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The st . j tes repor ted throughout  the ror ld  ln  1985 by operators f rom t te lve
E!rop€an countr les have beer analysed.  

- Ihe 
analys is  inc ludes rates for

countr jes,  . l rcraf t  types ard aerodromes based on a j rcraf t  movenenls.  I t  a lso
c o v e r s  b i r d  s p e c i e s ,  p a r t  o f  a i r c r a f t  s t r u c k ,  e f f e c t  o f  s t r i k e ,  a i r l i n e s
af fected and co st .

The shike rate in  1985 vas at  4.6 per  10,000 novef le i ts ,  s l ight ly  lo*er  thdn
t h e  5 . 0  0 f  1 c 8 4 ,  r ' o b a D l j  o L o  t o  o  "  o '  t l F  b e s t  r e p o . t i r 9  L o L r n l r i e t  t o t  b e i 1 9
i n  d  D o t i ! i o n  t o  o ' o v i d e  f u l l  i n f o ' m a t i o "  G L l l s  { L d ' L s  s D p  l  | , e r e  i ' v o l v e d  l r
37X of  the jnc lder ts .  There vere 16 cates rhere hore tha ' l  one engjne suf fered
i rgest ion.  The mnjor  ef fect  yas danage to 88 eng1res,  nnd ihe cost  *as at
l e a s t  3 5  n i l l i o n  U S  d o l l a r s .
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1  C o N a L L S  l 0 ! 5

A P P ' N O I X  1

T h i s  s t u d y  i s  b a s e d  o n  i n f o r f r a t j o r  s u p p l i e d  a n d  t h €  a c c ! r d c y  a n d  d e t a i l  a r p
or ly  as good as that  repor ted,  Any opi r ions e{Fressei  are those of  the auth0r



I tr!o!!!l!q!
t . 1  l n  o r d e r  t h a t  a  c o m o n  b a s i s  f o r  t h e  a n a t y s i s  o f  b i r d  s t r i k e  d a t ;  c o L r r a

be agreed,  a lork j ig  Croup of  the Bi rd Str ik€ Cmni t tee Europe 13!
forhed 1n 1972,  

' led 
b j  the repr€sentat ive f ron the tn i t€d t ingCom Cjv j t

A v j a t i o n  A i r r o r t h j r e s s  D i v r ' s j o n  a t  R e d h l t t .  R e p o r t s  c o v € r j r 9  t n e
.  i r d r \ r a u d -  ) e a r s  I 9 ' ?  1 ,  l a S d  i . - l u s t t e  r a v e  b 6 p r  p , e \ d  t e C  t o  B (  L

n " "  n l s  T h i s  p d p e ,  c o r r d , n s  t r "  1 9 8 5  a . d r r s i s .

1 . 2  A p p e n d i x  I  c o n t a i n s  t h e  T a b l e s  o f  d a t a  r e l a t j n g  t o  t h i s  p a p e r .

!!q?!
F o r  t h e  f o l l o r i n g  r e a s o n s ,  t h €  a n a l y s i s  l n c l u d € s  a l l  c i v i t  a l r c r a f t  o f  o v e r
5 7 0 0  k S  ( I 2  5 c 0  l b )  n a x i m m  * e i g h t ,  a n d  e x e c u t j v e  j e t e  w h j c h  r e j g t r  j u s t  t e s s
thai  5/00 19,  e9 Lear and cr ' td t ion.

( a )  t h e  a i r i , o r t h i r e s s  r e q u i r e r e n t s  r e l a t i n g  t o  b i r d  s t . j k e s  a r e  d j f f e . e n t
f o .  t h e  s m a l l e .  c l a s s  o f  d e r o p t a i e s ,

{b)  huch nore is  tnoM about  the repor t jng stdndards of  cp€rators of
t r a n s p o r t  t y p e s ,  a n d  t h e j r  n o v e m e n t  d a t a  i s  m o r e  r e a d i t y  a v a i t a 0 t e  t h d n
t h a !  i o .  a i r  t d x j  o r  F r i v a t e  o m e r  a j f c r a f t ,

( c ) a i r c r a f t  o f  1 e s 5  ! h a n  5 7 0 0  k g  a . e  i n  g € n € r a l ,  n u c h  s t o * e r  r i t h  a
C j f f e r e n t  n o d e  o f  o p € r a t i o n ,  r e q u i r i n g  l e s s  a l r s F a . . ,  a i n  a  h o t i c c a b t J
di f ierent  s t r i Ie  rat€ wou]d be expecte l i_

!!!qqs!!!
31 &ry] td!€/qotarry (see ralte 1)

( a )  l n f o r o a t i o n  h a s  b c f n  o b l . a i n € C  f r o n  a  t o t a l  o f  t n e l v e  L u r o t e a n
c o u n t r i e s .  A  f e ,  o f  t h e s e  , . r e  n o t  a b l e  i o  p r o v j d e  f ! t l
i r f o r a a t i o n ,  a n d  t h . j r  d a t a  t h e r e f o r e ,  a p f € a r s  i n  s o n f  t a b t E s  a r c

( b )  I h .  o v e r a l l  s t f j l €  r a t €  f o r  t h !  1 3 8 7  j n c j d e n t s  c o n l d i n i d  i i  t f r ' s
a n a l y s i s  i s  4 . €  r , . .  1 ! , 0 t 0  n o v e m e n t s  { t * .  n o v e n c i t s  p € .  f | ! h t )
l l r i s  i s  l € s s  t h a n  t h e  r a t e  o f  5 . r t  r e c o r d c d  d u r i r g  r ! ! , 1  { 5 . 6  i .
1 9 8 3 ) .  0 n e  o f  t h e  m c s t  € f f i c j e n t  r e p o r U n g  c o u r t r i e s ,  c e . n a i j ,  i 5
o r l )  p a  r r a  I J  i  - d e d .  1  j <  r a r  r d . e  r . ! . l 1 4 j  . .  1 , "  . . . d , ,  1
r o q r  r f q  o i  t n e  r a r e .

{c)  Ihe st r ike rate r€p!r ted hy each country is  depef i r i t  uFci  t r .
major  factors -

-  r€p0r t i  ng starddrd

U e  b ' r d  r l - ' . "  o  o b  e '  d t  a j r p o ' t ( , i r ' r ,  r t d t  o . r . . r ,  a ' .
t l d t  c o J r  t . r ' s  d r . l r l c s . o - r e  s t ' u c t u . < ,

( d ) The country x l th  th€ t r ishest  repor ted st . i t€  rare dnd foss ibte th€
nost  ef f ic ier t  repf i t i rg  js  Sr i tzer land | l i rh  8.8 per  10,OJl)
n o v e n e n t s ,  f o l l o t e d  b y  t u s t r J a  y i t h  7 . 5 .

l e l  T h e  h i g h e s !  r a ! e s  o f  d o n a 9 e  h a s  b e e n  r e p o r t e c  b y  C z e c h o s l o v a l j a
a n d  F r a n c € ,  * h i l e  G e m a n  r e g i r t e r e d  d j r c r a r l  a r e  a l s o  t h o u ! h t  t 0
€ x p . . j e n c e  a  h i q h  r a t e  o f  d a n d 9 e .



3.2 Ai rcr . f t  Types {see Table 2)

{  a)  ,Jet  Aeropldnes

{ i )  For  several  years there app€ars to have been no consistent
corre lat ion bet ie€n a l rcraf r  of  s jnt t i r  design,  e.9.  DCt0
and 11011.  I t  n4y be that  a l rcraf t  | lh1ch appear s in i tar  to
hurans are not  s in i tar  to  b l rds,  and there are ot ier
factors such as nolse pat terns,  hhjch can af fect  the st r ike
rate.  There is  sone d i f ference i r  the l t r ike rdte of  4,  3
and 2 €ngined jets .

( i l )  T h e  s n a l l  s a n p l e  o f  I 1 6 2 ,  t h e  D C t 0 , 8 7 6 7 ,  A 3 0 0 ,  A 3 t O  a n d
r4ercure bave a.bove iver .ge st r ike rates.

( ' i i  )  lhe a i .craf t  t ' j t l "  the g.e. test  aanage rate dre D 10,  , !300,
A 3 1 0 ,  T U l 1 4 .  D t 8  a n d  8 7 4 7 .

( iv)  2 lX of  s t r ikes to four  engined jet  porered a i rcraf t  caus€
danage rh i le  tne average for  a l t  je ts  js  11C.

turboprops is  3.5 compared * i th

3 .(b)  T! rboprop Aeropla ' les

The ave.ag€ st . ike rate for  at l
5 . ?  f o r  j e t s .

The rurnber of  s t r ik€s repor ted to h€t jcoprers is  very lor ,  onty
1 7 .  8 € c a u s e  h e l J c o p t e r s  f t y  n a j n t y  a t  t o * . t t j t u d e  h h e r e  b i r d s
are most  f requent ly  fo lnd,  they are coi t in lous]y erposed to the
r i s l  o f  a  s t r i t e .  l f p r e f o r e   l i n g  h o u . s  h a v "  b e e n  L s e d  t o
d p l e m  l n e  a  s t . i l e  r r t e .  t o "  r p a s o n s  r ! i c h  a . e  a o t  d t  p r € ( p . t
known, but  nray be assocjated x j th  thei r  conparat lvety l ; r  r r€ed
a n d  f o r r a r d  r o i s e  l e v e t s ,  t i e  r d t e  j s  t o r . t  I . l  F e r ' r 0 , 0 o o  h o ! r s ,
the sane as in  1984.  There rere t*o cases of  dai ra le.

3.3 A€.odromes (see ISt€ 3)

{ a )  - t e  a e r o d ' o n c  d d t .  i s  o t  p a . t i t u  a r  i n p o r l d . c e  d (  j t  m a )  j F o . ( a t -
' h e . e  b i r d  c o . r . o t  h $ s L . e r  n e e d  r o  b .  t d r e r .  S o r e  L o . ; t r i e s  h L , e
able io  prov ide aerodroine mov€nent  data for  thei r  ndt iona v
res is tered a j rcraf t ,  so that .  a  nar jonat  rate has been quote; .
- F .  t o t a l  n u r b e r  o f  r t r i k p s  . t  e d . h  . e , o d . o n e .  r e D o r r e d  o !  a t l
l . r o p e a r  s o - . L e r  n a s . t s o  t , " . n  1 4 c l u d e d .

(b)  Str ikes repor ted on nerodron€r ar€ i r f tue.ced by one or  more of
the fo l  I  or ing.

( i )  .epo. t ing 5tandards

( l i )  the pr€val l {n9 b i rd ! l tuar lon rntch ndy vary.ccordi .E to
pl lce .nd t ine

( i i i )  t le  nunber of . i rcraf t  novements

{ iv)  the ef fect lveness of  b i rd controt  mear l res

local  factors,  perhaps beyord controt  of  the aerodroi re,
e . g .  a  r ! b b i s h  d l , ' p  o r  b i r d  r o o s t  s j t e  i n  t h e  v i c i n j t y .
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{c)  Because of  factors o l t t tned in (b) ,  d i recr  conpar json of  the
repo' ted st r j te  rates fo.  d l f ferent .erod.omes coutd be
n l s l  e a d i n s .

(d)  Europ€an aerodrones vt th. f ive o.  rore damngtng s i r tkes at*  tne
aerod.one a.e Par is  Coc,  f rankfur t  and Han! ! .a.  This  n lv  tn sone
(.ses be a ref lect lon o l  t re rerodrone rovenents.  tocat  6t ra
populat ions a.d repor t ing ef f lc . lency.

{e)  Solne.erodro4es have a h igh nunber of  s t . i tes nearr  txe a i rDo. t  in
p a . t j c L l d r  P r . g u e ,  P a r i s  C D G ,  F r a D t f u r t . n d  L o n a o n  H e a t h . o i .  T h j s
naJ.be a ref lect lon of  the ht9\  nnbe.  of  nove{ents bJ,  tu .op€ar
r e g l s t e . e d  a i  r t  i n e r s .

( f )  only  Par is  CoG reported many cases of  damage near*  tne a j rpor t .

{91 Signi f icant  nunbers of  s t r r ' les hav€ been repor ted at  aerodrones
outs jde Europe.  Ten st r ik€s Nere r€por ted at  Arusha {Tanzania) .
Four of  the inc idei ts  at  a i robi  and three; t  tbnrovia resut ted in

3.4 Bl rd sp€cles {See lable 5)

Sof ,e knowl€dge of  the b i rd spectes jnvotved wa,  avai table in  6 l t  o f
inc idents.  The ldent j f icat ion standard rdnged f rom exnnt iat jon of  b i rd
r e a a i n s  b ) ,  t r a l r € d  o . n i t h o l o g i r t  t o  t l " e  t l e e t i n q  a t a n c e  o f  a  D i t o t ,
0 v e r a l l  3 7 1  o f  s t . i t e s  i n { o l v e d  g l t s  { L a r L \  s p p . i  6 t , n . c r  t t , "
B l a ( l - h e a d e d  g u l l  ( L a r u s  r t d l b r . d u e )  v a s  r h e  n o s r  f . e o L e n  y  i d e n t i t i e a .
This ls  s ln i lar  to  1984.  i lext  on the l ls t  was the Lad ing ivane us
vanel lus)  h l th  131 and rhe cohbinat jon of  swl f t /s{ i |ovm;r t jn  at  t6x.
Bi rds of  pr€r  accounted fo.  l2 t  corpa.ed ! i rh  o. t l |  7 t  in  1a84.  L iqht
i i c i d e n t s  r e r e  b e t i e v e d  t o  l n v o t v e  a  b t r d  f e a v i e r  t n d i  L B I  l q  ( 4 1 ; ) .

T h e  b i . d s  s t . L c l  d . r i n 9  t l e  t r s t  t e n  y e a r s  a , e  s . n h d r l s e d  o . e . t € d f .
There does not  dpppd.  to be a ctedr  t r€^d.

3

) ,

B i r d s 76
YLAN

77 78 79 80 81 82 83 84 85

6ul l  s l tarus spp.)

vane us)

(fal  conl formes)

Pigeons (Cotunba spp. )

Sf,l ftl sral I orlrartl n

44 41 41 41 41 45 33 35 41 37

1 4  l 0  l I  t 0  1 2  9 1 4  1 3  1 7  t 3

8  9  I  8 1 0  1 2  9  8  7 1 2

7 9 7 7 7 7 7 8 6 5

l r  l 2  1 3 . 5  1 8  1 5  t r  1 . 3  t 8  l l  1 6

*  0n -  !p  to 500 f t  ln  the
Near -  50!  to  1500 f t  on

200 f t  6rd beto i  o i  dpproach
let reen t000 f t  .nd ZOt f t  on

cl l 'nb
c l  lnb

7Jl



3 . 5  P a r t  o f  A l r c . d f t  S t r u c k  ( 5 e e  T a b t e  f )

t 9 r  6 r  t ? r

I r o -  .  f r 9 L . €  t r 6  p a r r (  r o s r  l  " q - .  ! 1 ,  ' e r o ' 1 ; , d  d s  b .  r 9  s r , - . .  i  .

1 t  should b.  noted that  th€.e we.e 16 in . identr  rhere nor f  t ta i  o i .
e n 9 i n e  w a s  s t r ! c k ,  o r  1 i l t j c h  5  a r a e . t c d  a t t  e n g i f e s .

3.5 Ef_fects of  s t r l t !s  isee Iabl€ 7 )

{ a )  D ! r l n 9  1 9 8 5  a  t o t a l  o f  8 8  e n q j n € s  r . r e  d a n a g e d  s u c h  a s  t .  r . q u i r e
r e p a i r  o .  r e p l a c e m e n r  ( 3 9  t e s s  t h a n  J n  t 9 r 4 ) .  o f  r h e s e  6 4  r e r e  o n
t r i n  e n 9 i n e d  a i r c r a f t .  I t  a p p € a r s  t h a t  3 0 1  o f  r e p o " t e d  e n ! i n €
s t r j k e s  i n v o l v e d  e . g i n e  d a f t  a 9 . .

(b)  0nly  s-"ven s indscreans t iere chan!ed,  a smdl l  r l , lber  c .mtared y i | r
t h e  2 7 3  r i f d s c r e . i  s t r i k ! s ,  f r 0 . e  o f  t h e s e  w a s  I n o e r  i . o  i n ! o ] v e
P e n e t . a t i  0 n .

( c )  T h e r e  * ? ' e  2 6  b a s e s  o f  r a d o m e  d a m d g e ,  o ! 1  o f  2 3 6  r a c o m e  s r r i k e s .
l n  n o s t  c d s e s  t h €  r a d o i r .  w a 3  o n t y  d e t a h j n B t e d ,  b ! t  i i  a  f e ,  c a 5 e s
r t  wds shat t .erea.  The r .done st r€n9th is  t j i i i ted by the need for
d i e l e c t r i c  p r o p € r t i e s  € n a b t j i g  s d t i s f a c t o . J  o l j e . d ! i o 4  ! f  t h e

3 . 7  q o {

0nly three count . ies {Denna.k,  Fra ice,  t te ther tands)  rere abte to
p r o v j d e  c o r t  i n f o m ! t i o n ,  f r o n  * n l c h  i t  N a s  e s r j n a t e d  t h . t  t h e  m i n r ' h L h
c o r t  t o  E u r o p e a r  a i r l i n e s  y a s  3 s  F i t t l o 4  U S  d o | a r s .

3 .I !1l!!al! !t!r!lgr !!!gt]l!l I see rdbr e I )

This table prov jdes a g l ide to the repor t lng ef f ic ie icy and probtms of
i n d j v i d u a l  a i r l l n e s .  I t  i s  p . o b a b l €  t h i t  j t  i s  c o n s l d e . a b t y  a f f e c t e d
b y  t h e  a i r p o r t ( s )  a t  u h l c h  t h e  a l r l i n e  h a s  j t s  n a j f  b d s e .

4 C0[CLUSI0I

4 . 1  T h e  c

Danag(

4 . 6  G u l l s



!!! q!!! rqr!!
4.1 The overal l  ra te for  the 1387 st r l t .s  repo. te i  dur jn!  rh is  per jod b!

E!rop€an operdtors is  4.6 s l r ikes pe.  I0 ,000 r l rvene. ts .  Probabty nu.
t o  a  c h a n g e  l n  t h c  r e p o r t l . g  c o u n t r i e e ,  i f i s  r a t e  i s  s t j g h t t l  t o w ! "
 r a r  j n  p r e v i o u s  y e a r s .

4 . ?  T h e r e  d o € s  n o t  a r c . d r ,  f r o m  t h e . v r j t a b t e  d a t a ,  t o  b €  a n y  c t o s e
c 0 r r e l d t i o r  b ' : 1 r e . n  t f €  s t r l k e  r a t e . n d  t h e  a e . o p l a n e  t y p e  i n  t . m 5  o f
speeoi  en!1n€ L.ype €t . .

4 - 3  S o r e  a j r c r a f t  i . .  r € a s o n s  r h i . h . . e  ! n t a o M ,  h a ! e  a  m u c h  h i g h e r  s t ' i t €
r a t e ,  $ i l s t  o t h e r s  h a y s  a  h j g h e r  r a t e  o f  d a m . 9 e .

4,4 Ihe percentd!e of  s t r ikes whlch rause danage to 4 engi ied. ie t  pov. ,€d
. i r . r a f l  r ' s  d o L r ' D l €  t h a t  o n  3  o r  2  e n g i f e d  a i r c r a f t .

!  5  l h e r e  a r e  s o m a  a i r p o r t t  o u t s j d e  t u r 0 p s  h h - p r e  t h e , r w b c r  o f  b i r C : r . j I e s
reported bt  El ropean o|€rators is  h igh evei  though movenei ts  b_!
E u . o p e a n  r € g i s ! e . e d  a j r c . e f t  a !  t h e i e  a r r t o r t s  a . e  b e t l e ! e i  t o  L e  t . i
D a n a g €  o . c ! r r e a  a t  s e v e r d l  o f  t n e s e  a i f p o r r s .

4 . 6  c u l l s  ( L a r u s  s p t . )  B . f e  s t r u c k  n a r e  f r e q u € n  y  r h a .  o t h e r  b i r i 5 ,  r , e i n 9
i n v o l v e d  i n  3 7 x  o f  l n . j d e n t s  * f ! r e  t h .  b i r d  s p e c i c s  { e . e  k n o r n .  L . : s
t h a n  1 i  o f  b j f ! s  s t . u c l  r e r e  b . l i e r e d  t o  b r  S r . a t e r  ! h e n  t . E  t 9  ( 4  t i l  .
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BIRO STRIKT AXALYSIS

EUROPEAN OPERATORS I985

cIyIL AIRCRATT ovER 5700 l (G { r2,500 1b)

APPENOIX 1

l,4axlfiLifi tetGHT

!Ile!!
{ A  h 1 9 }

1 , 1

t . ?

1 . 3

0 . 1  T h e

Bel9 lm

It .1/
t o l l o t ' i r 9  r r e  e r c l L d e d  f r o a  t h l s  a n . l l s i s

a1r€raf t  o f  naxlnun reJght  5700 kg {12.500 lb)  and
lnder,  except  for  those fe,  execut ive le ts ,  Nhich
have been inc luded,  €E lear  and Ci tat j0n

al l  n i l i tary type and op€rated 6 i rcr . f t .( b )

0 . ?  A l l  l a b l e s . r e  f o r  5 t r l k € s  r e P o r t e d  r o r l d - $ i d e .

0.3 The Tota l  co l l ,nrns of  haiy  of  th€ Tables are d j f f€r€nt ,
a s  s o m e  c o u n t r i € s  n d v e  r o t  b e e h . b l e  t o  P r o v i d e  f u l l
ln foroat lon for  ev€ry table.

0.4 There are t |o  movehents per  f l lg l r t .

0 .5 lher€ the nLnber of  lnc ldents,  or  nmber of  nov€nents
are snal l ,  and pt r t lcu lar ly  Yhere they . re both snal l ,
the der lved rate should be t reat€d rdth caut l0n.
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{ l  h lgh r . te  l .J  be d l ]e to ef f rc lent  .epo. t j .g)

Tlb le I  l r t ton l l  Repor ng -  1985
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6 4

254
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5 4 , 5 1 2

trz,750
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182,326

I , 1 1 8 , 7 5 4
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I ta l l
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1 . 6
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! , 3
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0 , 3

7 . 5

2 . 1

6 _ 5

2 . 0

5 , 7

3 . 5

8 . 8

I 1 8 7  ( 3 5 4  ) 1 3 2 I , 0 0 9 , 2 1 5

l . l  r  r o ' e r e ,  t  d d t d  J o "  / , ( r r t r ,  ( r e c h o s . o r d i , d .  I t a 1 r ,  \ ! t i d , . . , d s  d 1 :S r i t z e r t r n d  i s  f . @  l ( A O  5 o u r c € s .

1.2 Nel icopterr  dre erctuded f rm th is  Table.

1.3 The f igures jn  brackers afe st r t les for  rh ich no f rovonent  ddt .l !  a v r i  l  a L l  e .
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TAILE 6 PANT OF AIRCIA:I STRUCT 1995
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