """t**'"ii] 

":: t:i *. tns ianificatrtlv rrarr, t,ot rore
At,€y fro4 tha eir.EDac, 

or na6s blr'l 4oveoonts'

coltlsrons "rro ;;;.;:;J 
of th. atrfi€r.l .bout 25 p.r oqtt of q.ll

wey roo per """t *i"rr""tJithir 
tb' sone of guryeiu€nce. 

rn tb'.
to prsesnt r.r p"" ""oilr -Ey. 

tho rader cortroLlor nekos it po.Elble
of ra.tar "";";r;;; ;;;;.:., 

po6rrbl. ooLrigron8 witbin th.!.ans€
In totel the utllizat i

Eakes r.t pod.lble;;;;;:" 
": tbe .!ans svertibl€ to th€ airfr€ld

po6€1br€ corrr"ror," "iii';:,-" T.tt- * 12 to r3 p.r o.nt or rb!
oent beceu66 "r ;;";;;;r;;t.' 

rn realltv thi" a^oou.t' to d-? p*
*" "l-o:u: ; ;:;;;T"fi ;T"Ti":::1bu1t1.6 of .t€tcor_

rn ry opinlon tb9 foll-(
ncaas of detectl"; ;;;;;"::t" 

tavE and lreasur'! to rtlsarthoa
to* *u_"rt.oi*-i;: ;"T":ril1"$fl€atioa of colrisloDs b6t,oon
- 

r.  rntel5lf lo4tion of tllrds E.d "*"'""';;;-;;;J::-::t::itt" or ar'*att to rrrsbt'!
by us€ or ,.**;;";.:ir;;:T:: 

"t d€tcctioE or ai,orart by b1t.d6
- 2' prwentiou "t ";-;;;:-:T' 

"n-board lar 'r in dev t14c'
or btind.irs t ;;;il"":tatloa 

or bi!d6 at nlsbt rs B r.eult

. .  
J. uq!€otioa of nasElve

their dir.ection, "0""i#' j',llSetln€ flock. eod aaaeean.nt' of
crert, the ""t"ir"J? "T"T:::::: 

o: rlrclt Fith routr or a1r-
o.oto:t"1. "". ;;;;;";;1"';ff:":t blrd. to rst.ororosioar.,

- 
+. rnlenslf ication of thby radar of o** ""-"L*""."'.'",1:"ottttt"" of autorattc datoction

tbs latteri * *.i;r";::j"ll]",u* and alsbt, but .spcoretry
otb.r apeoles "t *""i "i.ii,T}_.y""1* ' €eter, 6"13i. *ubird6 at row *"I*"" ;;;;ff::3r:i::."*t"re"; "'"a oiJrr

ir of
la

cha-
,1l(l!,

ll&t

ran-

t

r|'-
cr

g-

Ily

rft
lnd

tra-

icel

r €
!a

I

tn



R u n w e y

workl-ngrcontrol

Fig.l,SoheDo of ectioa of high-powe, rotatiug loqdEpeaker

at conttol tower to broadcast dl.stress qaLl-s.
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Meqns AdvanteSes DlEadv&ta€cB ColLlalond
pr€v€[t€d

Tab le  l .Ac t i ve nearla of avol alance of, oolLlsion€ wlth bi!d6

1. Pytoteohnio
d.elrlces

Double effect! eoouo-
t ioal and vlsual.
cood results oa the
flock6 fr lght6nd
fron the Brould le-
ver,6nct l.n collblna-

:lil":*o 
diatr6s€

Neo€Bolty to da-
t6ot and to aDD-
:paoh btrde.Iirt -
urueLly used
4Salnst Bbqls
flylna btu'd;.

Mostti with
blrd fLookd
taklDg oQ?
frlon grau4il

2.trtob1le acouB-
tj-o fr.lght
syste! broad-
oasting diat-
ress qallg.

Good frl&htonlng of
laflda€ r Cor.v1da6 ed
soDe oibg! birds at
e dlstanos of 2OO-
30o B.

Prellulnqry 16s-
ctlon is f l lgbt
IOWaIU aouroo
but at'al' f:roD
dotrrc! alte! !e-
potltlan of Elg-
ner o! p5rroteoh-
nacal guDDort.
Linltod n-nnbel of

eolss affcot€d.
3. Stationsry

aoou6tic
lnsteLlatlon. But eots slong all
Den,€f' oI luttwqy.
rouc6peakels
aroilg lrulway.
frg. l

But lt iE lEpos-
slblc to suD-Dort
it by pyrot;abnl
qu€s.ft 18 urE6-
cgBsai|y to appr!-
aoh tbc birdl.

4 . Iil gh-powe:r
!otetiuu
loudspe;ke!
at ootrtlol
tover to
broadcast
dl6trsss
oa.Ll8 .

Sce6 ar 2 but effeo-
tiva rlthitr 5OO-?OO
n. F1r6t sigral !tt-
racte bllds aray ftoE
ruDray toratd oont!.ol
totet. beoauge of pr6-
J.r.Dradlv resotlon.
Cortroller oan rsp.atgrg4arrr€I6aae fh€-
ro!k6rf1!c tu! aE
BuPport.Apploeoh to-
w6rd blrda unncc€6-

Ef,lcotlve ol1 a
llElted ruDbcr
of Epqolca.
Etfaotiv. oulv
tn arca of ooi-
t loL towcr.

5.Birds of prey EffeotLv€ on flookE
of ro.BJorlty of 6pe-
cl.e€ on gtound.

Predator nurt alc-
toot flook aod.
fLy toward 1t.
Dsrg€r of ooll1-
slo! w"Ith siro-
rafi.IE€ffcotlve
tul bad iv6ath6! arlal

t alaht



Peble 1. (coutl4. ).  ActlY6 neanE

blrds.

of avoldarloe of colllslons wltb

M6ats AdvE!t a8€6 DI s 6dYsnt ag€ E colll €iong
pr€v€!1ted

6. Alloraft Eodel Ft'18btgD.6 atay
song Darcs on

und

7.|{€obanio tledB-
ooloulod flagat
ploPol1€r6r-
wlrEg o6olrra-
tod or lotated
by re"Iad.

Eff€ctlve at abort
diat€rrce at flrgt.
Shorttern prev€!-
tlon of lsdlng of
bird6 Lo YiolnltY.

IDpodElblo oloae
to a lumfay.
Rapld adsPtatlotr
by blrdB.

a, carbld oalno! TeuporarJr f!fsbt9- Rapid adaptFtlon'- 
Dl.ag of duoke antl

9. lezer Probably a Sood
r€Del1cnt,1f lazer
ba-ao lrradateg eYee

Neqo6slty of
it€iootlor of
blrd.D@got
to DLLot.
optioal aotlon



l4ble 2. Paaaivo meais of svoidab.ce of collisiorE with bi!,ds.

!

l
h

lq[E
toit

D is adv a.nt ages ColllsioDB
prevettt€d

I. Eliainat ion of
gsrbage dumps
artl other sour-
ces of food
(rvaste, irwer-
tebrates, !o-
alentB, some

Redluce6 csrarivor-
ous LDCI granivor-
ous b1fd fl-ocks
feedirg at proc-
egBetl aree.

trai1s to pfeveat
bj,rd passago oggr
a processeal area,.
Not a univeasal
rede4Jr.

Wltb birda
taking off
fron tbe
grountl.

ants).

2. High d.ens e
8ra€tg.

Prevents eearchine
for food.rfeeding 

-

ancl aest

3. wire over With bird6
taking off
froia tbe
reter.

4.obstac1eB
agg,uutt rut{t-
tiag on air-
fi.eld. ana sur-

Reductioa of nlrrn-
bet of birds on
airf ield.

SoEE AecEe-
aa€ in col-
1i.s iotts nith
young biltls.

tounal g t-! e3.

5. stuffed biras,
corpsea ia r a-
lratural poses.

Shorttern preve!1-
tl-on of lstrding.

Rapid adaptat ion. With bi].ds
Somet j-6es attrec- taki4g off
t ion. froq ruq-

6. Landing radar. DetectB s ingl-e
flying middle-
6 izeal birals anal
flocks Ln path of
plane taking off
a.nd. l"aading both
at night a,!td dqy-
t 1me.

A rnrmber of l-i_e- '{Lth nasE
_itationa in sec- birA dove-
tor survey end dents alet€c-
arrd in d.etection toal in aadar
-o! q i-ng]e ftyiJrg range.
o'.t da oy cont-
rol-Ler aakes it
inposs ible to pre*
vent aL1 collLs-
l"ons.

7. Surveil lance
raala!..

Good al6tectlon of
maas bird. nj-grat-
j.on through day
a.nd. ni.gbt. Pro-
vides exsdinat ion
and warning of
nass migrat ion in
raalar rango of 20-
I00 ko.

FailF to d,6toct
bird€ in clutter
zone of 15-20 kd
e,rld at low alti-
tudes. tapossib]-e
iro id.entify spe-
cies, lll,robea a.na
altituae. ALnoat
lmpoesible to
distjlguish a
s ingle soar j.ng
bird. Conparati-
v€1y ]oug t iloe
of detect ion.
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