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Mr. Chairman, Ladies and Gentlernen i

As we ar:e al l  aware, the bird str ike problerrr  is l ikely
going to be with u6 in the fcreseeable tuture, Cornpletely
bird-proof aircraft  are not yet designed, let  alone manufac-
tured or l lown. Aviat ioa, both civ i l  and rni l i tart  is incl :ea-
6 i n g  a t  v e r y  h i g h  r a t e s ,  a n d  n e w  a i r p o l t s  a r e  b e i n g  b u i L t "
In t ;e nreant ir ,e,  bird rnunbe rs are not decreasing. A1-
though numbers of raptors arc coming down, nul} ]bers of
ev€n more troublesorne species (star l i r lg and g].r l ls)  are on
t h e  i n c r e a s e .

Altough some problem6 in sorne areas have ireen sol_
ved, t terc st i l l  rernains a lot  to be done, General ly spea-
king, i t  would secm to rr ]e that !_r,aey problerr!s have sdlved,
at be6t,  only part iauy. Yet,  I  r ; ink that we row koow i .nucrr
bette. thaa 1C years ago what our prc,bleras are, and that
many of our "bird problemst '  are in fact ' ,people problerns".
Also, i t  seerns to rne that we now real ize that cornpl icated
problerns ot rnir l t i -discipl idary tearr jwork, rathe r thao
s o l i t a r y  b i o i o g i s t s  o r  e n g i r e e r s .

N e v e r t h e l e s s  i n  t h e  i a s t  t e n  y e a r s ,  a  l o t  o f  w o r k  h a s
beer accornpl ished both in sorne European countr ies and
in Canada. .A.I t lTor.gl1 there \ave beer rna,,}y meetings, con-
f e r e n c e s ,  w o r k i n g  g r o u p s ,  e t c . . .  t h a t  h a v e  p r o d u c e d  a  1 o t
ot rnanuals,  gr idel ines, posi t ion papers, rec omnle ndat ionc ,
e t c . , .  e t c . . . ,  t h e r e  s t i U  i s  n o  b o o k  t h a t  c o r n p r e h e n s i v e l y
covers 3l l  aspects of the bird str ike problem,

We in Canada, have decided that such a book, i {
wri t ten in a simple, Iuci l  st) , le,  would be of grcat inter:est
to anyone who is involved in or concerned about bird str ikes
( i .  e.  pi lots,  air  t ral l ic conrrol lers,  air{ ietd maintenance
p e o p l e ,  a i r c r a l t  d e s i 8 r l e r s  f l i g h t  s a f e t y  e i g i n e e r s ,  e t c . .  -  ) .
AIso, such a book r i l ight 'have a wide appeal to al l  laymen
wit l ' !  interest in ei t \er awiat ion or orni t i rology.
1"1r.  I tulr ing, now the ex-chairrnan of the Nat ional l tesearch
Cou4ci l ts Associate Corr,mit tee (r l  Bird Hazards to AircraJt,
and I  have beer assigncd tbe task to put toget irer such a book.

Birds and aircr:af t  f ly across nat iolal  borders. Thus
we would l ike to give the book a world coverage. In order
to get a clear idea oJ the problem io the ival io. . ts countr ies
around the world,  we t lave 6ent let ters to the Chairman of
Nat ional Cornrr} i t tee request ing inforrnat ion with respect to
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bird str ike number6, part icular lecal problems, and local
methods that plove s ucce s sful .

For those of you who did not receive such a let ter
let  rne very br ic{r-y explain the basie layout of the book.
The f i rst  chapter deals with birds an bird rnoveroents,
t i re second with aircraft  movernent.  Ia thc fr l . l  r rr l ioJlch apte r ,
w e  w i l I  p r e s e n t  a n  a n a l y s i s  o {  b i r d  s t r i k c  s t a t i s t i c s ,  T h e
rest of  the book wi l l  cover the r l rethods to deal with the
problems. We wi l l  descr ibe each metl lod and technique in
sin-rple terrr .s and then i l lustrate the t i reory with examples trolr ,
actuel ope rat ions.

I  have a few extra Eopies of the draft  contents of the
book with me, se plcase do not lesi tate to ask rne i f  you

I would } ike to invi te your comrnet l t€ and suggest ions
on the propoEed book and I  wi l l  be around today and tornorrow
to rneet anyone who rnight wish to discuss i t  with Ine.

Thank you very much.

H. SLGKPCE L
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C onte nts

I  AC KNCW LE DGE ME NTS
II INTRCDUC TICN

IlI BIRDS AND BIRD MCVEi\,IENTS

l .  Ig! : !dC4i_9-g.:  bi td classi f icat ion and ideot i f icat ion ;  bird

wcights ;  types of bird f l ight ;  bird qumbers ;  migrat ion

densit ie s.

2 .  S c a s o n a l  a c t i v i t i c s  i n  e e n e r a l  ;  n e s t i n g  ;  P o s t b t e e d i n g
dispersal ;  rr ,ol t ing ;  Inigrat ion to and stay at the wintcr ing

areas ;  migrat ion to the nest ing ground.

3, Spr!gC_e!4_&1! -,j,g:L:99!- methods to study rnigtation ;
t ime of year and t i rne of day ;  direct ions, beights and

speeds of rnigrat ion ;  { Iock size and grouping ;  inf luence

of the weather ;  dai ly progtess and long-range f l ights j

or icntat ion and navigat ion.

1. D_1i lv act iv i t ies ;  feeding f l ights ;  roost movernents,

IV AIRCRAFT AND AIR TRAFFIC

t .  I j t la j lL$l l i9!- i  a ircraft  c1assif icat ior!  and ident i f icat ion i
aircraft  nu.rnber:s ;  de16ity of air  t !af f ic.

2.4s9q!!-9.!
ndrr,bcr:  cf  air  rni les f lown ;  nurnber ot Passengers ;  nurnber

of pr ivate aircraft  sold ard pi lot  l icences issued i  oPerat ional

c o s t s  a n d  p r o l i t s  o I  a i r l i n e s  ;  n e w  3 i t  t r a n s p o r t a t i o n  s y s t e m s .

3. Types of aircraft  rnoverl1egqg; civ i l ,  rni l i tary,  pr ivate airc!af:
angles oI c l i rnb and descent ;  cruising al t i tude€.

V BEHAVICUR CF BIRDS WITH RESPECT TO AIRCRAFT

1, l9gglslg499:_iAge!gel; collisi.rns between cars and
b i r d s  ;  d i f f e r e n c e s  b e t w e e n  s p e c i e s .

2, The si tuat ion at air f ie lds ;  the efJect of  habituat ion.

3. The si tuat ion en route ;

VI BIRD STRIKE STATISTICS

l .  Introduct ion ;  history ;  organizat ions ;  bird str ike report ing
forms ;  rel iabi l i ty ol  bird st t ike yecords ;  idcnt i f icat ion of
bird remains ;  terminology ;  val idi ty ol  bird str ike stat ist ics.

a i r  t r ' 1 f f i c  :  n u n . b q r  o f  t a k ! - o f f s  r n d  l a n d i n B s  ;

l

I
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2 .  N u r l } b e r 6  o f  b i r d  s t r i k e s  ;  c r a s h e s  ;  n e a r - d i s a s t e r s  ;  d i s t r i -
but idn over thc world j  seasonal f luBtuat ions ;  dai ly <l istr ibut iJn
p a t t e r n ;  h e i g h t s  o f  s t r i k e s  ;  s t r i k e s  e n r . l o u t e r r v e r s u a  s t r i k e s  ,
at  the ai i f ie ld ;  bird str ike rates ;  comparison oI str ike rates
f ^ r  . l i  { f -  r r - r  ' i . - ^ - f .

:. 4-,Sgg!-9!_ge--199_; deathe ; injulies aod disablerr,ents ;
do l l a rs  ;  l os t  f t y i ng  hou rs  ;  passenger  i nconvon ience  ;  t r end6 .

Tvpcs of damage to aircr.af t  ;  engine ,  cockpit ,  fusclage and
u n d e r c a r r i a g e  ;  e t J e c t  o f  a i r c r a f t ' s  6 p e e d  ;  e f l e c t  o i  b i r d r s
size ;  di f f . rcnces betwecn aircraft  types.

Bird spccies invoLveC in str ikes ;  evidence for di f ferent
behaviour \r i th respect to aircraft .

Q!:Sl! ! lg.q!_ i  ident i f icat ion oI I 'subprr:blerr ,  s , '  ;  research
and develcprnent pr ior i t ies.

VII BIRD.PRCCFING AIRCRAFT

t . T!sS:Sliq_:I_s_9r.._rg_e-I-a!t-9ta ; rna gnitude of str ike im pact,
vulnetabiLi ty of aircra{t  ;  engine, cockpit ,  tuselage and
u n d e r c a r r i a g e  ;  J r o n t a l  a r e a s  ;  c r i t i c a l  b i r d  r n a s s .

2 .  B i r d  w c r t h i n e s s  d c s i e n i n s  ;  e n g i n e ,  c o c k p i t  ;  f u s e l a g e .

f. a._S-tjg.C--Sl_I9:g_d9-q!C""_; air gun ; rocket sleigh ; airplane
f l ight.

4.  Results and effect iveness ;  engine ,  cockpit ,  lu€elage ;
future developments.

VII I  PREVENTION Cr. BIRD STRIKES AT A1RPCRTS

I, Igqoduct i .nj  the air f ie ld as biotcpe ;  r6sident birds ;  Iocal
transient birds ;  rnigrants ;  scar ing and habituat ion ;  t rapping
and habituation ; killing and ilnfaigration ; habitat lrraniputation.

2, Bird obscivat ion rnethods ;  v i6ual observat ion ;  infrared j  radar,

3, Dhonoacoust ics ;  the hearing of birds ;  medrods for obtarmng
distress cal ls ;  play back techniques and equipmelrt  ;  results
and el fect ivcness ;  future developrnents.

4, Pvrotechniques ;  per lorrnance cr i tcr ia ;  Foreign object turr ,age
(FCD) haza,rd ;  teleshot shel lcracker ;  Verer, .  Ftare ;  srnoke
puff  ;  rcsults :rnd effect iveness ;  futur:e developrnents.

5. Hawls and f lacons ;  hunt ing techniqucs and prey preference rn
the wi ld ;  I i lconry ;  conservat ion oI nearly ext inct species ;
legal and organlzat ional aspects of obtaining birds ot prey ;  or-
ganizat ion of a hawk group ;  results and el fect ivenese ;  f r{ure
d e v e l o p r n e n t s '  

. . , / . . .

6 .

5 .
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6. O_",'r..rje-g_91_bjf4!__91__pl9Ja- ; rnodels ;techniques ; results and
effect iveness ;  future developrnents.

7. Trappins and remowaLr trap desigr ls ;  t rapping techniques ;
iesulta and effect iveness :  rctur.  of  rcmoved birds :  {uture
developrl lents.

8. l ! - !1!g€_; general  l imitat ions ;  legal and organizat ions espects ;
shoot ing aod FCD problems ;  types of poisons ;  use oI poisons ;

side effects of poisons ;  mechanical  techniques ;  resu.I ts and
ef lect iveness ;  tuture developments.

9. x4:999-Ue39_e!_:_rl,'egtgdg ; stulfed birds in panic position ,
orange runway l ig l : ts;  blue runways.

lC ,  Habit t r t  nranaqetyrent :  land use planir ing ;  general  landscaping
garbage durnps ;  grass anC grass length ;  crops and agricul tu-
ral  techniqucs :  oln.rmental  shrubs ;  al ter.at ive ground
cover ;  eart}worrr .  problerns ;  reEults and effcct iveness ;
{uture development s.

IX PREVENTICN OF BIRD STRIKES ' 'EN RCUTE ' '

I ,  Introduct ion ;  gcneral  considerat ions ;  rnethods to reduce
impact ;  t r lethods to get r id of birds in f tont cf  the ai lcraft  ;
method6 to detect and avoid bi td6-

2. f rnpact reduct ion rnethods ;  lowering of 6peed9 ;  double visDr.

3. Metirods to qet r id of Li ld_!- ! I  l ront of  the aircraft  ;  laser
b e r m  I  r a d . l r  b c r m  ;  s t r ^ b e  l i g h t s  :  f u t u r e  d e v e l o p m e n t s ,

forecasts ;  s]}ort- terrn rnigrat ion forecasts ;  bird warnings and
"birdtarns r t  ;  bird distr ibut ioo rnap.

s. R"d::-el4_re-4er_bj_rC_4qtsr-ltgg-i principles of radar ; "angets .;
b i r C s  a 6  t a r g e t s  ;  i d c n t i f i c a t i o n  o f r a n g e l d r  a s  b i r d  e c h o e s  ;
radar cross sect ion of birds ;  radar signature analysis ;  birds
c a u s i n g  r a d a r  ' r w h i t e - o u ! s  r t  ;  r n e t h o d s  t o  g e t  r i d  o f  b i r d  e c h o e s ;
the capabi l i t ies of airborne radar.

4. Current methcds to avoid birds lor lg-terrn rnigiat ion

6. ?. bird raJar tor rrc iwi l  I '  aviat ion ;  g e n e r a l  c o n s i d e t a t i o n  ;  p r e -
l i rninary experiroents ;  design of bird !adar ;  future develop-

?. A bird ca.- lar fcrrrrni l i tarv "  aviat ion ;  i ieneral  considerat ion .
research needs ;  luture developrrrents


