
EIROSTRIKE COIII I ITIEE EUROPE BSCE 20/UP2A

H e l s i n k i ,
2 1 - 2 5  M a y  l 9 S 0

AIIALYSIS OF BIRD STRIKES RIPORTED 8Y EUROPEAII AIRLII IES 1981-1985

John Thorpe - UK Civi l  Aviat ion Authori ty
Srf  ety Regulat ion Group

SU[I,!ARY

l l ' l : : r  i r ! . j  - ( : : r i , t . i l  , , . - l i r  i r . l .  : : r : , r , , i r  l ' , l l l  , i r r  1 : i r :  i ,  :
r . l l r . !  ' r r r  l :  , . . ! n j i r e \  1 d r :  : r . f  i r i r f ! . : 1 .  i r :  : , f . r , r .  . -  .
' , : ' r e _ i  f : l . r d a s  L h c  a N n u : l  s l f  i e  r a L e  ' r r  . - . r ' : . , - t  r ,  _ i ' i  r ,
d ' r p . r r t i ,  n  I  l - . a s e d  . f  a j r c f a f t  f l c , e n e n t s .  : r  . r ' i .  i i : r , i r i  ;  i r ' r i l  : . . . .
: , . r : r i 5 . r r : i  r r r r a ! e ,  ! : r ' ,  o l '  t l .  d i f : r i f :  r l r ! . i . r f l  f e .  : , ; i r i  i '  r ; r i :  .

l i r :  P . r ! . : r  i h r i s  t h c  o ! . . a l l  ! 1 f r i . r :  f : r l , : , r . r !  i . : .  r , r .  1 l l , ' : 1 4  . . 1 .
! l i l l r i l _ "  r l t l e r  L h a r  p f e v i n l l l t .  c u l l i  , , . . r e  r i  : '  ,  l
. r t r . .  t h e  t l L i e  o f  b j r d  r a 5  k n f u , n  : .  u f r ' r  : r . e r  1 . r i  t ] r - r . , .  . r  L
l , ' . r  5 t r l ( e i  l i r ' . l v e d  b i . t s  c v e r  l . : 1  l i  i r  l ' r l .  r N . , r  : . i  r .  " = i
. i : i ! l t . r L l  l !  n , r l t ' p l e  e n g j n e  5 t ,  i r : s  1 . . -  . 1 , . u .  i  ' r r  !  ! . r  - j  : 1 . . 1  '  r ; ' -
l h e . e  , , " r r  . .  d e a i t r ! .  i i j L . i L s  o r  a r . r a f t  l i r s 5 e !  : , i  r : , !  . r r  ' , i r i  . . :
i d - r ! r ' a .  l f e r e  d a s  l f s u f f r . i € n t  l . : t r : , .  ! f r i l . r . , .  r . r _ . ! : t f r r  i r
. . s L  r i f  b i r d  s t r i k e s .



c0i lTExTs

1. IXTROOUCTIOII

2. 5C0PE

3. DI SCUSSI0II

3 .  1  A n n u a l  R a t e / C o u n t r y
3 . 2  A i r c r a f t  T y p e
3 . 3  A e r o d r o m e s
3 . 4  8 i  r d s
3 . 5  P d r t  S t r u c k
3 . 6  E f f e c  t
3 .  7  C o s t
3.8 operator Report j  ng

4. Cor{clusloils

A P P E I D I X  1  T a b l e s  o f  D a t a  1 9 8 1 - 1 9 8 5
A P P E I i D I X  2  H o r l d - w i d e  I n c i d e n t s  i n v o l v i n g  C r a s h / F a t a l i t y  d u e  t o  B i r d s
1 9 6 0 -  1 9 8 9

This study ls b.s.d upon lnforr. t lon iuppl ied rnd th€ .ccurrcy and
d € t . l l  a r €  o n l y  r s  g o o d . s  t h a t  r . p o r t . d .  T h i s  P . p e r  l s  t h .  m r l  o f . n
individur l  auth;r  rnd-. .y not r . f l lct  the f in. l  v i . rs o-f  the UK ClYl l  Avi . t ion
A ! t h o r l t y .



1. I ITR00UCTIo|

I n  o r d e r  t h a t  a  c o m m o n  b a s i s  f o r  t h e  a n a l y s i s  o f  b i r d  s t r i k e  d a t a
could be agreed, a Norking Group of Bird Str ik€ Cotui i t tee turope Has
f o r m e d  i r  i 9 7 2 ,  l e d  b y  a  r e p r e s e ' l t a t i v e  f o r  t h e  U r i t e d  K i n q d o m  C i ! i l
A v i d t i o n  a u t h o r i t y  S a f e t y  R e g u l a t i o n  G r o u p  a t  G d t r i c k .  P a p e r s  c o v e r i n !
t h e  j n d i v i d u a l  y e a r s  1 9 7 2  t o  1 9 8 5  i n c l u s i v e  h a v e  b e e n  p r e s e n t e d  t o  E S C E
m e e ! i n q s  a n d  a  s e r l e s  o f  5 - v e d r  p a p e r s  f a ? e  D e e r  p L b l ' s h " d  a  P a o e
" s i r q  o a t a  f r o , n  1 9 7 2  L o  I 9 7 5  h l ^ i c l i  * d ,  p " e s e r r e d  d L  t h e  l r . r o  h o ' o
C o n f ; r e n c e  o n  E i r d  H a z a r d s  i n  P a r i s ,  0 c t o b e r  1 9 7 7  w a s  l a t e r  p u b l j s h e d  d s
CA^ PaDer l lo 77008. I t  included aspects which are consistent f rom year
to yeai and do not need to be rePeated in this Paper,  eg month of year,
t i m e  o f  d d y ,  a i r s p e e 6 ,  a l t r t u d e  d n d  f - i 9 l ^ t  s t a g e .  A  p d D e ' c 0 v F ' _ ' g  t ' r c
v e d r s  1 9 7 6  t o  1 9 8 0  h a s  p , i b  i s l ^ e d  a s  C A A  P a p e '  \ o  9 4 0 1 9 .  

- h i s  p a p e '
iovefs the years 1981 to 1985.

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

I . 3  A D o e r d i x  2  o r o v i d e s  b r i e f  d e t a i l s  o f  | { o r l o _ w i d e  b i r d  s t r l k e
i n c i d e n t s  r e s u l t i r g  i n  l o s s  o f  l i f e / c r a s h  c f  t r a r s p o r t
a i r c r a f t  a n d  e x e c u t i v e  j e t s ,  f r c n r  1 9 6 0  t o  i 9 8 9

2. 5!.0!.i

t o r  t l " e  f o l l o v ' i n g  r e a s o n s ,  t n €  a l a l y r ' s  o r l y  ' l c l r d e s  c  " ' -
a  r c r a ' t  o f  o v e r  5 7 0 0  t q  ( 1 2 , 5 0 0  - b )  m o r r l n L n  d e i g r t ,  a 1 0  e r e c L t r . e  - c t s
w h i c h  v r e i g h  j u s t  l e s s  t h a n  5 7 0 0  k g  ,  e g  L e a r  a n d  C i t a t i o n :

-  t h e  a i r w o r t h i n e s s  r e q u i r e m e r t s  r e l a t i n g  t o  b i r d  ! t r i k e s  a r e
d i f f e r e n t  f o r  t h e  s m a l l e r  g e n e r a l  a v i a t i o n  c l a s s  o f  a e r o p l a n € s ,

-  m u c h  m o r e  i s  l n o i n  a b o J t  t r e  ' e p o r t : r g  s t d r d a r o s  o '  o o e - a t o "  o r
trdnspo.t  types, and the f l lovercrt  dara s l lote 'edo r '  ata d0lF
than that of  air  taxi  or pr ivate otYner aircraft ,

-  a i . c r d f t  o f  l e s s  t h a n  5 7 0 0  \ 9  a r e  i n  g e n e r a '  n r , . h  s l o w e "  ' ' r h
a  d i f f e r e n t  n o d e  o f  o p e r a t i o n ,  ' e o L i r i n q  l e s s  a i ' s D d c e  a r d  d
not iceably di f ferent str ike rate nould be expected

3 .

3 . 1

0tscuSsr0x

lnnu. l  n. t .  /  Countrv (See Table l )

a) lnformation has been obtained from 14 European countr ies
of which 8 have been able to provide ful l  infornat ion
every year.  Son|e countr ies have !g! been able to pro' ide
d a t a  f o r  e v e r y  T a b l e ,  s o  t h e  t o t a l s  t r o m  _ a b ' e  t o  T a b - e
may not be consi stent.



b l  l l F r s t . : k e _ ' a : e , . e p o r r { , d  D J  F d c t -  - o r . , . r  . s  g . g n i r r L d r t l i
r n r  u e n c e d  D )  t r o  n a j o r  f a c t o r s j _

-  r e p o r t r n g  s t a n d a r d
-  t l . e  b . - d  s . .  \ e  p r o b t e n  a r  d i , p o . r ,  * i t r r l   - d r  c o L n t r vd ' r c  t r d r  c o L r t . J  s  o j r l  r e s . o r t "  s t r u c t u r .

.  l l : . ! : ! - " '  s t " j t e  r a r e  r o ,  r h e  7 5 r 4  , n c j o e r t s  ( c r o  r s
l , j l : l : 1 . : : : f l  m o v e m e - r , )  c o l L d i l e d  i r  t , r e  a n a ' y s : i  L
i;"3i1-iii ' iYni3;"Ti:,1',[-3,il ':r"l : ; !::"j;J:"!],;",.
p r e v r o u s - 5  / e d r  o e r i o d  { j . 5  b e t d e e n  1 9 - 2  a n d  l 9 ' 5 ) .
r F r s  s  ' n  s p  t e  o f  L t e  i d c t  t l d r  t h o  o .  t t e  m o s t
e , ' r . ' e r i  r e p o . t i n g  c o L r r - i , (  G e . n d . )  d n d  S * j . z e r t r n a  t _ c , e
o n r y  0 e e n  0 a r t . B | ] y  i a L - u d e d ;  t h u s  d  l o h e r  r a t e  c o L l d  h a v eD e e r  e r o e c t e d .  I t  t h e r e t o r e  i n d i c d t e s  e i t h e r  a n  i n o r o v e d

! f l i l l  
. . 0 " ' , ' " 0  s tandard  o r  d  se le ra t  uphard  t ren i j  i n  b , .o

czEcH0l

TETI

SfI'I

dJ FIGURT I shows
p a s t  1 4  y e a r s .
turopean data)
appears to be
i n f l u e n c e d  b y

FIGURE 1 AII I IUAL STNIKE RATI
E urITtD Klrcoot

tr runoPr

t t e  a . r r L d -  s t r . l e . d t c  f o r  e a c l -  y e a ,  . o ,  r . r e
. r r e  u r  d d t a  ( * ' r i c f  r o m p . . 5 e s  a b o J r  l 0 %  o .  r h e
rs snown tor comparat jve pu.poses, There

a genera I  upward trend, which could have been
r n p r o v e o  r e p o r t t n g  s t a n d a r d s ,

Str ike Rat!  p€r
10,000 llovexnts

8584u807675747372 77 tA t9

f )

e ) FIGURE 2 shons.the-r. te for each report ing country,  sone haveonly presented a l in i ted anount of data,-  Al thou;h each
country is-report ing str i les r{or ld-Hide, a high i roport ion ofrrs a)rcraft  rbverEnts-are ni thin i rs owi cou;tr i  a;d i tsrecord 9ir  r  I  thus be inf tJenced by i ts own count. ies, bj .d_

There is considerable var iat ion r 'n the rate of danaoe from
c o u n t r y  t o . c o u n t . y ,  t h e s e  d t  t e a s r  d r e  I  l t e l y  t o  b 6
consistent ly r .ported by each country,  and alrout one in ten
s t r r k e s  c a u s e  d d m a g e .  T h L s  c o u n t r  i e s  * h i c h  e x n , b i t  d  d a m d g e
r a t e  s i g n i f i c a n t l y  g r e a t e r  t h a l  o n e  i n  t e r ,  f i a y  n o t  b e
r e p o r t j n 9  a l l  o f  t h e i r  n o n - d a n a q i n q  s r r r x e s .
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I FIGURE 2 STRIKE RAIE 8Y REPORIIITG COUIiTRY . 1981 to 1985

AUSTRIA
EETGIUI

CZECHOSLOVAXIA
DEIiIIARK
fI l rLAN0
FnAtct

IRELAIID
ITALY

{tTHtRLAtoS
STEDEII

SIIITZERLATD
UX

3 . 2  A i . c . ! f t  T r o e  ( S e e  T a b l e  2 )

a) Jet Aerop lanes

i )  F o r  s e v e r a l  y e a r s  t h e r e  h a s  b e e n  n o  c o n s i s t e n t  c o r r e l d t i o n
b e t w e e n  a i r c r a f t  o f  s i n i l a .  d e s i g n .  F I G U R E  3  s h o r i s  t h a t  a i . c r i f t
N h i c h  a p p e a r  s i m i l a r  c a n  h a v e  v e r y  d i f f e r e n t  r a t e s ,  f o r
exanple the DCg (used by eight countr ies) has d rate of 9.0
compared r i th the 8707 (used by 6 countr ies) which has a rate of
5 . 9 .  S i m i l a r l y ,  t h e  D C 1 0  ( u s e d  b y  1 1  c o u n t r i e s )  r a t e  l s  i 0 . 0 ,
m u c h  h i g h e r  r h a n  t n e  1 1 0 1 1  l J r p o  b '  o r ' J  t w o  c o L " t ' ) e s l ' a r "  o '
5 . 8 .  I t  t n e r e f o r e  a p p e d r s  1 f . l  L 1 e - p  r  I  r t r e  4 e a n i . g ' , -
c o r r e l a t i o n  b e t v . / e e n  i r C i v i d L a l  a i r c r a f t  t y p e  a f d  s t r i k e  r a t e .
H o n e v e r ,  t h e  s t r i k e  r a t e  f o '  t * 1 n - e n g i n e d ,  t h r e €  € n g i n e d  a n d  f o L r .
e , t q r r e o  o o e s  f o l  l o "  d  l ,  ! i : a _  O . o q r e \ .  o -  b a ( o  I  o  r ' o r ' d
a r e a , T h e  o r o u D  o t  4 " , " " f '  r h i . h  d " e  n  d e - b o : i e d  l ' l ' e  d
c o n s i d e r d 6 l y  h i g h € r  i i r i k e  r a t e  t h a n  t h e  g r o u p  o f  n a r r o w  b o d j e d

FIGUT' 3
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F I G U R E  3  C o n t

A3()O AIREUS
A 3 1 O  A I R E U S
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STRIXE RATI PER TO,OOO IOVEXI|ITS

1 l

T r b l e  2  s h o w s  t h a t  t h e r e  i s  c o n s i d e r e b l e  v a r i a t i o n  i n  t h e  d a n a g e
rate for each aircraft  type, factors such as frontal  area,
v u l n e r a b i l i t _ v  a n C  p o s i t i o n  o f  e n g i n e s  e r e  l i k e l y  t o  i n f l u e n c e  t h e

- r e  D [ 1 0  A ] " 0 .  a ' :  d ' 0  t . l l a . p ! e  o e r a q - , a ( e s  i r d r  4 . p  q - p . r p i
t h a n  a v e r a g e ,  w h i l s t  t h e  T r i d e n t  ( n o w  o u t  o f  s e r ! i c e ) ,  E A C l - 1 1 ,
D C 9 ,  F 2 8  d r d  H S 1 2 5  h a v e  b e l o r v  a v e r . g e  r a t e s .  T h e  l d t t e r  a r e  a l l. " a .  e . S ' r e d  a i . . . a . t  d 1 d  r  d e n o " < r . d t . s  t ' 1 .  p '  o t e . ,  o r  . r  o r  L 1 e
T o s :  r . e o L e " t  t y D e . ' e " q i n e  d a r . g "  r ' . t  r f  , a l o L t  p r o , ' d e s .

furboprop and P iston Aeroplanes

About I5* of novements are by turboprop aeroplanes, which have an
overal l  str ike rate of 3.5. The damage rate of 0 3 is lower than
that for jets possibly because the operat inq speeds are loher.
T h e  n u m b e r  o f  p i s t o n  e n g i n e d  a e r o p l a n e s  i n  u s e  i s  s o  s m a l l  t h a t
they can be ignored.

B e c a u s e  h e l i c o p t e r s  m a i n l y  f l y  a t  l o w  a l t l ' t u d e  w h e r e  b i r d s  a r €
most frequeit ly found, they are cont inuously exposed to the r jsk
o f  a  s t r i k e ,  t h u s  r a t e s  h a v e  b e e n  b a s e d  o n  f l y i n g  h o u r s .  T h e  r a t e
f o r  t h e  5 0 0 , 0 0 0  h o u r s  i s  1 . 5  p e r  1 0 , 0 0 0  h o u r s .  T h i s  l o *  r a t e  m a v
b e  d u e  t o  t h e  c o n p a r a t i v e l y  l o r  s p e e d ,  h i g h  f o f t a . d  n o i s e  l e v e l s
and protect ion provided by the f ia in rotor '  The danage rate at 0.1
per 10,000 hours is very loei .

FIGIJRI 4 sumarises the str ike rate and daf iage rate for each group

FIGURI 4 RITIS Fon IYPES 0F AInCRAFT - 1981 to 1985
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FIGURE 5
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3 . 3

a )

b )

c )

lerodror€s (See lable 3)

a e ' o d r o ' l e  d d t a  i s  o f  p a . t  c L l a | T o o r r d ' t - F  a <  (  T o '  i l c  c a r .
where bird control  measures need to be taken. Some countr ies
were dble to pro! ide aerodrof ie movement data for their
n a t i o n a l l y  r e g i s t e r e d  a i r c r a f t ,  s o  t h a t  a  n a t i o n a l  r d t e  h a s  b e e n
q u o t e d .  F o r  o t h e r s  o n l y  t h e  t o t a l  r u m b e r  o f  s t r i k e s  a t  e a c h
a € r o d r o m e ,  r e p o r t e d  b y  a l  I  t u r o p e a n  s o u r c € s  i s  a v a i  l a b l e  i r  : h e
absence of novement data,

Str ikes reported on aerodrones are inf luenced by one or more of

r e p o r t i n g  s t a n d a r d s ,
a large bird populat jon, perhaps due to the aerodrome s
geographic locat ion,

the numb€r of aircraft  i rovements,
t h e  e f f e c t i v e n e s s  o f  b i r d  c o n t r o l  m e a s u r e s ,
a  d r { f i c J ' t  p r o b l e r  r r  s p i r e  o f  J s p  o f  c o " r e ( t  b r . d  s L d .  r g
methods,

local fdctors perhaps beyond the control  of  the aerodron€ e.g
g a r b a g e  d u m p  o r  b i r d  r o o s t  5 i t e  i n  t h e  v i c i n i t y .

Eecause of the factors l isted above ,  direct comparison of the
reported str ike rates for di f ferert  aerdromes could be
n i  s  l e a d i n g .

FIGURT 5

F I G U R E  5  s h o w s ,  w h e r e  a v a i l a b l e ,  t h e  s t r i k e  r d t e  o f  e a c h
countr ies busiest dr ' rport .  I t  is unfortunate that a number of
countr ies were unable to Drovide movement data i r  order to
c a l c u l a t e  r a t e s .

STRIKE RATE (I IATIOIIAL AINLIIES) AT STLICTII)  XAJOR EUROPTAN AIRPORTS
1981 to 1985
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d) FIGURE 5 shoes the non-European airports * i th the highest total
of str ikes reported by European 0perators. Some of these
a i r p o r t s  a r e  e x t e n s r ' v e l y  u s e d  b y  E u r o p e a n  d i r l i n e s .  T h e r e  i s
c o n s i d e r a b l e  v a r i a t i o n  i n  t h e  p e r c e n t a g e  o f  d a o a g i n g  s t r i k e s  a t
e a c h  a i r p o r t ,  B a n g k o k  b e i n g  v e r y  l o w  a n d  N a i r o b i  b e i i g  v e r y  h i g h .
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e l  a  n d j o .  p r o b l e l r  h a s  b e e .  d e f i n i n g  w h a t  i s  q e d r r  o y  a l  a i r p o - t
o i r d  s t r i i e .  I r  h a s  D e e r  a g r e e d  t t - d t  u p  t o  5 0 0 r 1 ' j r  . r e  i ' i n D
and 200ft  and belon on the approach are 0 an ajrport .

' )  Str ikes I IEAR an airport  are between 501 fr  and 1500 f t
c l inb ard betheen 1000 f t  and 201 f t  on the aoDroacn.
contains the data col lected for str ikes near airports
year 1985.

3.4 lLCG (see Table 5)

a )  S o n e  k n o r { l e d g e  o f  t h e  b i r d  s p e c j e s  i n v o t v e d  w a s  d v a i l d b t e  j n  5 9 ?
o f  i n c i d e n t s .  T h e  i d e n t i f i c a t i o n  s t a n d a r d  r a n g e d  f r o m
e ^ d r i r d t ' o r  o ,  o i r d  . e n a i n s  b y  a  t . . i n e d  o r r : t r o  o g i s r ,  t o  r t e
r  e e t r n 9  g  a n c €  o f  a  p i l o t .

bl  FIGIJRE 7 shohs that Gul ls (Larrs spp) were involved in t0* or
lncidents where the birds h.ve been ident i f ied. 0f  these tne
Slack-headed gul l  comprised 7t.  There has been a decrease in gu] l
str ik€s from 53* to 41,5* in the previous 5 year period. This-
i |ay indicate the increasing effect iveness of the l ie l l  lnom
nEasures for deal jng with these birds. The ne:t  most f .equ€nt lv
s t x u c k  b i r d  * a s  t h e  L . p * i n q  ( V a n e l l u s  v a n e l l u s )  w r t h  1 3 . 6 t ,
f o l l o w e d  D y  S ! { i f t s ,  S h a l l o ; s . r d  t 4 a r t i n s  a t  t 1 : 4 *  a n d  p i q e ; n s  a t
6 . 7 1 .  T h e  d e c r e a s e  i n  c L l l  s t r i l e s  { r o , n  l h e  p r e v i o u s  p e i i o d  * a s
o f f s e t  b y  a n  i n c r e a s e  i n  E i r d s  o f  P r e y  a n d  i n  S w i f t s ,  S w d l l o n s  a n d
l{art  i  ns.

c )  E i r d s  o f  P r e y ,  P i g e o n s  a n d ' , o t h e .  j d e n t j f i e d  b i r d s "  a r e  t h e  i l o s t
damaging as they cause th€ largest percentage of damage.
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d )  F r o m  a n  a i n v o r t h i n e s s  p o i n t  o f  v i e w  t h e  b r e a k d o w n ' c f  b i r d  r e i q h t s
r ' s  a  m o s t  i n p o r t a n t  f e a t u r e .  l J n f o r t u n d t e l y  G u l  l s  s p a f  a  w € i g h t
r a n g e  f r o n  3 0 0  g m  t o  1 . 8  k q  a n d  f a l l  i n t o  t h r e e  w e i g h t  c a t e g o r r e s
and have therefore been excluded unless the exact Gul l  type \ras
k n o r n .  F I G U R T  I  s h o w s  t h a t  3 0 %  o f  b i r d s  s t r u c k  w e i g h  l € s s  t h a i
1 I 0  g n  ( l  l b r ,  5 7 " b  i e  b e t * e . '  l l 0  d 1 d  6 8 C  a r  ( l  t o  l ! ' b )  l I t
l r e  b e t h e e n  6 8 1 q F  a r d  l . l l  k S  r l l  a r d  2 ! - b  J L s t  J  e '  1 "  o l
i n c i d e n t s  r e r e  k n o , r r  t o  i n v o l v €  b i r d s  o f  g r e d t € r  t h a n  1 . 8 1  k q
( 4  t b )

FIGIJRE 8 IEIGI{T DISTRIBUTIoII  0f  IoEl{TIf I tD EIRDS - 1981 to 1985
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e) From Flgur!  9 i t  can be seen that in the smal ler Neiqht group
2 9 . 9 *  o f  s t r i k e s  o n l y  r e s u l t  i n  8 *  o f  t h e  d a n a g e ,  w h j l s t  i n  t h e
t lb to l t  lb group 62t of the dainage resl l ts f ron 56.9* of the
str ikes. The 1! to 2l  lb neight group has 23& of the daoage
from only 11.3t of  the str ikes, showing aircraft  to be vulnerable
to this ieight category of birds. over 2* lb 6.9* of the damage
results from 2* of the st f ikes.
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Q

b )  ;  t o l d r  o f  q 8 8  e n ! i n e s  w e r e  d d m d ! e a  s i r c h  t N a L  f e o : r r .  n r
r e p r a c e m e | r t  w a s  n e c € s ! 3 r y  (  ! a m d g e  v l h r c h  f a s  L r e e n  a r e s t e d  o u t  h a s
r i t  b e e r  c o u n t e d ) -  0 f  t h e  1 8 8  c a l e s ,  2 6 4  i , e r e  r n  t h j r  € n ! . r e i
, r r r . r a i t .  1 l  a p p e a r s  t h a i  3 7 %  o f  E r g j r e  s t . r i i e s  . n ? ! t r : 5  i l a m d g € .

c l  T , * : ' r r y  f i v e  w i n d s h i e l d s  n e e d e d  t .  L r e  r e F ; a . e i l  i ! n t r  2 ' : . .  : h e
1 2 2 5  w i n d ! h i e l d  s t r i k € s l .  l o n e  o i  t i r e s e  i r r r l f e r  r r r C ! 1 . , !  L i
r e n e L r . t i ! n ,

d)  There were 69 cases of  radome danaqe,  out  of  89j  radon-D st r ikes
( 8 t ) .  I h e  r a d o m e  w a s  i n  r n o s t  c a s e s  o n l y  d e l a m i i a t e d ,  s o n i e  c a s e s
a r e  k n o w n  \ r h e r e  i t  w a s  s h a t t e r e d .  I h e  r d d o f f e  s t r e r g t h  i s  u s u 3 l l j ,
d e t e r n i n e d  b y  t h e  d i e l e c t r i c  p r o p e r t i e s  n e c e s s a r !  f o r  s . r i s f a c t . r , l
o p e r a t i o r  o f  t h e  w e a t h e r  r a d d r .

e )  t x a m i n a t i o n  o f  t h e  b i r d  w e i g h t s  s h o w s ,  i o t  s u . p r i s i n g l y  t h a t  o ' r ' j
l %  o '  s r a  l  D i r o \  / D e l o *  l I 0  g n )  . - , e o  o o r  a 9 o  . 1 e , . o .  8 .  '
. ' r i l e \  h , l h  b " d r  o v " r  l . 8 l  l o . . r : e c  c . n " g "  , b "  ,  o  o .
b e t \ 4 e e n  1 1 0  g m  a n d  1 . 8 1  K g ) .

3.7 e-Q!r
U n f o r t u n a t e l y ,  t h e . e  w a s  i n s u f f i c i € n t  d a t a  a v a i l a b l e  t o  e s t i m a t e

t h e  c o s t  o f  b i r d s t r i k e s  t o  E u r o p e a n  a i r l i n e s .  I {  t h e  c o s t  o f  e n g i f e
r e p d l r  r s  c o n s e r v a t i v e l y  e s t i m a t e d  a t  s a y ,  $ 5 0 , 0 0 0  U S  p e r  i n c i d € f t
( ' " a n q r r g  f r o m  o n e  r e p l a c e d  b l d d e  t o  a  w r i t t e f  o f f  l a r g e  f a n  e n q i i e
, r h r c h  c a n  c o s t  i 8  n i l l i o n ) ,  t h e  c o s t  f o r  t h r ' s  d t o n e  w o u t d  b e  o v e r  g 2 q
F i - l ' o r  '  

0 o  l d r s  d L '  i n o  . 1 F  5  y c a r  p e . i o o .  , L . L r F  o  r o t  o l  1
r o s t s  i s  h i g h l j ,  d e s  i  r a b  l e .

3.8 oPERAToR REP0RTII/G (See Table 8)

T h i s  t a b l e  p r o v i d e s  a  g u i d e  t o  t h e  r e p o r t i f g  e f f i c i e n c y  d . d
p r o b l e m s  o f  i n d i v i d r d l  a i r l i n e s  ( s i n c e  b i r d s  c r r  n o t  r e a d  1 ) .  I t  r s
p r o b a b l e  t h a t  i t  i s  c o n s i d e r a b l y  a f f e c t e d  b y  t h e  a i r p o r t { s )  a t  | l h i c h  t h e
a i r l i n e  h a s  i t s  n a i n  b a s e ( s ) .
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q!!!!ujl-q!!

a l  r h e . ! e r a l l  s ' ! r - i k e  r a t €  f o r  t h e  7 5 4 4  s t r i k e s  r e p o r t e d  b y  E u r o p e a r. J t e r a L J r s  f r o n  1 q 8 1  t o  1 9 8 5  i s  5 . 7 %  s t r i k e s  p e r  i 0 , 0 0 0 ; o ! e o e n r ! .- l . r s  l 5  5 ! r e w h d t  h i g h e r  r h a i  r r h €  r a t e  { r o m  p r e r i o ! s  f j ! e  } e a r

" .  _ i e . r  
a o e s  " r i  i ! . c . :  t o  b e  d n y  c t o s e  c . r r " e t d t i . J r  b e t l i e e n  t h e

i :  r . . r t e  a . 1  i i c  r e r o p l a n e  t y p € ;  h . F e v e . ,  l r e  s t . r i e . l : e : . .' :  
.  g  .  c P . i < !  , d  l . r o  J  < \  r

u , '  J  , : :  r . e  d \ e r n q e .

I h €  ( c i n a g e  r a t €  o f  r e a r  e n g i n e d  n i r c r a f t  j s  0 . 2 5  p e r  1 0 , 0 0 0_  .  )  9  ^ f F  e a s  t l . F  - r t e , o -  * r r g  r r o  r , , p d  ^ i l g  - e d .  e r g . n e ,  s' . 8 8  
i -  

.  s f c r s  t h p  p . o r e c : j o r  . i r .  , , r o -  e  d a m a i .  i r a t  r F e  r e a .
, i r g r n e  a v o u t  p r 0 v l  d e s .

r l e l r c o p t e r s  h a v e  a  l o w  s t r i k e  r d t e  a t  1 . 5  p e r  1 0 , 0 0 0  h o u r s ,  r t t h
d e n a g e  a t  0 . 1  p e r  1 0 , 0 0 0  h o u r s .

A t . - " i ' a i n  a i r p o r t s  t h e r e  i s  a  h i g h  p r o p o r t i o n  o f  d a n r a g e .

G ! l l !  w e r e  s t r u c k  r o r e  f r e q u e n t l y  t h d n  o t h e r  b i r d s ,  b e i n g  i r v o t v e d
i r  4 0 ?  c f  i r c i d e n t s ,  s o m e w h a t  l o ; e f  t h a n  i .  p r e v j o u s  p e r i o d s  { h i c h
r r a y  r . d r c e t e  t h e  e f f e a t i v e n e s 5  o f  n e d s u r e 5  t !  d e a l  r i t h  t a e s e
b i r a s .

0 r l y  i . 3 X  o f  s t r i k e s  w e r e  b e l i e v e d  t o  i n v o l v e  b i r d s  o f  g r e a t e r
t h a r  l . 8 k g  ( 4  l b )

2 r . ' "  o f  t l " e  l a m d g e  { d s  c a u s e d  o i  t r e  l t . 3 %  o r  6 , - 6 .  , n  t n e  l \  -
1 l  D  J 9  g l t  g - o u p .  S i r i  a r t J  6 . 4 t s  o f  r h e  d a r a q e  r s  c a u s e o  b J' . i e  l . l " '  o ' b r - d r  o v e -  4 l b  r r  i e i g t r .  S n a ) t  b , r o s  c d r , s p  t . : r ' ;
o a m a q e .

r l  T h e  n o s e  a r e a  i n c l u d i n q  r a d o n e  a n d  w j n d s h i e l d  w e r e  s t r u c k  i n  4 8 . 7 2
o f  i n c j d e n t s ,  f o i l o w e d  b y  e n q i n e s  | { i t h  1 7 . 2 * .

J )  A b o L r t  1 . 3 *  o f  i n c i d e n t s  ( 1 0 2 )  i n v o t v e d  m u l t i p t e  e n g j n e  s t r i k e s ,  a
r a t e  o f  a b o u t  I  i n  e v e r y  7 5 , 0 0 0  f l i g h t s .

r)

T h e r e . w a s  n o  d e a t h s ,  i n j u r i e s  o r  a i r c r a f t  l o s s e s  d l r j n g  t h i s
p e r r o d .

r h e  n d j o r . c o r s e q u e n c e  r d s  d a m a g e  L o  4 8 8  e n g i n e s ,  s l j g h t l y  h o r s e
t r a .  o r e  r n  e v e r y  t i r e e  e r g i n e  s t r : l e s  T n e r e  * a s  I  i r t l e
h r n 0 s n r e  r d  d a f i a g e ,

There is no accurat€ information on the cost of  bird str ikes.

There is considerable var iat ion in operators report ing standards.

k )

q )

h )

m)

n )

0 .

0 .

0 .

0 .



APPEIIDIX 1

SIRD STRIKE AIIALYSIS

EIJROPEAII OPERATORS 1981 .1985

crvr l  aIRcRAFt ovtR 5700 KG (12,500 lb) l lAxl l lu l l  | iEIGHT

0 . 2

0 . 3

0 . 1  T h e  f o l l o r i n g  a r e  e x c l u d e d  f r o n  t h i s  A n a l y s i s :

( a )  a i r c r a f t  a f  m a r i m u n  w e i g h t  5 7 t 0  k g  ( l 2 , 5 C a  l b )  a r d  u n d e r ,
€ x c e p t  f o r  t h o s e  f e w  e x e c u t i v e  j e t s ,  t r h r c h  h a ! e  b e e n
; r .  l J c e r ,  e g  l . .  a r (  C i r d r ' o ' r .

( b )  a l l  f l i l i t a r y  t y p e  a r 0  o p e r  a t e d  a i ! - . . d i t .

A l l  T a b l e 5  a r e  J o r  s t r i k e s  r e p o r t e d  r o . l d - r i d e .

T h e  T o t a l  c o l u r n n s  o f  n a n y  o f  t h e  T a b l e s  a r E  d i f f e r . r t ,  a s  s o $ e
c c ! n t r j e s  h d v e  n o t  b e e n  a b : e  t o  p r c v i c e  f !  l l  l f f o r n a t i c n  t a r  e v e i y

0 . 4  I h e r e  a r e  t w o  m o v e r , l e n t s  p e r  f l i g h t .

0 . 5  f l h e r e  t h e  n u m b e r  o f  i n c i d e n t s ,  o r  n u r b e r  o i  m o v e m e n t s  d r e  s m a l l  '
a n d  p a r t i c u l a r l y  w h e r e  t h e y  a r " e  b o t h  s m d l  I  ,  t h e  d e r i v e d  r a t e
s h o u l d  b e  t r e a t e d  w i t h  c a u t i o n
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D F " ' I g h ' .
d , ,  e ,  l - d F c . . o | l  s  d b , e .

1 . I  T h e  f r q r r e s  i i  b r a c k e t s  a r e  s t r i k e s  f o r  w h i c h  n o  n o v e m e n t  d a t a
r 5  a ! d i l a b l e .

l . C  t  f r o ! e n - D n t  d a t a  f c r  A u s t r i a .  C z e c h o s l o v a k i a ,  l r e t a n d  I t a t J r ,
N e t h e r  a n d s  a r d  S ' r i t z e r l a n d  i s  f r o n r  I C A 0  s o u r c e s .

1 . 5  ! d r .  f i - o i r  S w i t ? e r l a n d  i s  f o r  S w i s s a i r  3 e * ,  a t r c r a f t  o r t y .

4  E i q r n

8AC 1-  1 l

Ces5nd 500/5
sa ?)0/?r2 c

H S l 2 5
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5 . 0 l . !

2 a i  ( r s )

460 (6)

N/A (2731

37S

330(1s3)

?,44[(171)

t 5

( 9 1

?9

1 3  ( 6 )

165

032,994

3 7 1 , ? 9 3

124 5545

l s 5 . 5 5 . 1 5 l 7 , 5 4 4 ( r 0 1 6 )733{ r 731 1 { , 7 7 5 , 0 0 55 . 1
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Mc0od ie l  I  cor !  le i  !a l1 ]
- c c l h e e d  l l l l  r . : : a .

B c e j n 9  7 2 1

\ 2 3

i t  !
t r . !
, . i
1 . 9
1 . , 1

1
4 5  l L 5 )

1 l
2

6
t

1 0 s 3 ( 2 5 6 )
4 1 7
4 0

t i 9
r  7e  (9 )

5  ( 1 2  )
1 3  ( t )
r  ( 1 7  )

5
t : l
80

2A

fc0onel  I  Doug)as DC 9
8AC 1-11

Cessna 500/550 Ci  ta t  ion
5 E  2 1 0 / ? 1 2  c a r a ! e  I  l e

H 5 t 2 5

8 5
l 5
30

r 5 9

5 3

2
1 9
i 3
?

I
6
I
9
2

2
I
3

i ,1 054
a t s , ? 9 6
1 2 6 , 7 6 6
2 3 9 , a ' z

2 716, ' \94
i 2 0 , 2 1 4

2 1 4 3  3 2 9
941 366

t 9 , 2 i 6
1 6 2 , 6 5 4
8 : 1 ,  q 6 9
2 7 , 9 4 2

2 5 5 , 1 9 0
t i  s 6 6

l 0 J

5 . i

9 . ?
8 . :

6 . 0
c . l

2 5
3 . 6
1 . 3
: , c
l � 5
L . :

L I' - . 2

c . 6
t 5
! , 2
c . t
4 . 9
I � . i
4 , 5

t . '
c . 2

4 1 1 4 , s 8 9 { 4 0 4 )  9 , 0 0 1 , 9 i 8 l . 5

7 i 6 6 , 6 8 3 ( 5 0 0 )  r 2 . - 2 7  5 i : J 5

IIJSsOPROP

I  l y u s h i n  t g

L l88  € lec l ra

A l  I  4  t n q i n e  1 u  b o p ' . p s L ] L  ( 4 1 2 ,  t 6 3

t c n t  d

4 . 9
1 . 5
2 . 4

A l l  4  E ^ 5 i n e d  - . t s  -  1 7 !  ( 1 3 )  7 2 9  1 l ! )  1 , 2 1 5 , 6 7 5  6 . i  1 . 5



. i .  i l : :  t t l
I  r l : l ' l

l4a!!l !l

D'

AUSTNIA

Salzburg

Graz

BEIGIUI{

,  ! i : -  ,  r 8 d  l : : l

, : : I ia::5

l i e l r  a . :  { a  l i  1  -
a . ;  i t  l l : . r . i . r r  i  ,

. 5 r . o . s ( !  S - i l  I  l
3

r
r l r )

t c , 5 , I

i 3 , ! 7 8
i 1 ? , 2 6 ,

4 , a t 8

cztclr0sL0vr(IA

S r a t i s l a v a

D!NilAR(

B i  l l u i d

tsbJerq

5iaLrn ing
FINLATD

l r ! l l 2 r  P " n a
L ,

426,4!?

: . 1  t e r a : i .  r i  t r e  l . *  a t t , : ! d e  o f . o p r r t i o i  d n d  i i i t i c . t . y  i n . c t  . . i t . n . i  . o r e n e f r ; i r .

: :  r " r  i . ! L . e j  r r  i r a . k e t t  a r e  i r .  d r . ! . a i t  f o r . i j c h  m o v e t u n t  d a t a  i s  j n a l j t a h t e .

a . l  r r € - !  i f e . u n 5 e f  o l  r i : t , t e n : s  . r  r r r e  n r n b e :  o r  n o v e m n t s  s  5 n a  . 1 d  i a  t i ; u t . r  !  h , e r e

FRANCE

E d s t i a
B e a ' r v a i s  -  T i l l e
B i a r r i t u

C a  l v i

Crenoble -  St  Ger
L i l l e

i.fl|trc"t



IABLE 3

IUSIFIA

K l a g e n f u r t

Graz

SELGIUIi

0stefd

CZECHOSLOVAKTA

Rate per  Inc idents
10,000 io oth€r

t lovenents E!ropean
Aircrnf t

AER0DR0ilES - 1981 to 1985 0ata
j  !  0 i  . d . F  h .  b p  d , p  o  e r '  F r  '  . . t  .  . . q

D e f l i i t i o i  -  L r p  l o  5 0 0 f t  o n  c l i m b
-  2 0 0 f t  a f d  b e l o w  o n  a p p r o a c h

Incidents , r iovenents

l 2
68
l

-

2

7

6

5
46
3

i 4  8 1
i 5

5 ?

\ ?
? 9

6 . 4l 0
29

DTIIIIARK

B i  l l u i d

EsbJerg

5 t a ! n i n g
fIIITAIID

! u  l u

rR tct

E d s l i a

E i a r " r i t z

Brest
C a l v  i

| ]yenes -  Le 0ctev i  I  le
Crenobl€ -  St  Geoirs
L  i l l e

389,962
2 3 , 3 0 4

3 9 , 3 7 0
r54,4),?
3 1 , 0 9 6
72,094
7 7 , 4 8 6
7 , 1 6 4

5 6 , 5 2 0
L 2 9 , A 2 o
5 l , 0 6 0

7 , 6 8 6
2 ? , 2 6 3
2 5 , 8 8 0

103
5 , 4 8 5

1 9 , I 8 2
7,41,3

t 4 , 9 2 1
2 , t 4 3

,  .  u , 6 8 9

i

2

si
2

3

5
8

67
t 9

;
9
3

5 5
.l
6

I ?
1 3
2

1 ?
I C

3

5 3

6
I 2
l 3
4 1
t 2
i 0
3
6
7
9
3

1 U
I 2
9

1 l
2 1
1 9
9

I
t l

6
7

T2
3

1 0
24
1 8
9

3

1 i

3 9 , 1 C 5

2 , 3 7 0

301 089

:
2 , ! 6 4

, , ,

1 . 4
t . t
4 , 2
3 . 0
0 . 8

1 l -  1
r . 7
t . 3
q . 2
i . t
0 . 5
1 . 8
5 . 5

7 . 8
3 .  r
4 . 6

3 . 4
9 . 4

1 0 . 9
6 . 0
4 . 9

t 6
6

L 6 l

I
l

1 ?
3

2
3
I

l
?

;

L o n t



l r e  l r  r r  v €
l ! o r r e i !  

-  L d i  B r i . -

\ r . e  - : . t .  d  A i , -

P r r r s - a I a s , , .  a a !  I  e
e i r i s  -  L e  5 . - r ! . r  I

r o u l o u s e  -  E r a S n r :
GTRTAIY

:

2 9
6rl

: f
l0
9

r il6

L6?

i l

2 A
: i
9a

1 !
? ?
48

1 1 7
15/-
68
3?

t ?
l8

q 5 9
I , 9 6 7
1 ,285

: 4 1 , t 5 1

1 , 1 8 , 4 0 5
1! i  tc  i

l l 7  3 9 C
l 9  , 5 1 8

5 4 6 , 8 5 6
1 i  9 8 1
i 3 , 3 8 ?
1 , 1 8 9

16,624
4 l . 5 1 4
8 t , 6 0 i

3 r 1 . 8
t . c
? . 4
,:  ' .
l . l
8 . i
l . l

: t .  c
; . 5

i 2  /

3 . 6
u . 8

5
5

4 l
6 9

? 6
t8
9

1 5 3
?9

r17
I

\ /
l

?o
1 5

102

l 1

57
154
1 6 7
7 9
3 3
6

l 1 4

t 2
4l

36
1 I
za

?
I

3
3

16
6

i ,6

1 ;

]
3
5

t8
2 3
2 ?

4
t 0
?
I

t l
?

I 7
1 0
l l

I
2
8

-
1

TZ

g e r l  i n

C o r o g n e  -

5 iut tgdr t

IRELAND

0 u b  . r

aor f !

ITALY

B a r  i
cag I  i  dry

0 l b r a

3 2
\ 2 6
?6

9
3 4

a
2

2?

3
6

I
6 J

j

'l?

t 2 , 1 1 8
4 , 0 9 3
2,617

1 l  i  , 2 t 8
1 8 , 4 0 t
i  9 , 0 1 6
6, ?84

i 8 2 , 2 1 6

23',3?4

5 . 5
4 . 7

1 7 ,  l

5 . 0
4 . 3
4 . 2
L 0
t :n

1 5 . 0

7
3 l
6
4

29

?
l

i
5
?
?
I
I

3
6
3

l 7
t 0 l
l 2
9
I

94

5435 l 9

C o n t ' d .

NITHERLANDS

NORI,IAY

Eergen

0 i  I  R  i g s

Stavanger

PORTUGAL

sPAI{

G€rona
Ibe2a
l ladr id

5IIEOEN

Gothenburg -

Ndlnstad

Ka.lst .d
X r i s t i a n r t d d

Stockh; lr--  ar l . '
Stockholn - Eronr

StITZtRL^Io

Z u r i € h



NETiIERLAIIOS

NORl{AY

Ber9€n
Bodo
Honni  ngs vag

0 i l  R i g s

Siavan!er

PORTUGAL

sPlI|i

Earc€lona

tladr i d

i la laga

3 5 r , 1 3 4

1 8 , 8 2 1

) . 7 , 2 2 5
1 3 , 6 5 4

1 0 5 , 5 2 5
9 , 2 1 4

49,94/
1 8 , 8 7 3

259,446
1 2 9 , 3 7 6
7 2 , 7 9 6
34 ,8i  5

1 9 8

7
54

l 4 l

C o n t  d . . . . .

1 1 7
2
3

1u.

3

l 8
? 4
6
9
/
7

4 6
2 2
1 5
l 0

4 , 2

5 . 3

2 . 4
? . 9
2 . 4
2 . 3
6 . 5
1 . 9
3 . 7

i . 8
t . l
2 . 1
2 . 9

l 9

;
I

t l

5 l

:

.l
1 5
, -

2a
r

1 .
2

l
i

40

6
9

I
7 2
2 l
26
TZ

I 5
t 5
6

31
l l
t 0
39
7

7

z0

t 9
1 3
6
6

3
32
3

1 5
2A
I8
7

l 3

1 0
4

I
:
l

;

;

?

;
l
I
I

,

a
5

t l l
4

SfEDEII

Cothenburg -

Xar l  s tad
X r i s t i a n s t a d

l,lallm - St!r!p
I torrkopjng
Stockholn -  Ar ldnda

S{ITZERLIID

Zur ich

2 5 , 4 2 4  8 . 0

r25,238 i .0
1 6 , 3 9 0  7  . 9
6 , 4 9 4  7 . 7
7 , 4 8 0  8 . 0
8 , 1 5 2  8 . 6

1 1 , 2 1 8  i
6 6 , 8 3 4  3 . 6
I , 8 0 0

5 3 6 , 0 0 4  t . 0
t 1 8 , 7 0 0  \ . J
4 2 , 9 1 0  4 . 0
1,002 12.5

2 6 , 6 2 ?  4 . 9

22

l 3
1 3
5
6
7
2

2
5 l
20
t 7
5

l 3

3 1 , 3 8 6
74,208

t?8,230

1 5
1 5
6

3 1

I C
l 9

1

8

?4

i
?

7
4 3

l t 3

2 . ?
5 . 8
8 . 8 28



U|t ITFl :  ( INGDoN

E e l f . s r  A l d e . g " o ' e

B i r n i  n q h . n

8o! .n€f ,outh -  fu 'n

B r r s t o L  -  L u  s q a r e
Cdmbr r  dqe

5 1
98
1 l
9,i
1 3
2 ?
5

t 9
l

?9
7

4 2
7 ?
9 9
36
l 9

5
2 3
l 1
3 ?
28
9C

1 6 4
3 5
8 l
8

l 3 l
7 6
3 5
3 3
6

60

5
3

? 2
2A

1 . 6
8 . 1
6 . 5
7 .  _ c
3 . 1
4 . 5

6 . ?

8 . 1

6 . C
, :

.
6 - 5
3 . ?
? . 3
? - 4
5 . 5

r  1 . 8
5 . 8

1 0 . 4
5 . 6

4 . 3
9 . 9

3 , 4

2 . 8
6 . 4

1 1 8 . 3 8 0
1 7 , 0 2 8

1 ) 8 , 6 3 1
42,246

:o ,ono
3 , 4 6 1

3 5 , 1 3 6

9 5  5 7 0
1 1 9 , 7 0 1
201 t90

7 . t o 8
26,022

2 5 , 6 0 3
4 9 , 3 8 7
a6,34?

3 8 3 , 2 i  5
6 7 1  8 1 8
6 3 , 2 ; 6

1 0 9 , 1 u ' !
6 , 7 9  i

2 2 5 , r 9 0
12,920
6 r , 9 6 7

1 3 . 9 0 5
6 0 , 3 3 1
9 , 1 5 9

r 4 , 5 0 8

71,961
4 3 , 8 7 9

l 0 l
l l

1 t 5
l 5
2 2
5

2 1
3

30
7

4 3
8 l

1 0 4
5

'19

5

l l
3 l
l l
9 l

233
40
81
8

l l 9
7 6
35
3 3
7

62

5
3

2Z
28

C o n t  d .  . . . .

A g a 0 d r
A  l g  i e r

Eamakc
B a n g k o
B a n j u l
8ofibay
Sudape
B u  r g a  s
C d s a b  l

l

: 1
?

5
?

;

8

i
i
9
5

l
-

3
5t d i n b u r 9 i

G 1ds!o*

0 i l  R i g s

'

i
og
5

l

6
I ?

8

;

1
2

-

l

9

;
?

C h a n q i
Co lomb
D a k  a r
Dalama
D e l h i

Dar-es
D o h a  ( (

Hong K(
I s t a n b l

Sunburgh

USSR

En-Rout

3 . 2

3 . 3

3 . 4

3 , 5



List  of  Non European AerodrorEs rhere ! t
reporred by European

least  t ro s t r ikes hnve been

A c c r a  ( c h a n a  )
A g a d a i r
A l  q  i e r s  ( A ' l g e r  i  a  )
A r ! s h a  ( l a n z a n i a )
B a m a k o  ( M a l i )
s a n g k o k  ( T h a i  l a n d )
sarju I  (Gamb ja )
S o n b a y  ( I n d i a )
Eudapest
B L i r q a s  { S u l q a r i a )
C a s a b l a n c a  ( M o r o c c o )
C h a n - o i  ( S i  n q a p o r e  )
C o l o n r b a  ( S r i  L a i k a  )
D a k a r  ( 5 e n e g a l )

D e l h i  { l n d i a )
Doula (Caf l ieroun )
Dar-es Sd laan (Tarzan ia )
D o h a  ( Q a  t a r  )
Freetown (Sie.rd Leone)
rong Kong (Hong Kong)
I s t a n b u l  ( T u r k e y )

( S o L r t h  A f r i c a )
K d n o  ( N i s e f i a )
( h d r t o u n  ( S ' r d a ' r )
K a r a c h i  ( P a k j s t a n )
K  i  l  i m a r j a r o

( T a n z a i i a )
K u a l a  L L r n p u r

( f a l a ! s i a )
K i g . l i  ( R i , d f  d a  )
L a r n d c a  (  [ ] p . u  s  )

( C d n a r i e , i
L a 9 o s  ( N j q e r i a )
t i b r e v i  l l e  ( e a b o n  )
Lonle ( Ioso)
M a l t a  ( l t 1 a l t d )
l ' lonrovr 'a  (L iber j  a  )
I t lombasa (Kenya )
M o n a s t i r  ( T L r n i s i d
Montev id€o

{ U r u g u a y )

( A ! s t r a  I  i a  )
N a i r o b i  ( K e n y a  )
er York JFKernedy
(usA )

( 8 r d z  i  I  )
Tang r 'er

(Morocco)
T e l  A v i v  (  I  s r d e l  )
T u n i s  ( T u n i s i a )
T r i  p o l  i

( L e b d n o n  l

1 4
5

12

9

l 3
t0
4

t 2
3
c
6
3

1 0

( t )

\ 2

( 1
( 3
( 2

( 3 1
( t )
( 1 )

{ 4 )
( 8 )
( 8 )

t 2 )
( 3 )
( 1 )

( 6 )

( t )

2 )
4 )
1 l

I
35
35
4
6
3
6
4

2 9

l i
t' .2

3
3
i l .

1 2
3
5

1 l
5

1 l
5
3

3
1
1
2

1

5
5

1
2

1 )

3 0  i i
1 8  (

3 (
6 (

8
1 0
3

3 )
r)

En-RoLrte Str ikes 1 9 9  ( 3 4 )
1 3 9  { 1 3 )

3 . 1  E e c a u s e  o f  t h e  v a r i a b i t i t y  i n  r e p o r t i n g ,  b i r d
populat ion, aircraft  f ioveiemt paitern,- iontrol
nEasures and features beyond control ,  any conpdrison
Det*een rates calculated for di f ferent aerodronEs can
b e  m i  s  l e a d i n g .

3.2 Gernan non-danaging str ikes for l9g5 t iOT included.

3 . 3  0 a t a  o n  D 6 m a g i n g  S t r i k e s  N o T  s u p p t  i e d  b y  t h e  f o t  l o , r i n g

rYol -  t rance
1 9 8 3  -  A u s t r i a ,  0 e n m a r k ,  F r a n c e ,  I r e l a n d ,

Iorway.
1984 - Denmark, I retand, t iorra!.

3,4 Carcasses found on aerodrones ir  UK NoI included.

3 . 5  A e r o d r o n € s  w i t h  2  s t r i k e s  o r  t e s s  e x c l u d e d .



TABLE 4 I | lCIDENTS IIEAR AER0DRol, lES - 1985 Data

8 € t w e e n  5 0 1  f t  a n d  1 5 0 0  f t  o n  c l i n b
Between i000ft  and 201ft  o 'r  app.oac

t r )ri

-

.

P$ ' !  -  Ch . r l . s  d .  E  u l r .
o: '

;

l

.

2
1

C o n t ' d . . . .



C. ! . i bo rq  -  L . nd ! . ! r e r

39,253
93,535



t
UBLII EIRD SPECII5 -  1981 to 1985 DATA

l l 0 q - 9 9 0 9  l
_ _ _ -

750 I

r 9 o B ,
345 o
t o o ; - a . 5 r q  B  i  ' i
u p t o l . s  l g  B  ?  g
u p r o l r g  c  2  2
1:-{ tc c I j
dru q

1 . 3  l o .  r  t o. : ' , 4 - r z ; e  o  ;  -
l 9 ' o  o  )
L u  r q  0
2 5 0 9 - 1 . 3 ' 0  B  I  : i  , . "' , ,  1 9  l .  o . l

k 9 3 1 2 9
k o B l 5 4

3 6 9 1
s - 2

1 0 5  o  -  1 . 3
1 0 5  a  -  r . l
200 I
t95  9

' . '

0 . 1

r . 2

l . ?

C o n t ' d . . , .

l

l
2

L
l

46

l 3

5 7
5

6

, i
?

7A5 o
8 l .c r  k r ie  730 ;
tqyp t i ! i  ru l tu r .2 , I  tq

!0  to  t0  ko
rh i t .b r . l .d
v u l t , r r  5 . 1  r 9

H.*i ue 16 I to
Goshait 1.0 kq

190 0
S u z r r . d  2 6 0 ; - l i
comi bc.zlrd 8oo i
! 4 9 e  I l t s - 1 . ?
! o  d . i . . 9 r .  t , 2  \ o

oi 1620

slllalloatas



t  i nqed  p l o l e r  54  q

2 t 5

6 1 3

45C q

i

-

5 . 0  l g  0  I  z

a ,

? ?

i 3  1 1 2
r  l 9

l 0  Lo l
' l

l r'r'

t i
. , :

l
9

l l 6 a

2

,

I

160
315
2 . 4
161

275

t55

I  1 2  0 3

C o n t ' d .

2AA
t?0

? i5

t85

320

I

q
I

s

I

q
0

3

3

3

3
3

s
3

B

3

I
! l 1 B

395 q

145 q
465 9
1 4 5  q

rc
1 0 . 9  I  -

:

t
I

380 !

-

' 0 9



TASLE 6 zu

INC IDEII ]

PART 5TTUCK

l 8 q

10C  q

s
I

l n n
l 3 g

?1  I

,"?,
5S

5

123

2
i l
l e
?

5
2

g
3

5

B

3

;

s

5 . 2

5 . 1

5 . 4

I tose (exc luding

I engine struck

a l l  e n g i n e s  s t r u

Ni n9lRotor

Landin! Gedr

Empenage

93
1 t

0 . 5
530

l 3

? l
0 . 1

2t2 1172

5q9 7792

ltt,Tl'[l:,"H,::'i:llil:,ii'i:,:::.:fi:'dl':li:l::i !:l:[: s:.1]::: ,l]'l i:ft!:'::^.
t nq l ! i d .  I h .  .Y . r ag .  * i oh t

rh .  b i r d  c . l eoo r i . !  b r t . d  on  cu f . n t  C i v i l  A iMr th i i ess  r ' q ! r r ' * n t5  ' r a :

b € r 6  l r 0  I  ( l  l b )

ll!.',1!,'ii'.3 i\l\'?.',1'I u,'r
Ihose birds not p.3jtlvllv id.itili.d rt. t'bl'd a! uok*n Exc'pt ihc" rh'r' ie '!id'nc' t,'r

th .y  . r .  l . rga  (c  o r  0 )

P. rc .^ tao .s  r . .  b i !ed  o i  ln . iden t3  rh . re  b i rd5  ! r '  id 'd t i f ' ad '

TOTAL

T
b
T

I
[]

c xot.s: 6.1

6 - 2
6 . 3

6 . 4
6 . 5



TAB!E 6 PART 0F AIRCRAFT STRUCK -  l98I  to  1985 DATA

I N C I O E N I S

PART STRUCK

SIRD I , IEIGHTS ICIAL
BASED

ON
7519

unknoYn b€loy 100 s
1 1 0  g  t o  1 . 8 1  k q

1 . 8 1  k g

r iose (excluding radone
a i d  w i i d s h i e l d )

I  engine str !ck

2 or nore of 4 struck

al l  engr 'nes struck

r ing/Rotor

Landing Cear

tnpendge

6 0 1

4 3 5

7

4 t 0

1 3

l 0

93

2 7

249

1 6 9

3 4 5

1 9 5

300

3

2

2

5

1 0 1

52

6

129

4 8 3

6 1 1

l, l4

478

9 ?

623

8

1 8

6 4 I

3 7 3

628

1 r

t 2

9

! 2

2

2 5

i 6

1q

7

! 9 1

8 9 3

? 2 5

1 0

205

1 0

l l

5 9

0 6 3

532

7 5

0 1 3

I

l

i

r 3 . l

20.7

1 1 . 8

1 6 . 2

1 . 4

I 5 .  5

0 . 1

0 , 4

0 . 8

1 . 4

l . c

TOIAL 2 , 8 2 0  1 , 4 5 6  4 , 3 8 5  l l l 8 , 7  7 2 1 0 0 . 0

lotrs:  6.1

6 . 2
6 . 3

6 .4
6 . 5

s e v e r d l  p a r t s  c a n

i n c i d e n t s  a r e

The totals in Table 6 are higher than other t .bles as
be struck in one incideni.
The percentages are based on incidents wheae the part
lhere both landing gear or both wings a.e struck, two

t l 0  9  =  |  l b ,  l . 8 l  l s  4  l b .  3 . 6 3  t 9  . I  t D .
n o  d a t a  o r  p a r t s  s t r u c l  d v a i l a b l e  t r o m  l l e ! h e r ' a n o ( .



3It0 llElGllTs

r*  e" * r lo eD I  al  ke .  ^9' :1 |  " ' " r
r i 6  g '  

, " ,  l ;  
t o  t a1  rq

1 . 8

0 . 4

4 . 7

\ . 2

2 . 0

2 . 6

0 . 2

0 . 8

l . l

a2.8

266

2??

2 5

l ?

6 9

? 5

l t 6

1 5 4

t 0

6 7

4 , 8 6 6

16,-

142

6

la

6 I

I

l l

t 4

2 , 1 9 6

t16

97

1 ?

5

40

l8

65

80

9

30

50

r , 9 3 1

261

L o s  s  o i  I i f  e / a r r - a r t

Prope l  le . /Rotor /
t .ansr rssron  0anaqeo

Ai r . ra f t  sys ten  los t

-  " . "  1 2  t z

14i!L 7 Elflll-Qf-lMlll - 1981 to 1985 Dita
TAELE 8

A  h i g h  s t .

()PERATOR

AUSTRIA

Tyro l€an

EELGIUT

A i r  B e  l g i u r
D e l t a  A i r  '

Sabena
S o b e  l a  i r
T .  t .  A .

czEcH0sLovr

csA
S L I

Dfl TARK

Cimber Air
C o n a  i r
Grons I  andsf
l{aersk Air
sAs

l lotcs: 7 . 1

1 . 2

7 . 3 *

1 . 5

I f  f o r  e ) ( a n ' o l e ,  s k i n  i s  t o r n  i n  t * o  p l a c e s '  o '_  
b o t h  r i n d s c . e e n s  a r e  b r o r e r ,  t h o  i n c i d F n t s  a r e
recorded.

The percentages are based on known effects '

l iot  counted ns damage.

l{o data on str ike effect avai lable from
Netier lands.

Aircraft  Systems lost includes hydraul ics'  pi lot

and de- ic i  ng.

sterl ing Ar'r
0ther

FIIiLAI0

F inna i r  0y

FRAICE

A i r  A l sace
Air France
Air Inter
t i a t

u .  T . t .
T .  A .  T .
T a r i s
0thers



TABLE 8

A  h i g h  s t r i k e  r a t e

AIRCRAFT 0P[RAToRS - 1981 to 1985 pata

may denonstate thorough report i  ng.

AUSTRIA

A r s t r i a n  A i  r  I  i n e s

BILGIUII

8 l
2

i 4 6 , 8 0 6

I , 2 9 4
3 1 4 , 7 7 2
2 5  , 5 i 2
6 0 , : 5 8

2 . 9
1 . 5
2 . 2

0 . 3
6 . 2

3 . 6
2 . 9
t . l
3 . 4

3 . 6

3 . 3
u:,

5 . 0
o - ,

C o n t  d . . . . .

.
10-o

t 3

Air Be I  g r 'unl
D e l t a  A i r  T r a r s p o r t
Sabera
S o b e  l a i  r

0

0

2

8

t

.8

CZEClIOSLOVAKIA

CSA
S L I

DIII14ARK

c i m b e r  A i r
C o n a i r
Grors I  andsf I  y

SAS
Sterl ing A i  r \ rays
0ther

FIt !AlD

F i n n a i  r  0 y

ft^flcr

Air lnter
E ia t

U .  T .A .
T .  A .  T .
Iax i  s
0thers

76 19)
2

2
2 2

126
l 8
t 4

245

2
4 1 3
550

5
49
28
22
26

1 4 5 , 9 9 4
6 1 2

6 4 , 6 2 0
3 5 ,  1 7 8
6  3  , 0 2 2

1 6 1  , 1 1 8
432,798
1 6 5 , 3 5 0
4 1 , 1 1 6

6 7 3 , 9 7 6

1 , 2 4 8 , 8 6 5
929,447

9 8 , 7 4 2
4 0 1 , 7 3 6

OPIRATON IIUXBER OF
IIICIDENTS

t i lJHStR 0F
N0vEltEltTS

RAIE PER
1 0 , 0 0 0
I()YEXEIITS



1 R  T  L A N D

ITALY

A e .  I ' l e d i t e r r a n e d
A l i t a l i a

I IETHTRTA}IDS

KLI!

NLFI

ll0Rr.rAY

A/5  More f l y
B r a a t h e n  S a f e
Eusy 8e-"
F r e d  0 l  s e r
N e l i c o p t e r  S e r v  r ' c e
sA5
S c a n a i  r

0 t h e r s

st4EDEli

L i n j e f l y g  A B  ( L r  )
0stermans Aero AB

221

ro

224

3 1 3
1

38
2 0  ( 6 )

2
4 2
2
2

1 3
r92

1
1 6
9

r39
I

2
234

4

UIl ITIO KI I IG

a r r  B .  r d g e
A l r  [ c o s s e

8r 'nnr 'nghan I
4 3 , 4 5 3

2 2 1 , 2 t 8

5 1 9 , 5 0 3
2 9 , 8 6 3

1 1 6 , 7 6 0
23,621

465 ,000
7 , 1 8 9

1 1 , 6 3 9
464,432
7 ,  586

1 0 .  t

6 . 0
2 . 3
2 . r

' -o

t - 7
5 . 0
5 . 3

C o n t ' d . . . . .

8 r  i  s t o w  N e t i
B r r ' t d n n i a  A i
8r r ' t  i  sh Aero
E r i t i s h  A i r

E r i t r ' s h  A i r | '
S r i t  j s h  C a  l e
E r i t i s h  c a  t e
E r i t i s h  C a  l e l
E r i t i s h  I s t a l
E r i t i s h  i d t i
Brlarcn Airrdl

R  i k  s p o l  i  s s t y r e  I  s e n  (  a t  i o n a  l
E o a r d  o f  P o l i c e  D e p .  )
SAS
Swedal r

SIIITZERLAT|)

A l i s a r d a
B a  l a  i r
ofio
Swi ssa i  r

3
24
2

457

G u e r n s e y  A i r l
h e a v y  L i f t  C a
l n t e r  C j t y  A i

Jersey Eu.opei
L e a s e  A i r  ( G e f
loqan A j r

l lcAl  p ine

o n a r c h  A i r l  i n
ort i  Scott  ish

H e l i c o o t e r s
0rion A i  f t rays
Peregrine
5paceground
Tradewinds Ain

Channe l  t xp ra
D a n - A i r  S e r v i
E u r o d i r  I r a n s
t x p r e s s  A I r  S

l o t .  8 . 1

Yr rg in  A t  l an t i r
0ther operator!



UIIITED (INGDOII

A i r  f . i d ! e  C a . r i e r s
A i r  t  c o s s e
A i r  E u r o p e

Ai.hdys lnt  (Cj lnru)
Eirninghd'n txecut ive
Bri  stol l  Ne I  i  copters
B r i t a n n i a  A i r | a y s
E r i t i s h  A e r o s p a c e
B r i t i s h  A r ' r  F e r r  i e s

8 r  i t  i s h  A i r B a y s  H e l i c o p t € r s
B r  i t  i s h  C a l e d o i i a n  A i r w a y s
B r i t i s h  C a l e d o n i a n  C h a r t e r
E r j t i s h  C a l e d o n i a n  H e l i c o p t e r s
B r i t j s h  I s l a n d  A  i r l r a y s
S r i t i s h  M i d l a i d  A i r \ , i a y s

1:hanrel  Express
D a n - A i r  S e r v i c e s
E u r o a i r  T r a r s p o r t
t i p r e s s  A i r  S e r v i c e s

G u e r n s e y  A i  r l  i n e s
N e a v y  L i f t  C a r g o
I n t e r  C i t y  A i r l  i n e s

Jersey turopean
L e a s e  A i r  ( G e n a i r )
Logdf Air
X a n x  A i r l i n e s
l lcAl pine

r 0 , 5 2 6
2 4 , 9 1 8
l 8 , 1 3 , 1
95,432

3 t 8 , 2 1 2
7 , 5 0 0

1 9 ,  5  5 6
1 8 4 , 7 5 2  h r s
356,3r2

9 1  , 4 7 8
1  , 9 0 7  4 0 6

1 6 0 , 8 0 6  h r s
3 6 3 , 1 8 8

1 , 6 6 3
3 8 . 3 5 1  h r s
3 0 , 1 8 4

3 4 0 , 2 0 1
6 4 , 3 ? 4
1 8  , 3 9 6

4 ,  1 6 0
1 2 , 2 7 4

2 0 , 1 4 4
5  , 5 2 2

1 3 ,  5 1 0

1 0  8 4 2
4 4 , 0 7 8

rz,  taa
1 0 1  , 5 6 2

2 4 ,  1 9 1  h r s

r , 6 2 6

1 2 , 2 0 6
1 , 4 1 2

3
5

T 2
5 1

3
2 l

317
3 l
I 9

736
38

2 3 7
2
5
2

1 3 9
l
2

221
2

I
9

I 2

T 7
24

4
4

4 5

2 , 9
2 . 0
3 . I
5 . 3
2 . 8
5 . 3
t . 5
1 . 1

1 0 .  6

2 . 4
3 . 9
2 . 4
6 . 5
5 . 5
1 . 3
0 . 7
4 . 1
1 . 1
1 . 1
4 . 0

3 . 3

q . s
1 . 2
3 . 0

1 . 7
3 . 9
5 . 5

1 1 . 7

3 . 3

u,n

3 . 3

-

etropol i tan Airways

l iorth Scott i  sh
|]el  icopters
0rion Air*ays
Peregrine

T.ad€e{inds Air l ,ays
V i r q i n  A t l a n t i c
0ther ope.ators

5 7
5
5
4

48
l0 t

r o t . 8 . l Leased aircr. t t  are included against the operator.
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L f i | h € d L ] g a
BIRDSTRIKE COI1II

2.07.6€ Fi ronro(cf700)  r " r " , " ' " . rsa f f i

r2.1?.n ral@n 20 {c170o) {roBkh. u( E,lgjB

15.09.33 Bctng 737 (Jre) 3.n r hr, E4tB sr.dt.d piFoF32oq. toa 35 I sh!E iqr. (iord. i,i;) 
- '' - 

,;_*

Riq-!ll l.d qu tls-{a5r ll

rsr 24 (CJ610) afldtu, u!{

r?-11.'5 0cr0 (cr6) x.frEdy {y,usa cotrs+ (€ Db 5)
"," "(. . i*,. i i  h"""r "ir

12.1r.76 Falon 20 iapl6 Ftoi(h us ErEi6

07.0..31 Ldr 23 (C.6r0)

06 .02 .76  La f  21  ( cJ610 )

06.12,32 tqr J5 (Irt7lr) t. sdrg.r

-  Transpor
- Aeropl an
- Hel icopt

Ihe i  nc r 'de
major i ty of cas(
8 7 3 7  a c c i d e n t  w h
T h e  w i  n d s h  i e l  d  a
and He I  icopters.

The author
is most ly from I

Clrcimtl, [s

- sl!d-JE!d.d gu  !_?75q.
(L!s rrdrnhlncl
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