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the EtrikeE repoited througho.rt the Uor'lci 11 19?8 by operators from
eleven European coultries have beeB ailafysed. lhe alalysis incfudes
rates for countr ies, alrcraft  types i*rd aeroairoBes based on aircraft
moveoedts. I t  also covsrs hird speciee, paf l  cf  aircraft  6iruck,
effect of  str ike, cost and a:r l i -nes, af fcc..ed.

lhe strike rate 1D 1978 vas thr: sarn.. as ir1 the prevj.ous year. culls
(Iarus app.) vere invol.ved in neajr l t  i i : r ] i  t i r ( l  incidents. The najor
effects xere Lhe oeFtru, t j .oo of a R--( j r t  ? '?,  a-od oama6? io 60 engj.ne6.
Dui ing the year:5ird str jkes vere e$t ini l led to have cost Eirrot)ean
air l ines at leaBt ) .2 mi l f ion US . iol larr ,  i : r i  enAineering repairs,  to
whj-ch nust be added the .ralue of the Boeirg 717 (about 94.5 niUion).
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, .  , 1 . d . -  r l , : :  -  - o ! r n o ! 1  b a s i s  f o r  t h e  a n a l y i : i s  o f  b i r d  s t r i k e

dara .o,r ld L' .  :^eed, a f lorkinq Grorp of lhe Brrd Str ike

l lonni i iee I j lorre l ras fo.ned in lc,r t ' : .  le i  bv the renresentat lve
fro.1 i fe IJ l ] i red { ingdom Civi l  A! ' iat ion Authori tv Airuorlhiness

! i - r - r . n  1 1 .  R e i t h t l l .  A f t t r  c o n 5 u l t a t l o n  u i t h  o t h e r  ' ' n e m b e r

countr ies, sets of Analvsis Tables with exFltnalory Notes vere

!rrculnted to al l  meribers ol  the B: jCE '  toqether l ' i th a request
,- , . ) .  r : i :h co,rntr) ,  produced an anrl- ls is on their  bird str ike6.
*)Fs, inal !ses aere consof idated to form an annual report  on
1lr . . i  l l i r ikes to Erropean Registered Civi l  Alrcraft '  and reports

. o v c r - , . j .  t h c  i n d r v i , t u a l  v e a r .  i o ? 2  t o  1 9 7 7  i n c L u s i v e  h a v e  b e e n

pre$ented to .nnual Bsi l l  neei: in13. This pater presents the
1 9 ? 8  a n a l v s i s .

t .  .  r :  r e o o r t i n a .  ,  , :  :  d <  . l  .  s e r a t o r s
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a r r : ! r a h l o  t i h a n  l h r r  f o r  a r . r "  t a x i  r r . r i t . t e  . { n ' r  e i r c r a f t '

1"r  ; I -  . . ,  i i .  of  less than 5?Oo kg are 1n Fenerzl .  mi.h slo\rer with
:  i i  f j ? . e n t  r i o d e  o f  o n e r a t i o n ,  r e o u i r i n s  l e - c s  a i r s D e c e r  a n c  a
- . ,  i  . i l - l . r  , r  i  f  f - r " ^ n t  - r r i i { o  r . t e  w o u l C  b r  . x p a ^ t e c .

1 . 2  A D n e n d r x  1  c c n t e i n s  i h c  T s b l e s  o f  d a t a  r c l a t i n g  t o  t h i s  p a p e r '

' , r  -e. i i {  2 r ' ' . : , ides br iel  detai ls of  ser ious r . ,or '1d-tr ide bird
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(c) The str ike rate reported by each country i6 dependent upon tvomajor factors -

-  reportug standard

- the bird str ike problen at airports ui thin that country,  andtnat countrvrs air l ines route structure.

(d) The, country l . i th the highesr reported st l ike rate is Switzerfand\tr th 1Z-1 per . to,Ooo novernents, fot lowed by O..r""v " i i i -g.g.

1.2 AIRCRAI"T ?ypt^g (see Table 2)

(al  Jet AeroDfanes

(i)  For several  yeafs there appears to have been no consisrenrcorrelat ion between air .raf t  of  sur i lar a. . is",  ." 'OCCand B7O7, BAC 1_11 and Dcq- rt rhav u"  1rt ! i." i lr i '"ni"n
apDear simi lar to hunthere are ..n..,.;;::".i:; ::'.:i::'i:.1:"::loi;rllo"*
affect the str ike rate.

( i i )  Again in the 1928 data lhere is a dist inct correlat ion oerwee!strike r:ate and aifcr.aft frontal area,  l" ""1. i..--ti.r" four, /1de-bodied aircraft  being ?.1, weU atove the ,"r"  i ""  . r fjets of 5.9, at though lneie are consid€rabte var iat ions b€tueensone aircraft of sin:1ar 
:ize-. T,}r9 Ilro.t gr""; "g 

-JiiJ".p.""y,

fof  rhich no explanatton | las been fornd, is bet l reen the ratesfor the DCIO and LlOlt  Tr istar.  For ."1".""-" i i " r . , -r" .  ." ,ctear, the reported Dclo rate is nuch gr."i"r� ' inrrl i i .t r..the 1,1011 ft.istar:.

(b) ?urboprop Aeropfanes

The average str ike rate for at1 turboprols is s ig"r i f icant ly lessthan thal for jets.

(c )  piston Aeroplanes

Verx fer,  str ikes vere recorded to piston engined aeroplanes.

( d )  Hel icoDters

T: iyo.: 
of str ikes reported_ to heticopters is very fow, onjivereven. Because helicoDters ft"v rraint] ut fo,, "f t i t i ra.-wiu".bl ids are nost fr.equentlv found, they i"" "."t i"uo".f" 

-."-oJ."o

to the risk of a str ike. Thereiore ffyi.g t .". .  
"h";", 

o.. i"r".oto determin_a a str ike rate- for reasons ifr i"n ,""--""t 
"" i"o""."",

known. the r"ate is tow at 1.J per. 1O.OOO hours-

t. l  AxRoDRoMEs (see Tabte l)

(? l  T 'he aerodrom,.  data is  of  Dal'heie bird ".,t..i ;;..;";:"::il'i: ;:T:l:l:' ;:,:,":ilril::T::"able to Drovide aerodrome m(reAistere.r,i."*ri,-"".ir,"i":';:l,fiji ::i".::ii.T:';::il].
f l re totat nunber of str ikes
n'rropean sou.ces n.. "... o.li i i: l,;:;:**", 

reported bv all

^&.-



(b) Str ikes .epor: ted on aer:oorDmr:s are lnt I | renced by one or nore

of t lLe fol lo ' r ing:

( i )  r e p o r t i n g s r a n d a f d s

( i i )  the prevai l ing bird si tuaLion uhr( ih ay var-y

accordinS to Place and t jme

(i i i )  the nunber of aircraf l  movenents

( iv) the effect iveness of bird .ontrol  neasu'e6

(r) loca\ faclor:sr lerhals be]ond cont'rol oi the

aerodromel eg a rubbish dunp or bird roost s i te
i o  t h e  v l c i n l t y .

(c) gecause of factors outf ined Ln (b),  direct conperison of the
r e p o r t € d  s t r i k e  r a t e s  f o r  c i f f e r e n t  a e i o d r o n e s  i s  l i k e l y  t o  b e
nisleading.

(d) The aeroarornes with high nuabers ol  str ikes (over 40) are
Drssef dorl, Ilankfurt, Hanbur8, Arrsterdan, Lndon-Heathrovt and
Zurich. However,  nost of  these airpor is are knoun to have a
hiSh nutnber of aircraft  movements and a di f l icul t  bird problet l
but,  through effect ivc use ol  bird conttol  neasures, have
f ianaged to mautain a conmendably -Lov str ike rale. l lh is
demonstrates uhat can be achieved.

(e) Signif icant nunbers of str ikes have been reported et sof ie
aer 'odromes outside Europe. Thir teen str ikes were reported at
Delhi ,  and the nrubers at Bangkok, Nairobi,  New York JFK. and
Dakar appeai to be rathe! high, s ince the number of rnovements
L a  F , ' r ^ r a a r  p i -  - a ' t  a '  n . s t  o f  t h F 6 e  a p r o d r o m o s  L s  c D r l , t r a t i v e I J
1o'.{.

( f )  There were 60 j"ncidents vhere the aircraft  ! 'as considereC to be
en-route.

, . !  bl8lJ svl tuLl .5 \see laoae +,

ilDrie knovledge of the bird species involved rras availabLe j.n

6bB incidents (45%). rne ident i f icat ion standard ianged from
exaninat ion of bird redains by a trained orni thologist ,  to the
: ' teet ing glance of a pi lot .  Overaff  41.4% of str ikes i ivolved
irut l .s ( larus spp),  of  {hich the black-headed 8u11 (Iar,s
' i . l rbundus) and Common gul l  ( Iarus canus) vere the most frequent ly
: ie:^t i f ied" l {ext on the 1i6t were the conbinat ion of svr i f ts '
$,{a11ovs and mart ins ,r i th 1J.5%, fol lowed by lapuings (vane11us

vaneLlus) \ t l th 11.24. birds of prey at ?.6r i  ard pigeons (Colunba

spp) with ?.3%. fne percentage of gufl arld 1aplring strj.kes Has
srf t i lar to the prevj .ous year.  Less than 1l  of  incialent6 (a cases)
were knobn to involve birds of greater than 1.81 kg (4 1b).

1.5 PART OI 'AIRCRAI"I  STRUCK (se.:  Table 5)

(s) IYom the rrgure i t .an be seer '  ' , ! :3t  lhe parts nost f requent ly
repoited as being struck {ere no€e vi th 24%, l t indsci  een with 16%'
engines 15%, fol l -oved by fuselat€ with 14%. I t  6hould be noted
thai th.re vere 17 incidents than one e4gin€ was st luck'
of uhich +- lree uvolved al l  er,g1r i .s.
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coNcLUslONs

4.1 the cveral . l  rate for the 1188 str ikes repoi ied during this

period by EuroPean oDer3tors rs t '5 str ikes per 10'(no dovedents

ThiE rare rs the same as j .n the prevrous year '

4.2 There does not appear,  f ron the avai lable data'  to be any close

correiat ion between the sirrke iate atd the aercJplane tyPe' in

terds of speed, eoE:ine t"vpe, etc.  l iowever '  despite considerable

varj .at ions betLeen types, +'here rs a dist inct correlat ion betYeen

str ike rate s] I Id aircrai t  s i?e. There is no evidence that the

st. i fe." :"  of  cxecut ive j ' r t  aexol lanee i6 above thal vhich

would be expect"d for their  i rontal  area" I t  nay be that aircraft

types which appear io be siDl lar to hunans are not sj 'n i lar to

r i rau, ul la theie are othei factcr '€r such as noi6e patterds'  shich

mav al fect t \e i . l t r ik* rate'  ' l ] t le cont inued long tern co] lect ion

of slat ist ics f tsv p:ovide fui lar in lor lnat ion'

4.1 There are Eome aitports out€ide ' 'urope there the nunber ol  bird

str ikes repot iec by gdrcpean olerato's rs h18h even though

movemenis Ny luropean reSir l ' j r :ec aircr3f ' ;  at  these aj ' rports are

bel ieved tc be Lo'r .

4.4 Gul is ( Iarus spp) dere 6truck sore frequent ly tha]I  othei birds''  
t " ins i""or ' .a :n 45* ol  incicerts '  l 'ess than 1S of str ikes l {ere

tnowi to invotve birds cf  gre:r ter thar 1'8 kg (4 1b) '  fhe

appl icat jon cf  neasures to ke€p 8ui ls a 'ay f 'otr l  aerooromes 16

theiefore of P! 'dle inportan:re.

4.5 {he nose sect ion including windscreen and raCone uere struck in

49* of incidents, foUowed hl /  the iuselage yi th 14%'

Approximatefy 111 of al ]  incrder, ts involved nole than one englne'

4.6 Th€ oajor effect ,as th€ de€tructron of a Boeing 7J7'  mere eas

also danage to 60 engires'  ar lprof, imately ' l  in 4 of the-en81ne

Etr ikes, ard'12 cases of radone darl lage, approxi i tateLy 1 in 10

radome str tke: i"

4,? f jasec on information provided by lour countr ies'  the est idated

minim1rn entrneerrng cost ol  bird 6trrkes to EuroPean aj ' r l ine6

*rs at lea]t  : ' "2 mi l l ion US doUars j 'n the vear,  to which l 'ust

be ad:ded the value of a Boeir-?, ?1? (about g4'5 ni l l iou) '

I
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Table l -

Report in| j
l i a t i o n

i r . ( J r r '  l . v  ' '

Belgiun

Gernany

Netherlands
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Sweden

SHiizer land

Lnited Xingdom

I ; 40.4(( l

l ' r i .

l , C

a - 4

l - 9
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2
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: ) i l  . l ) .

rr4. , ,  CiC

I : 1 ,  |  , a
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1 4 t 8  r t . ) , , 6 8 q , 1 2 1
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Finland, Greece, l lunf 'ar l / ,  I t :1y, potrnd, : . . , . !n
Y u E o s l a v i a ,  L u x e n b o u r p ,  R o n a r i a ,  U u l  p a r i a .

Total

C ? e c h o s l o Y  , k i . ,

1.2 Movement data for c.rrLanv is tron TCA0_so..rr-r . r : i
Lufthansa onty.

1.,  Data fror sHitzertand is for S,r iss: i r  onl l .

l - 4  g e l i c o p t e r s  a r e  e x c t u d c d  f r o n  r h j  s  r a b : t D _
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1 , 1
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Tab1e 2A sunnary o: Aeroplane Types

t s e c a u s e  o f  t h e  l o w  a l t i r u d e  o f  o r e r a t i o n ,  a n d  C l t f i c u t t y : L n  c o t t r c i l o ro f  n o v e n e n t  d a t a ,  h e l i c o . t e r  o n e i a t i o n s  a r e  . r o i . d  j r  h : u f : r .

T h e  f l e l r e s  i n  b r a c k e t s  a r e  f o r  a l r c r a t . t  1 . o r  r , l r i c h : n o r e ! a n t  d . , r . r  , j

2 . 1

2 . 2

lr--

Tyre
i  f . r  i d . n t r i

, . , .  { a

) l J  l I 4 r : e r o n

ATL e8 Larvair
l lor-Alns DCI D.rkota

:
I
l

o

1,AJt:

1 , . ' , 1 . '
i + ,  ' r  r 4
t , . .  i 4 4

t . 1

(l

I

PISTOIi

UI,JKNOWN
14

14111 (l ,c)10 ;1 .8 4r'  ,4 58

sikor6ky s51
Agusta !el1 eo6A
Others

2
1
I

\ J )
( r ) ' - .

TOTAL

HElICCITnRS

TOTAL l lELICtrPTt t?S 1 7  ( 4 ) t . J

I n c i d € n t s  l i o  q ! n e n t s

J e t
Turboprop
P i s t o n

TOTAL

1295 (18)  ? , \9 - ,844
]1E ( : r  )  ,a t , r74  : .1

4  8 i , 4 4 o  o . :
-  \ J r )

1 4 1 8  (  7 5 1  1 , i + : , L " 8  : . (

t . j
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( ! , /or ld  Hi .Lp.  Ai r . raf t  ove.  5.?OO Kg & l recut lv^ , le ts)

Eade  a  su . cess f JL  l&d i l a .

2t.1.7E Bo.ins 7o7 air

2a.1.?8 r.sins 70?

(sou.ce - l,lotds Ltr!)

11 .2 .?8  loe i rs  ?2?

18.2-?8 tu.itrs 7t7

rbjer 20

l irdlaf! d.sc.ndins th.orrh 2,at{) teet rd in th4 c].ud€ srrrJk bjJd le.etreted
'  d : -  " . r " .  d - . -  e " :  . J - , , ' a . : J  L r : e  l "  r ' . 1  .  - 1 .  A "  r B r !

TvA Tel Ariv

Ai. I!a.e Lyo!
( sa ro l aB )

l}aclE.!

Cr€Y: o 0 ?
Pa.6: o O ?

C.ev ,  o
0 ?

C. .v :  o  0  ?
Pa6s:  0

Cr.!: o O ?
Pas6: o

o 1
I,a6s: o

Daina take-off, a flock or Ell15 rirh 3n untios !@ber of blrds .n!er!ng
the lo ? .nain.t frie. ,{!..rafr .etu4ed .nd landed- I6is of eqine
ca$ed by td de cotlress.. failu€. {S.u..e -

Drri.g tate off a 11..)a of s..,116 (Irxs s.!) caueed an .n6rne ftre and the aircraft,6 retrm.

Cr.v :  o  O ?
Pa€6:  o  A  ?

0n approach to Liid:erEh l1eldj deEt.oyinE rh6 .adon..
Atrctali o&de a Erccesshr lmdr.q. ix. 51rd ras f.ud !.es:re bulliead behild
t h6 .add  e i eua .  ( sou .e  -  i , " ^ )

o ,

Ti€ a!..!aft yas r&:l.s off rtsi ve.r d.rsc fio.rs ot sn1r6 (rEru6 s!!). Th!
rrk.-olr ?d3 dbudon.i at 1t2 rrs (rr1 va€ rt4 kr6). lro J ':ijtne hac ra1i.d and ro { va6 srraina,
dd  rh€  f i . d6c !edn

ltoa f.oo rhe 8nd of the l9oo i:erle .{vl"y, rrth I tyr.6 d.nat€d. rn addlrlo!
l .  cheg inA  eh l i i n€s ;3  ud  r r ,  . nE rno  1  . . eded  l 2 . e r l& . . n rn r  f t u  b tad . r ,  ud  6n8 in .2  t ou r  , d
b1ad.6. (sru.?. - lJAo ai:irP Fop.rr 4/i3 &d r.ench ..!r.e€)

?a-2.?A B..ita ?a? layrtair siarjah 9 7 c r 3 r : o a ?
Po6s: o 0 9']

Just afre. t&ke a flock of brrds. ft6 blrds
bad l y  d8 i l sed  rhe  enE ines  snd  se . t l dns  o t  t he  f xs . t ase ,  bu t
€n.ra€ncy 1andin6. intdr!.s to rn. 9? o.curahrs. (s.u.c. _ Lroyds t,isr).

29.2.'18 !.- ro

a t l t r a l t  6 t r " ck  a  nock  o f  su l 16 ,  r adode  sd  i ns .6 t i l s  b1 rd6
.nJitr., thd air.rafr reru.rpd :nc t&ded. rnsle.ti.! of rh. cr.-6 enair. reveal€d

tha r  20  f&  b1ade6  had  rd i t ed .  ( sou r . €  -  ! i r t )

1r.1.?8 Vclo

lt ap!.oytnatel! laa rt Just arrer rs:re-off lhe tri.craft sr.uck a I.... bird, later idontifrcq
s t6 r k  ( Le l r o l t r 1o6  c  r r r .  i t u . o -p r ro t ' .  " i naoc recn

no r  pe .e : r a ted ,  h . v rec r  pa r t i c t e .  l r on  t he  hne .  l ae  ca ! . ed  d i n , r  u i u i eE  i o
t h€  . o -p i l d t ' s  f ! . c .  T l r e  a t r c . l f r  Je t t i s . ned  t u .1  ( xo t s r_  on  rh i 6  da t s  a i
Nairobi d lrlirstra 870?, a.. tro g.rt]sh ai.u6r5 B?'r'ls 6Dfrerad e4in. da,€se),
{source - Uii occur.ence leFo.t1ns rrsL.n)

at 20o fect Dn rake off cl br the .i.crafr 6t .ir e tlock of b1rds. cb. bird to.e a hote i,,
t ho  r iEh t  f l a !  l h i e  do thd r  b1 .d  en te red  i h .  r i ah t  . nd i ne .e : , u t t ; ns  i !  t a i l u . e  o f  i he  b l ad . s
in the fir6r, second, prd rht.d (ij.ur.e - r,1/,)

\.4.?8 B.ea(, ?at qr-sl{i Gosselirs Tr.inris t

A t . q i nc .  r i l o t  a . c  s .  l and ing  nnde r  t he . ! ! € r v i s i on  o t  d  i !E t . uc t . . ,  ad
h€  abo rL  r J  be .o r  n i r ao rne  a6 i r n ,hen  rhe  a i r . r n f r  s . . r . k  €  f r o . ; r . f  vood  l r 3son  ( c . 1mba
ldlmbLs), Itc rart.-oft ras aban:t.ned a! a s!e!r:i hrsher "i...ifr "."1d i.r b.
6to!!cd befcre r.rray. Tnc riEir rajn g..r collerEeLi and rhs.isbr eiE ne ras.  t r  

,  : . -  : . .  , .
.  t \_  , r r  r r f t

bod ensi.e folnd trat s.ve.at biria had b:€n rtrE.sted. (s.u.e - rcao;Djtijp R.lorr ai3



0b tak.-off ro11, btrds y... inEesred uto borh eierre.. Tare-off abo.r.d yher roth enaif,€s
l lm .d  ou r .  ( s . u r . .  -  r ! )

).9.7U

' - l

ca$ie. c.lif.rria

n {
N. t re r tdds

No.!h ralmou oo

cuat.nal'

rir H.u:t..

Flori.da

Pa . t t i c

a ?
! ass :  o  O  ?

a ?
P€sB: c 0 ?

0 ?
lar€ :  0  o  ?

o o 2

Pae6: o

aL ibb i i a : h rous i  z ,mo  f e . r ,  r he  a i ! c . ! I t  h i t  a  6 i ns1e  b i r d ,  bend ins  t he  ! n }3a rd  r r a i l 1 : g
ecs. flr!. Den'a. to jd !h. fiaps .onfisn.a::on, alf.ctang
airc.aft !crfo.nn... (sodr.e - rA,t)

Du.ins feke-off 3! aFr.cylnalelJ rlo kr6! a smll bt.d crossed ir tront of r5e ar.c.aft. selr
alrervards rhere ?as a loud con!.essor sraf1, qd e.-gue
s 3 a b d d o l e d a t 1 4 4 k | a ! t h e f 1 . e . h 6 c k 1 i s t c o d p 1 e | e d s . d � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
i t u t e l y  15  se .ond3 .  . - * y  La  r .  o "  " i " . " a  u " " ^ . . 1  . r
. r 3 i A  d e r : . b ,  , " r .  n " .  F r .

.sorid-lj.pe fd rDbal&ce ad rirurD {ir.. th. ",u j". .;.,"q ""6 b,.".d
i bough  nea  t he  5 ta6 . ,  t he  en4 rne  , as  des . r j oen  . 5  , a  : o r ! i  l o ss ! ,
(lource - PIA 1r. slfety, Ju€ 19?8)

Durina r,ke,off ro1r, .nrin. ! .uff.red bird ins:siiotr sd f:r6 a,rnij6. llk._otJ abandoned.
IN ld , t vo  t e  b l ade6  b .ok6 : .  cauo inA  6€ r . . e  u ra tdn . . .  T l r e  ! : . . c s6  e . . 6 .on ta t . ed ,  a r i ho r sh
th. Ed cM!res6o. cr6ir6 s:tle.ed s bun-th.olgr d! roth 6Laad xurfold. (sou.. _ n.tn".t*a"
&d UK !ef... s's:en]

2,i.?.78 conval. ,8o Nq82tc a l  c . .v :  o  1  2

At  o?o2 .h .6  Em,  j $ !  a6  t he  q r r . ^ r r r !  n r , L  1 i : . r p1 r . .  n r s r s )  6 t . ! , . k  i r j .
r he  t e f t  ! . o l e l l e r  au lo - f ea rh . : r d  i r t t e j  4 r ! .  T r , e  a r r . . a t .

i u raed  ! o .h r  1€ i t  and  f I 6 (  t o r  r  " r n ! r .  19  se .o . j ,  bca . r c  r ! . . 3 I . i  i n . .  a  r oh f re r r r .
Th .  a t t on l l  r anF r . r a t r  t r .  p . d !ab t .  co l s€
eds  t h .  t a : l ' r g  t r o .e l , r ee  d r . i . s  r n . : f l ne r r
r c reo .o l os i . a l  co .d i r i ons i  uh r . n  a l l . r ed  rhe  . : . . r 1 i :
v h i . t  h .  . o u 1 d  . d  r .  r , ,  a  - d e  , ,  , , r  . , _ , . t , . . r r . n
6d  d i 6 . i p l i hc .  ( sou r . .  -  x r :B_a rN_7 r_ ' r )

26.1,79 rxj)

ft:i::"'1ii:;:.":i::' 
.ock or bj!d61 ro"' ldd'd vrth r' inru'i'6 to 1c o.culsts.

1r,8,'/e .B.,riv ??7

\h r l .  ho ld j l s  a r  101c t { ]  f . . t  } , . s r ,  a t fc ra f .  h j i  a  r to .k  oa
1o6e d  t5 .  Ie l r  s ide  o t  ths  a r . . rear .  oa  r r : r  f t l [a .

d i m € t e .  h o l e  v e . e  a L . !  r , r ! n j .  i r o ) r . e  -

Dc-8

I r l ed i a l e l J  a l ! e .  r asd ins ,  i he  a i . c . a t r  r o11ed  rh .ou ih  a  f t r . , :  oa  i ) i l :  i : ] . r  r . r e  i r s r : : . . f t
r r ,  r - r " r ,  t , .  u ! o  e : 8 I - ,

.4in. draE:. (Sru..e - F,|tA)

? lirc.

cuL r€  ( I t r r . r )  ! . r e  s t . r c k  t t L r i ns  t * e - . f f !  e . lE rn€  I  k . : d . r r t y  r s r  ; , ; r i j  r r { ! i l .  vh r ; "
.3i.!e anl rra,l

l . 1 t ] . , o i c (  b . f : i .  r . i r :  3 . : . r . t t i  . . u I d  1 , ,  . ;  - i ,  : _ r j : , . .  { l  +  ! ! . e
c l Lsded .  ( : . I : .  r ' , . ad ,an  : . . r n  c .T l r i e . )

imedn r . l y  a f t . r  . ' - l  l c l t i d . d  r l r J ,  a  1e , ! ,  b1 r_ ,  : , . , ! : r l , t . 1  : . : 1 i , . , c ! t : . r n !
! , j ; , c s1 r . i d .  C lass  t i e  c . _ ! r l i r i :

a f i i ; e r  . . . e i ved  t 3 .e  anc  hMds .  l i l o t
r t ud .d  a r . c t r t r  v r r \ o f , t  l u rhc r  r nc i den r .  ( so r f . a  -  !AA )

?1,9 . , . t



?.10 .18

28-1a.73

7r.1O.?a

? . 1 1 , ? 8

2 4 . r 1 . ? 8

P o . t l A u i

rnr l1.rn.s

c t . t ake -o f f  1011 ,  s i r . r . l !  i r a4n l . t  e : r r l e r i ,  d j  l r . d i a t .  p , e r . ed rc t i on  vas
dsce  l ad  a ! . . . r f t  a3 . . r i r o  ! f e : 3 t i e . r f f .  T f . . . r n . 1 : . es  H . f e . t , - , , . a . . a  r . i " . . " a  r " r . " . , . . .
v i t f  no  dmd . .  ( i J r , r e  ; r r l

Cn tak . -o f r  . c lL ,  s t l l l s  t l l t . v rs  j$s : ion  o f  Concs tac

nr rh- . ie .d  lbor t .  (s .Drce  _  r rL { )

D$rnE a iiuinjJ f1;Erit a r!J(.c r.6 malc, d).rng yLr.h erfhrxe 1 thro!!1c vaE

.Ireccer-iia rh:olsh a,ooo frct ei : ,o L:.r6, r_he s flo.k .f du.is. o.€ duck
th? rriihi srce tir. tao_ard ta66,aas ho1,t.

r t  8o1  f ee :  on  r ' ! i . - r f f . t r i ,  a  r r on , . r r . s i ,  Tn .  r r q l r  6ns in .  i , ce l 1 .

! . u rdE .  ( : r o r . ce  -  i n ^ )

r i r c ra f t  ! j . . t cd  r a j i e - r r r  a r ! . :  i h .  6 t a t t  r un i : s  se . . . .
r €6u r ! , n r  i n  s i a r r  va f . f , r  s ! : . k  l us t  r r j . r  r o . r , .  l : . " , " .  _  i ee t

I;l:i 
',:{tixa"LlJ' ij;.:'1"t"'i;1,,:.1.;:t:"::"i::.ii""i.;i".}:i..:;,:::":":i:"i:",



BIitD SlFthT COM,ITT'IEE I']IROPD

Srus6sls,  l ' lay 1981

llei: BSCI',/15 lfP I
(nnt pl  esented at MeetinS.
l ,ur rncluded i I l  Report  Lor
benef i l :  of  Meflrber6 )

Ll Rl) S'�j'�lt1{]tr

( A l r c : a f t

DUPINC .1979 TO Ei]RCI!J,N RIjGISTT]REI
CIVIL A]RCRAI' I

over r?0o ks H:,ainrrn d. ighr)

J Thor"p.' UK
Nethe.lancilr

l l r r : i  i . t r ' i ' ,e6 repo : .ed throughout  the Wor ld rn 1979 bv operators f ron

i :c i ; r1e. , ,  :  r r . j reaj l  co.J- t t r ies have been . | . f .a j : ; :ed.  ' i "ne analys is  i .c ludes

rale. j  ) :  r 'o l - r  i r ' jes,  ar . rcrs i !  type.  anC a{ : r -c i i .o tnel i  based on a i rcraf t

i x o v r m c i i : ,  i i  a l r o  c o v e r s  b i r d  s F e ( 1 e s .  i r a r i -  o t  a r . r . r a f t  s t r u c k ,

c f f l r c i .  ' ) :  , l r ' . 1 { ' ,  c o s t  a n d  a i r l i n e s  a t l e c t e d .

i : . { :  ! , - r , , . .  :  , '  ! .  1 9 7 )  v a 6  s } j . g h t 1 y  l 3 ! P r  t h a n  r r r  l h e  p r e v i o u s  y e a r '

; L r t s  ( r r  L '  r ; , r . )  q r | e  r n v o i v e d  i n  n e a r i v  h a l f  l h e  j n c i d c n t s '  , I } ' e

r i . i . :xr  . l  . r i r  ' r '  . l  mrge r -o 7C engine. i "  r i " l r ine the yeai '  b l rd s t r lkes

w . r e  . , s : . r '  , f  i -  c o s t  l ] u r o p e a i i  a L r i l n e s  a i  l c a s t  1 . 1  f i i l l i o n  U S

a . I  l ,  r r ;  j .  r D a  1 r .  "
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I ) r t i t ' J S S I C N

n- r  ; , i lNJ,Lr  RATI; /COUNTRY (see Tab]c 1)

, . ,  1  r r t D . r l t , t i o r  h a s  b e e [  o b t a i n e d  ; r o l ,  t o j a f  o f  1 l  , -  i .
, : ! i i r L i r e ; : ! .  A  f e u  o f  t h e s e  v e r e  n J t  a l l .  r , o  p r o ! , , r : r  l r r ,

! (  .  i  p F r . . , r i  . .  . i  .

1 1 ; l e e  r n i  n o t  t n  o t h € r s .

11,,  i 'hp overal . ]  st i ike rate for the 1426 incident€ contarned ir ,
t -n: !s anaLysis is 4.2 per 10,OOO novementE (tvo novenents pe:
l i i .ght) .  l }116 16 sl lght ly fess than the rate of , .5 recorde.
durlng 19?8.

(c) The str ike rate reported by
inajor factors -

each country i5 dependeBt upcn iw{

- reporting standard

- the bird str ike probleo at airpor ' tE \ , i th in that countr.y.  : i .d
that coudtryrs air l ine6 route structure.

(d) Ihe country ,rath the higheEt reported str ike rate is S{i tzer-:ano
\. ,r th 11.7 p€r 1O,0OO oovements, foUolaed by Ger. ldany and Eire, bo.

1.2 i iRCRAF? ryPnS (see Table 2)

i3 j  . iet  Aeroplanes

(i)  For seve!.a1 years lhere appear-s to have been no consislenr
cor.elat iolr  between ai icraft  of  s imi la.  design, eg DCB
and B7C7, BAC '1-1'1 and DC9. It may be that ai!.craft r/rhich
appesr simi lar to hLreans are not sini lar to birds, and
ther 'e are othef factors 6uch as noise patterns, which can
affect the str . ike rate,

( i i )  Again in the 19?9 data there is a dist inct correlatron oDru.rn
str ike rate and aircraft  i rontal  area, the rate for the four
r ide-bodied aircraft  being 6.9. wel l  above the nean for al i
j€t6 of 4.4, al tbough the.e aie coDsiderable .rar lai ions betreen
6one aircraft  of  s ini lar.  s ize. the most glar ing di6crepanc:. .
for rhich do explalat ion has been found, i6 between the rat i l
for the DC10 and L1O11 l ' r istar. ,  the reported DC10 r3te berni i
nuch greater.  than ihat for the L' ]O11 Tristar.

(b) T\rrboprop Aeropia.nes

The average stnke rate for al l  turboprols is s igai f icant ly lesj .
thatr  that lor jets.

(c )  Piston Aeropl.anes

Very fer str ikes $ere recorded to piston engined aeroplanes.



(d) hel iccrDters

t"} ]e nuraber ol  str ikes reporled to hel icoplerd is very low, onIJ
f i f teef i .  Because f iel icopters f ly nainly at fow al i i tude {here
bird6 are oost f requent ly fo.Dd, they are cont inuouEly exposed
lo ihe r i6k of a st l ike. therefore f ly ing hours have been used
to dei"eroine a 3tr ike raie" F(r i  reasono \rhich are not at pr€sent
k n o w n ,  r h e  r a t r  i s  l J u r  a r  ' . 1 o ( r  1 . ' , O O O  h o u r s .

1.1 ATRoDRO{IS (see Table l )

(a) Ihe aerodrome data i .s oI part icular inportance as i t  may i [dicate
vhere bird control  EeaFirres need to be taken. Sone countr iea rere
able to prcvide aerod.rne ncvemeut data ior their  nat ionaf ly
.egistered sircral t ,  so that a r lat iona' , ,  rate could be quoted.

The total  r l rmber

(b )  Str ikes relor led
of the folLol{ ing:

ot  FL: ikes a+-  each aerodrone
has a l60 been inc luded.

r in  a. ! -odrones aJ ' .  in f luenced

r  reported bY al l

by one or nore

(.r )

( i l )

( i i i )

( i v )

r e p o r t u g  s  L i E  a . d s

the prevai l ing bird si tuat ion uhich oa-y vary
. - r ^ . / r i n d  r ^  n l , . !  - r . . r  f i , a

the nunber oi  Ei ! 'craft  nove' lents

the el fectrrelre;s o1- i ; r . . r  .Jntrol  neasutes

local factot6, ?erhaps beyond cotrtrol  of  the
aerod.orne, eG a rubbrsh dunp or bird roosl  s i te
i !  t h e  v i c  i n i l y .

Because oi  factors out l ined in (b),  direct coopa. ison of the
ieported strrk€ rates lor di f fereni a€rodrodes is l ikely to be
ri6IeadiI ls.

(d) s igni fr .cant nulbe.s . f  str ikes have been reported at sone
aerodromes o\: t -s ide Eur.1pe. NideteeD sir ikeg rere reported at
B:{Egkok, ard tl}e rumber"s at Defhi and iEtanbul appear to be
.ather high, s lnce ihe nunber of noveneotG by Xurop€an aircraft
at  nost ol  the.:e aerodrooes is conparat ively 1o\, t .

(e) ' Ihere rere 1i , /  rnc), ! i . r1 '-s vr! ! r-re lhe aircraft  ra6 considered to be
eu -ro.r1-e"



.v

I
-.d
sent

rf t

, b e

i : o o e  j i J ; o h i . : r , : 1  r i  i r  | ' j j . r o  s r .  : f .  r ' r r . , v . j . l  w r s . r v r i l . r i ! .  r : r
7 ' / ?  . - r c \ a . t ' r ,  \ \ 1 ' . , .  ' ' : , , r  i " . r  . r r i .  ! : J :  d t : , : . ' 1 r - ( :  ' - , . r .  1  - : c ,

f r . a r r r s  { l a r c .  , r l  , :  r , ,  r ' r :  .  , i  , :  I  r r r r , . ,  - i v 3 i v e d
gu] ls  i i ; r .ns , - ! r j , . : ,  i f  , f - : .h  . , , iaoed gtr l r  i ;a .us
r i d i b u n C u s )  " L i i  i . . r , , : r r  4 r , i i  i , ; : , . i  a . i : € a t a t u s )  $ e r e  t h e  m o 6 t
f iequeni ly  . rcr . . :  r  , . j  f l ! r :  i r l  r re . rs t  ve ' :e  Lrre conbua+" iot rs
oi  s ' r :L f t i , ,  ! : { ' i l  l  r ! . -  , l : ;
( v a r l e l  L u .  t . t r e : . 1 r , , r  r r t ? :  1 , , ) . . 1 , t .  c : r  r : ! :  . f  p t e y  a i  ? . 9 ,  a n d

Fi8con. ,  iCol ! i . f -  ,  sr i i ,  e-  :h  -  . :  r ' l :c  ' , i . r  e . . r i i ie  of  gut l  and
I a p x l n 8  $ : r r i . :  ; , r . . j : . r ' . j : r  t r  t  i :  D  ' "  ,  , .  I r  r . ' u  s  ) ( , j r .  L e $ s  t h a n
1 %  o 1  r i i : t i p r l r , ,  L  ,  . r , r  r r : l  r . ,  ' r  I  i . . i f f 1  i o  L r ! c l v e  l r . C 5  o f

E r e : t e i  1 l . e ' t  I  - ;  i  i  l i  i

( a )  F f o l .  i l r .  i , t s . .  , i  . t :  : .  : i t , :  r t : : .  : . , r '  t r ' , ) r !  ! x t r . -  i r e q u e  t l _ r
r s l } o r . t . J a  e . .  l - ' L - : i , : . . 1 r r ^ r !  , r l i  : r : : r ,  , l r c : r c r . e e n  u i t h  1 t % ,
. : rgr .11e5 l ! r : ,  r  i  ! ! . ;  l  , r - ;  i r i . r i i i t r  " r r t ,L  - i ' r : t .  

I i  s iouid be noted
t h a i  t h r f .  ] : : . ,  . - .  : . r ' : , i : t : .  / j  . .  E n l l : 1 (  r " , d -  s t r u c k i
o f  u h i . i r .  . " r ' o  r : r  i , i r i  r  ; i  l  f f r r i r r e ! .

l . (  f . 1 . f " . . ! , . : , . t  r . .  f , . . ,  \  . .  , .

(a)  I r , r r r r ,e  ! ie  i rc i f , i , i  , i : r rer .o t r , )  r . :s  pni r , r r  ' i l  engrne! :  re l .e  danaged
s 1 r c h ; i s  ! o
i l r i n - e l ] q i - n . :  : , : : . : i . ' \ r  "  ' , ' r '  , r i  , .  r  i r , r :  , . t r r r . s  1 r a ! I v e c i  e n g i n e

( b )  O n i J  o 1 e  i e r r n r . i . , r r r  v : : r , . r r | ] r - 1 . 1 ,  r i  : i r : r l . L  n r l ] n l r e r  s l t e r  c o o p a r e d
w i L h  1 8 i  y r l r l : r r e , - r  s r r , .  e E ,

i c )  t h e r e  r i  f i ; . i : r  i , ) r 1 { e .  r ( i t  o l  1 1 , +  r a d o m e  G t r i } { c b ,
( f%).  1n u, . , r r  ; i , ; rcr  i r i r  r f i r l { i , i  ia . -  r , r lJ-  ra l . rmua,-ec,  bdt  in
a  f e r  c a , i , : ;  . i  , : 1 . ;  r , j , i : i r f . . l "  r , -  . . , . 1 | , r e  s L r e n g i r .  i 6  I i ] n i t e d
b J  r h -  r r e ! ,  I : ,  i . r . : , , . ' . ,  r  . (  :  ' : .  . r , - r : l : r , :  i . l - j . r a . ' ' . D r y
' : F (  -

1 , 8  a l , j ,  d A l a  r i : i l r  . , . : . -  i

' 5 r s  i . r l , l : :  ; : .  "

l i . fk . i : i ,  S\ r i  tzer land and
, s : * -  l r o n  t h r s  i t  i s
n r  I  r rL: t ' . i i rd  . tera lors 1s
. .  r r i  i  i  ! . s . :  t h a n  t h a t ,

i  i :Lr :  f 'aL. i  , r l  rndrv idual
i . i -  l 1 : i . : r l . y  i r l f e c l : d  b y

. i .  i , r r r r ,  l r a . r i  -



2 CONCLiSIONTI

2 . '  i - e  v - - "  :  -  r u .  :  . 1  t ,  i . :  r ' ] c r ' 1 J  d ' t r l n J  t h i s
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B i r d  s D e c i e s  - 1 9 7 9  ( c o n t i n u e d )
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