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Bl rdsr  St r lke to  A l rcraf t

ovor  tbo ?err l torY of  tbs

A. I . logachov,  D- r  0 .K .  Tru lov

and Fe l  l  cop t  e rg

SoYle i  UDlon

I ntroduc t ion

Tbe prob lon  o f  b l rds t  a t r l k€  to  a l rc ra f t  18  a  par t  o f  the

general problgn of alrcraft protgctlon agalnst atlv€rs€ €nvlroruDon-

ta l  € f fec  t  s .

A t  p reseDt  tee ldee such dangorous  a tnoapher lc  ph€nom€la  fo r

a v l a t l o n a s e l e c t r l c d l s c h a r 8 e s ' 1 c l ! ' g ' t ' l n d s h e a r ' t u r b u l e o c o € i c '

tb€  nord thoLog lc  fac to r r r  l s  8a l ' !1 !g  tbe  grea t€a t  l&por taqce aDd ae

far  as  1 ts  € f fes t  oa  f l lgb t  ea f6 ty  i ' a  conc6rn€d l t  a18o p lay6  o le

o f  the  lnpor tan t  ro les .

D u € i o t l r e o o n s t r u c t l o n o f E a a . t u r b i n e e n g l n e i l a l r c r a f t , t b € l r

speed Cnd acoe l€ra t loo  lDcreaBe '  daager  c rea tod  by  b i rds  la  s tead ' ! -

l y  loc roaa l !8 .  lCAo t ra8  fo rc€d to  pay  a t te l t ion  to  tha t  p rob len

rb lcb  haa bscons  soDo aet lous  da lger  fo r  f l l gh t  sa fe ty '

If to nay regard blrds as be1olgltl8 to th€ caieSory of t lte

eo-ca l l s i l  aa lvo16€ env ] . rgomgnta l  e f fec ta '  t s  abou ld  approach tb ls

probLen the saEs ray as te ' l ld ln reapect of otb€r pbe[oBeaa of

tb16 category. such colmou apProagh coaslgts of thles (Daln lntcr--

re la ted  as  Pe c t  6 :

A .  Tho do tormlnat lo !  o l  !o rEa l lzed aalYgrse glYlrgBEeEtal ef-

fec ts  { lparaEetors  o f  tbo  81vsD type i '

B. 'The evaluat lon of  the ln f lusnoe of  tbe cbosen a ' lverse ea-

I
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enr l roDr0{ ! ta1 ,6 f tects '  parabstora o!  a  cor ta l , [  typ€ of  a l rcraf t .

C. lThe alevelop0ert of oparatloa nethods aDal (orl tacbtrlcal
naana provrarlng alrcraft protastlon fron tb€ 81v€a aatvera€ eaylron_
tooltal eflec t a

Eadh aopect contalrs a ,holc sot of probl,eE6. For eralrpl€,
th l le  coBaldsr t [g  the l l rBt  aapect  l t  1a nec€aEary to  deteror ,De
rh lch b l rars '  ln  rhat  anount ,  under  rhat  conal l t i .o t rs  a 'd  i l th  ,bat
probabl l t ty  can oause catast ropblc  cotssquencea at  the i r  Bt r lke to
a l roraf t .  I f  th€ probabl l l ty  o f  aucb catast rophlc  coosequencea ex-
ceeala thd eEtabllsbed l6vel of fl lgbt Bafoty, Ai.rrorthlaeaa Sta!-
dards fo i  A l rcraf t  (Hot icopters)  nuat  provLal€ rsqul ronol ta  on a1r-
cra l t  protsct loa f ron auch €f fects .  As l t  ls  k lorn,  gLasaeo ln  tbo
cockpl t  aa re l l  as  srg l le6 nuat  be ates l8 ted to  a tat i l  0 !6  b l ra l is
Et r lke o- {  sovsra l  b l r iar  e t r tke,  jpoaseosl  Dg car ta t !  k1n€t tc  cnergr .

Evd! lf thcr€ ars no oataeirophlc oonaoquorcos blral!, strlke
to al.rcrdft lt th6 caus€ of dlgajtroug atanger to avtatloD and llay
lead to  a l rcraf t  aoola lonts  ln  thA prcaenca of  lons addl t lonal  aa l_I

vcrse faqtorE.
' l

a of ths Ornl,tbologlc gltualror

thc USSn

ra l  gov le t  Unlo l  ls  e t tuat {a  tD EAly
lmsase l ter r i tory .  Eooaua€ of  t f , ls  fact ,

11tb l !  l , ts  tor r l tory  ls  obaracter lzed by

and lnqoDataaqJ.

Tb91 attachoal ohart-schono

Peaul1ar l  t16

I  1 !

goographlc zores ard bas

tho or !1 to log lc  a l  tuat lon

a grea t  d ls  s ln lL  a r l  t y

t ra t lo t r  b f  b l rds as rc l l  as  tho

ahor8 th€ blggest plaacr of coaooq-

Da1! Dlgratlon routs! alurl lg lprlaf

:
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and au tomn.  O le  ean aee tha t  loos t  b l rds  congeat lons  ar€  e l tua ted  o !

B lack  Sea aDd Ba l t l c  coas ta '  o t l  sgne lo r thern  and la r  eaate ln  6ea

coasts  as  ie l l  as  oD soDe ln te rna l  ta te r  bod l€a  (Ca8p lan  Sea '  Azov

soa.  l ra lsk  Sea,  Ba lka l  Lak€ e tc . ) .  Tbo nos t  l r0por ta r t  m l8ra t lo !

rou toa  pasa as  a  ru ls  a long 11 t to ra ls '  r l verbeda (Votga ,  Ura l '  Y€nr

soy)  a rd  foo th l l l  s .

Th€ nos t  nuBerous  b l ra l8  coos t l tu t log  hazards  to  a i rc ra f t  ope-

ra t loqs  ar€  gu l l s  and ducks  l t r  Ba l t i c  R€81oo:  s ta r l in8s  and rooks

1n Cont ra l -  Feg loo  o f  nuss la ;  gu1 ls  ln  Caucasus ;  s ta r l ' lDgs '  ba tke

an i l  6ag les  10  C€nt ra i .  As la ,  ducka '  o to is  ana l  rooka 1o  S lber la ,  gu l l

1! Fal. FAst .

Tho noat  lo te la lYe o lg ra t io l la  iake  p iace  i 'B  sPr lng  (March  -

Apr l l )  a !1d  l !  au tonn (s€pt€Bber  -  oc tober ) .  Dur lng  thea€ soasoDs

bt lds  f l y  a t  cons ld€rabLe he igb ts  1 t t  day- t lne  as  te l l  aa  a t  o l th t '

I !  Ba1t lc  RogLon ln t€ne ive  b l rd€  mlgra t lo la  have been reg iB tered  a t

a l t l tudes  up  to  2 -5  k ts ,  ln  Ukra l le  -  up  to  1 -2  h '  10  cant ra l  nog lc

up to ' l  h.

Caaee of  CoI l161on of  ClYl l  A l rcraf t

t l tb  B l rds dur lnF 19?t-?6

Tb.€ UsSl  c lv l1  AYtat lon r€g la ter€d La 197,  212 casea

Btr lkes ,  lD  1976 -  181 case '

The r0os t  f roquent  b l rds  e t r l kes  took  p lace  a t  the  fo l lon l t r8

a i r p o r t s :  i

19?5 -  Donqdedovo (5 ) ,  Kazan,  Kof tsovo,  Kraa loyarsk '  ?ashko l t  (41 '

B e g u i e h € v o ,  B o r l s p o I ,  u l n . v o d y ,  R o v u o  ( 3 ) '

1976 -  Dor roded.ovo (5 ) '  Krag lodar  ( t ) '  Bor ispo t '  vDukoYo (4) '  Buba-

ra '  Yereva i r  t ro l taovo '  l i l lDsk '  nos tov  ( r ) '

o f b1. rd
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Tl€ ta f l6  i  spec l f leB tb€ aa ld cot t is lo l ra  accord lng to  tho
lypes of  a l rpraf t .  We can soe t ia t  such a l rcraf t  as AN-24,  IL_1e,
Tak-40 

fncouFter€d blrds nore frequrttly tha! other rypea.
I l  genera l ,  nor€ than hal f  o f  a l_ l  cases per ta tns to  turb l le_

en*lned alroraft (57fi t\ 1975 aad, 51fi LD 19T6), the share of tur_
b lne-J€t  ar . rcraf t  €rcoeds a quar ter  (  ZaI t r  Ln f , l :2 ,  299�  ID 1g7G);
p ls ton-angl red a l roraf t  hota l  1 , /10 of  th6 to ta l  .ounber  o ,  co.L l .1s i ,oog
(12f r  Ln l  1975,  14{ �  rD 19TG),  a ld  he l lcopt  era _ J f i  rn  1975,  6*  Ia
1 9 7 5 .  I

T t o  s a D e  t a b l e  1 a I
. j 

so abors that nost dana8ed engl!€s belol6ef
to  AN-24,  ILFIB and yak_40.  Tbere ro16 caae6 ,her€ a b l rd  cot11s1o!
caueua f ,anagl  o f  2  €nglnea at  oqce ( IL_1e _ 4 cases,  AN_A4 _ j  cas€{

l :k -40 
Ald 

T-134 
-  on€ caa€ for  6ach type) .  rbe noet  f r€qu€nt  co l_

r l s s l o l a  o f  
f l r d a  

, 1 t b  t h e , l n d s h l e l d , h l c b  r e s u l t e d  l n  1 t s  b r 6 a k _
qoxn rerc  r6b ls tered, l th  a l rcraf t  A! l_2,  becau8e th ls  typo of  a l r_
qraf t  1b nos ,y  uaed tor  aLr_cheolcaL rorks a ld  l t  f l les  a t  the
sane a l t l tudss aa b l rds dur lng the l !  ln tense n lgrat lon.

rl 197r-76 tbe avefa.e flSures shorlnS [umbera of blrd co111-
sJ.ora at  d l f f6re l t  a l t l tudes are:  O_1OO a -  3A% of  tbe to ta l  auBb€r
o l  co l l ls lons;  ro i -4oo n -  53/ j  4o ' t -1o6o n -  14f i ,  loo i -zooo n -  10,
o Y € r ? o b o b - 5 # .

Thb tab le  I I  ahora that  a t  a l t l tudea up to  1OO E a l rcraf t  e ! -
countored Dalnly Bnall alal Deillu.D blrd8, at altltuates froE 101 n u!
to  +OO 

T 
-  r0pat lun a la l  Lar86 b l rd8,  a t  a l t l tua les 4or_tooo n _ Dedlu!

b1rds,  l ld  a l t  a l t l tudes nor6 than ]OOO e _ 8Da1I  a ld  large b l rds.
I !J ls  o f  cer ta ln  ln tsr€ot  that  a t  a l t l tudes f roE 401 to  1O0O !

a l rcraf t  €ncount€r€ i l  Daldy p lgeo!6,  predatory  br , rda,  cror '  a lar
taterfo*l, a.oat at altltuals! orer 1OOO n _ oaly barks, €aglo6 and
6 1 1 f t 8 .  I
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The

spe€d o f

up

d ls t i lbu t lo r  o f  the  above ne t r l io t red

a l  rc ra f t  le  as  fo l ' l o ' ! ' s :

to loo l@/h - 2S

cae€a accord ing  to

by  f l lgh t  Pbases  1s  as

f ron  1Ol  to  3OO b /b  -  t8%

froo 101 to 5o0 ko/ n - ,oP

lor€ tha[ 5OO h!'/b

Tbe d ls t r lbu t lo !  o f

'  4* '

b l rd  coL l  l  s l  ona

f o l l o t a i ;

run/roll out - 3fi

t ake -o f f  ( t o  1 t  n ) - " 1 1 4 �'d

9S

c l lnb-out  -  21%

cru l  e lng f l lgbt  -  11*

d e g t e n t  ( t o  t 5  n \  ' 3 9 f , '

r

/.

p

o

tand ing  -  15* .

MorF f r€qusut  b l rd  8 l r l k€s  dur lDg a l rc ra f t  ' l esco | l t ' as  conpareo

i l tb  c l lnb-ou t '  ca !  be  €xp la lned '  to  our  o i ld '  by  the  fac t  tha t

dur lng  d€8cont  (approacu to  land)  a l rc ra f t  fo r  a  looger  t l l l e  f l y

a t l o x a l t i t d d e e r h e r g t b € P o s s l b l ] . l t y o f b i r d c o l l l s l o ! l s h l 8 b e r .

1 i  sbou ld  be  po lo ted  ou t  tha t  l0os t  b l rd  s t r l kea  a t  c ru la l t rg

I6ve la  obcur  l to  p la ton-eog l lod  a l rc ra f t  and be l l cop ters  th lch  l f y

a t  conpabat lde ly  lo !  a l ' t l tude  a t  c ruLao apeods '

The l  6 tz i  o f  b l rds  e t rcout r te red  by  a l tc ra f t  ras  de termiBod 1 t r

168 caEob 1 \ \ '1g7r -75  and the l r  ap€s l6s  taa  de tern tned 1D 135 casee '

l
S;erl l l  bilrds (up to 110 g) hold 25*' ot ..hrie total uunber ol cp1-

L t s l o n s , l B o d l u m  b l r d s  ( 1 1 0 - 1 4 1 0  * 1  '  6 3 *  '  r a r g e  b l t d a  ( o v s r  1 8 1 0  g )

-  14y ' " ,  lh  roa l l t y '  a l rc ra l t  e lcount€r  sDa l t  b l rds  Dor6  f reque l t l y '

bu t  bscauE€ o f  tbe l r  gnar l  s lze  and r€18bt  6ucb caseE are  Yery  d l f -

f l cu l t  to  be  es  tab l l  sbod '

n
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fo l lo r log  b l ra ls  a t ruck  a l rc ra f t  Bos t  f requeut ly :  p lgeona
-  2aS;  gu t le  (Larus)  -  16* ;  ducks  ana l  ge€se (Aaat ldae)

12*;  pr€a lato iy  b l rds (FaIcones) -  r o % ;  s t a r l l n g B  ( S t u r a l d a e )

ThJ

(co lunbA )

sparrors  (passer , ,  s ra l lors  (Hi rundln ldae)  _  13 'd i  c roaa (Colvus)
ani l  s r l , f ts  (dpodldae)  _  5r .

P lgeoDs s t ruok a l rcraf , t  ra tbgr  f requeBtLy a l1  year  round,
gul1a - rna ldy la  sunner  aod oar ly  autonn,  a lucks _ 1a spr lag aDd
a u t o n n . ,

Th6 f lgure 2 ahorE that  ths b1g808t  par t  o f  qorr1a1. !e  or  a1r-
craf t  r l tb  b l , rds ras r€g la tsred l t r  the Becold ba l l  o f  eumner  (du_
r lng af ter - lest log noveneata)  and t !  ear ly  autoro!  (dur1!g mas€
bl rds n lgrat to !  to  ,1nt€r lng p lacos) .  Dur io8 Bpr lng,  b l rd  cot l l -
alons rlth alrcraft ,ale rsglst€red Eore rarely. Tb€ fereat au.Eb€r
of  b l rd ls t r l f t€E ,as reg la t€red 1!  r l l ter .

Th i  d ls t r lbut loa of  th€ to ta l  nunber  o f  co l l la lora by d l f re-
rer t  da l  hour6 1s as fo l lors :  norn lng _ Zr ,  day l lghr  noure _ 62* ,
eYonllrgi5$, ntgbt - 2G#. By,,uoratngn ,e roeatr the pertoal ol 2 hours
beglnrll ig froo the nobsat of ilar.a conl.ug, neyenlngn 1s the perLod
of 2 hoirrg before darkness.

I f i re  take la to  oonsr .derat lon tbat  the l ! ts !s1ry  ( f requency)
of  c lv l r  a l rcraf t  f r lgbt  rn  dayr lght  t lne 1E nuch b18b€r  than at
n1ght ,  re  oan conc lu i le  that  the probabl l l ty  o f  b l rd  Bt r lke 1D, l
dayll8ht t lmb and at nlgbt ls approrloats.l.y the aane.

?h{  tabLe I f I  he lps  us  to  conc lud€ tha t  th€  nos t  f , requent  ,  _
b l rde  ca IJ . le i .ona r€ re  r6g j ,E ter€d .  i !  dpr1 l ,  August ,  sep t€Bber  aad
Octobgr j  ln  6 ther  ro rds  du !1Bg easa n lgb t  la tg ra to ry  f l lAb ts .

t r ' rda  tbe  tab l6  IT  re  aee tha t  b l rdo  coLI l , s lons  , l ih  a lc ra f t
1n th6 dlght ard 

:v€al!g. t_11e rore reglsterod Ealnly at baightE of
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100-400 'n ,  and thoso In  day l lgh t  t ine  and the  BorDl lg  -  a t  he lgh ts

up to  100 n .  I t  1a  o f  lupor tance tha t  nos t  o f  coL .L ls i .ona tha t  oc-

curreil i .o the i larkneaa relat6 to raterfowl, ard to srlfta.

Accord l t rg  to  tho  repor ts  o f  p l lo ts  L \  ' t97r -76  the  p€rc€ntags

of  cases  o f  co111a loas  o l  a l ro ra f t  t l th  a  8 l !8 le  b i rd  oones  to  37*

o l  th6  lo ta l  nunbor ,  and co l l l s lons  t l th  b l rds  f look  cons t l tu tea

63f'. But we ehouLd not take these flgur€s for Sranted becau8e naqy

ca€ea o f  co lL ls lons  r l th  b l r i l  f locks  are  reg ls te rod  as  coL l la lona

r l th  a  s lDgLe b l rd .

A l l  da ta  s ta tea  lu  our  paper  r€ Ia te  oa ly  to  tbe  per lod  o f  2

ysar6. NeverthsLess all thes€ alata are aufflcieat for uo to r0ak€

a conc lus lon  o f  g rea t  lnpo l tance o f  the  prob l€E a l rd  tbo  neceas l ty

o f  l t s  be lDg so lved as  aoo l r  aa  poEs lb l€ .

r-

- 1
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Al rc ra ft
type

ItuEber of
bl rd strlke s

Nunb€r of
engl lros
ronoved anal
d8!aaoal

Bl ral ctr1k6 dl strlbut lo!

( 1975-761

l i scE 12
Z B  O c t o b i e  l 9 ? ?

?abt € I

by al rqraft tlryos

Igunber of
r l  Ddsc  re  on
danage casea

?urb o- l gt

Yak-40

ln-134

TV - 124

TU- 154

TU- 104

LL-OZ

Total

Turbo-DroD

AIV-24 i

A N - 1 2

TU- 1 14

Total

Pl sto!-€!rlr i€d

an-26

I L - 1 4

Total,

45

t : l

9

24

I

7

2

9

5

5b

1to

1 2

67
\

2 1 2

46

,

44

c

98

4 1

2

-_.10

1q1

)

, 9

17,'

1 1

1

't4

5

1 Z

a

RoL l  coDterg

TOll'L
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D l  r A

t r l1sht  aL i .  ,n

Bl r i l  a l ze

Btr lke  iUEt r lbu t lon  by

and b l rd  e lzes  (

u p  t o  1 0 1  1 0  1 - 4 0 0
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'14 OJ. € rr

f l l gh t  a l t l  tude  5

197r -76) .

4 0 1 - 1 0 0 0  1 0 0 1 - 2 0 0 0  o v e r
2 0 0 0

Small. bl rilg

Medluro bl rd!

Large blrals

1 0

47
I

7

2'

11

13

2

Day perlod

Month

Blri l gtrike dlstrj.builon by d.ay

Uornl ng Dayllgbt
tloe

Tabt€ IIl

p€r loda anal  aeaaotrs

EY€ll[g N18ht

I

I I

I l I

IV

vlr

YII I

IX

rI

rII

)

)

1

q

1 3

,\

1 8

29

29

7

1

2

1

2

1

2

1

2

1 0

9

4

4

t
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FI lAht  a l i . ,  E  up

Day pertod

t o  1 0 1  t O 1 - 4 O O  4 0  1 -  1 O O O

Tablo  IV

a l  t l  tud  6s

1001-2000 oyer  20OO

Bi . rd  s t r lke a l ls t r lbut lon by f t lgbt
anat alay pori, ods

Itornl ng

Dayll8ht tlne

Evenlng

I{lsht

59

6

Blrd rtrlk€
( rs75

2

46

1 9

all rt rlbutlo[

+ 1975 )

1

1 9

1

1

\

1

,|

1

3

bJr nontbs

20

n I Y Y v I y U l Tm [ I I

l l g . 2
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