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CoIUsloDs b€trieeen ai!'craft alcal b1-rds a:ce the Eublect of groslDg
llterest. fhe uDcortlollable Dature of those fsctors rirhlch cause
th€se col).:LsloDs ewgesl,s tbat a probablllty Doal€f E.Lgbt bo used
t0 e8)resa the relsLloDsblp bebwgeD rbe lu.Eber of birdstrlkes and
the Dunber of d3&a6e cases €nil th€ lelatiol1shlp betn€€n the au.bber
0f bird.strikes e.lrd tbe :.os€e6. It ls clesr that tbe llulaber of tla-
@€e cases (Y) and the losssE (Z) are both poslt ively correfatei l
wltb tbe Du.Eber of birastrlke.s (X), In th16 hve€tlgation, l,Fo b1-
vall8te prrbabilluJ Eodel6 ts-LIl be stud.ie.l: oEe for the jolnt dls-
tllbutloD of the DLrEber of tlrdstrikes €.Ed the Dlrbber of daraae
csseEi Lnd oDe for the jobt dlstr lbut lon of the nulober of bGd-
8tllke8 a]ld the lossea. In both eode16. the nu-aber of birdstrlkes
X at a certalE locst lon durha s Ftven t lEe lnter.v€.1. ls assl lEod to
fol ]o{ s Poi66on dlstr lbut lon-\r t tE par€leter 81. In the f l r6.  nJ-
del, sullose that the vsrlable 1j assr.rres the ';aLue 1 1f the 1th
ahcla-ft colli€io! alth blrds 1s-as6ociated wlth dsdare case a]1al
Yi assuneB tbe vslue O !1 th€ 1th s. i rcraf l  col l l6 ioE; i th blrds is
lot associ€teal wltb d.a!rs8e case, €nd these evgnts occur with pro-
bsbiut les p arcd q=l-p, iespect lve\ ' ,  lhus, tbe var lable Y = i r+
12'... +IX repr€sents the DuEber of d€-roaAo csses ln s tota-l of X
aUcrsf l  c)I l is ions wltb bi fd€. Clearty,  Y*X, and tbe blvsr lste
dl6trj,bution f(x,y) repr.eseats the Jotnt dj6trlbutloD of the tru-e-
Der of blr&trlkes anil tbe corTefpoDillDg nu-ob€r of .rahqg€ case6.
LD iho aecootl Eod61, the varla}I€ A aball deDote tbe losses 1I1
tLo lth Eirclaft col![a1oD wltb bt!.L8 €rltl lt eAr| take the values
0i1'2,  . . ,  .  lD tbl .s caso, tb6 & ar6 assuEed to foLloF a Plolsso!
{l6trlbutloD wlth para-Eetor 32, Bhu.s, th€ varlable Z - Za+Z)+ ..
. +ZX lepre5€Dts ths lossos li X al-rcI'sJt collt,sions yltd blrd6.
8rd th€ blvarlat€ dtlafrlbutloD 6(x,s) represeEt6 tb€ JotDt d.16t!1-
br.rtloh of tho DuEber of abcraft colllsloEs rlth b1rd,s s-Ed th6
c0!re8!onil1D6 loaaea, ID thla paper, the €)callj)les lllustrattDa ds-
ta !r0c66s1!g are glven Eher€ th6 Losses a66oclated vrlth alrcrafl
coU151o!s slth blrds arre €4)t€s6ed ID teres of convontlonsl u.Lltg
of tbo cost.
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FroE tbe joint plobabll l ty 1ulct lon A.tven In (r) two other proba-
bl l l ty functlons of l .aler€st loal nos be derlved. fbe f irst of
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3. Im r0lss0N-Por6s0N t10!

Eullos€ that the luabe! of alrcls.ft colli6loD-s ri.Ith blras X reco-
raloil at a dp€c{fic locatloD i-n a gtveD ttEo llterva] has a pots-
60! dlst:lbutio)x FIth probabiutt frEctlon

B1kCx). e-B1BV.t , /=o,1,2, ... ( 1 9 )

I6t Zi be e r€lodoB v€-riable sssoctateal yith th€ losses (express€d
1D terns of corlventlon€-l unlts of the cost) rosultlEg froE- the
1th alrcraft cot1ls1on w.ith blrds, snd suptlose tb€t a ba6 a poi-
6s0n dlstr ibut lon with pars-seter a2i that is,
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lleDce, the Jolnt dl6trlbutioE of the nu.!xbe! of alrcr,aft collisi-
ons Elth birds X snd tble corre6pond.|Dg losses Z Is glveE by

s(x, z) = s(z ; x)s, ().) = u-8rt;"-(8zx)1 B dx)z /xt zl

= .-(Ba+Bzx) s;6*121*1 u7,

' ; o , 1 , 2 ,  . , .  ,  z = O t 1 t 2 t  , . .  .

HaJl$ th_ug al€rlvoil th€ Joilt dlEhributlob S(t,r) of the Du.Ebor
0f elrcraft coltlslobs r4th bhds a!d. tb6 I6ss6E 1D (23), 1t 1;doalrod to-f1nd az(r), tho ldsigirul lrobabl.tlty ruacii5ir'oi 

-tii

Io36e8r a.!d 8(xrz), th€ colcltlonal. lrobabtuty functtoD of tha
lluDDer or.a1rcraft colllaioD8 yttb blrds glven'th6 losses. lrolo
€quation (21), it follows tbat

e2(z) . I ar*,"r = "-lrtoi 
* **f: . iIgU,o(")

(24)

(21)

the X alr.c!€-ft colllslons with
iDtelval, ie Pol6sod \pith ps_raee-

( 23)



E(z) =

a.niI

var( Z)

and n"(a) 1s tho rth clude EoE€Et
parare'i.r a. Thl6 dl6l.flbutlo! lra-s

( b )

ot Poleso! dl.Etrlbuti.on wtttr
@an s-Dd varlalce glven oY

( 25)

(  28)

(29)

(30)

Q1)

z *, +F.-.*dd."io' - * uo # = ".u,

a.Eal

ir" r,'_i'E-
e - 2

SefrlDg t
oal €quatl

s

-3, E

Solutio!

'1 -  t
anal ";

e r = :

llbese est:

r(x) =
a!al

E(z) -

4. 4rgrg
Ilx th€ pr(
t)ou.1lil Eo(
o a 3 t o b j
1B the a!
estl&atrea
del to i t !
( lds.y-sept(
crltgrloJx

x 2 -
al

II.aLE 1. (
clafb coll
elJcroft.
reDtboEta.

^ e-B rox

= f; <<er*>2*csr">>' "i-' - ului

= sl<s\*ar> " a1:, - slal = 3182(82+1)' Q7)

Tbe coDditional probabiut-J functlo:] 8(xiz) caD be obtained froE

(21) snd (24) as

.-(B t'B tW *)'/",!) =
s(xrz) = s(x,z) /e2(z) = --:G;; 

u"f .(^) / ",

3.1 tra-dpu-m Likel lbood Esl, Imalron of 1.he Parsneters Bl a_Dd 82

:::;:":,:::r;i:i"iiltl:tf il iiI|'tn3;f i;;;i"i"i i:"ilI??"i"1;

o "-Bz*J (sl . ) *i "-B1a{j
! - * ------=--17-- t-

J =  |

TakIDg the raturaL logarltbE of L gj'ves

- r = -u, * ';*tr" er> 
;i 

,i' 
fr 

,J (ro *3 )-oer

- _-!_ -!- -+tro or) 
Fxi- fi 

r" 'rt- fi 
rn crt '

Dlff€rentlatlo! of (30) glves

!]--! = -o * * x:i/Br
081  J=1  

-

&tlbated



.4)

26)

aod

J i * r g  =  - ! x . ,  + ! z * / 8 , .  ( 3 2 )
J = ' � r  "  j = 1  u -

getrlDg trb6 paltlal derlvatives 6quaL to zelo giveE the llkeli.bo-
od €quatLoDa

\

f  * .  - s " o  = o l
J=1  "  

\
{

^ - - < = - ^ |-"e 
l" tl - 

a uJ = ul
)

SolutloD of (33) glv€s tb€ rla.rdbu.E llkellhooat estl.Date6

B; S xt/n
a!al

A,= ! ,, / t,., .
Tbese e6tlBator6 sre ldeDtlcal to tbos€ obtsiDed by tb.e

-x(x) = 8.,
and

s ( z ) - 8 1 s 2 .

(3+)

Eethod of

G3)

(3?)

zz)

28)

29)

4. AP?I]ICA?TO}.I OF TIE ITODTIrS TO AIR.DSqINIE DITA

In the presgnt G€ct ioD, tb€ €ppl1cat lon of botb th€ PotssoD-3er-
l loul l l  Dodel of  sect lon 2 snd the Poi6so$-Polsso! xdodel of  6ecr i-
on 3 to birdstrlke data !4L1 be dlscussed. Tbe source of the data
lE tire e-iq)orts of Ilatvlen 6SX. A!tr)lylDg the Ba)d.Eui! ljlkellbood
est lEateE of ' ihkno,*rx par.a.Eeters 81, 82 arxd p, the f1t  of  e '1ch Do-
del to its reEpecllve 6e-op1e fqr tbe 153 dqys a.!d tne Jesr 19al
(rbJ-Sept€nber) was neaslEed usiDg tb€ ch-l-sqrare gooabeBB-of-ftL
crlterloll

.2 .<-- (observeal - erpectett)2^ = 
"II *o_ et.}eclad-- '

Il&E 1. Observed alxd fittod &Lst!lbutio!-6 for ths DuDb€! of alr-
claft collijsiolla wlth bird-6 a.llal th6 lluDb€! of ,laha8e cases of
alrolaft. (Estldated PolsaoD-!€lDoulll fir6qu€llc1es-a!!€sr i! pe-
reltboBl.s,)

31)

E8tlDated valu66 of tbe Doissorx--3e!nou111 psr&!et6!sl

hr. o.e5ez@

? _ o.63+35



l{urbs!
of sl.rcraft
coIll.alo!.s
*,ltb bLlcd6(x)

<S.*r
4A

g)2-6?|,

tzt.At

{5.W}

('r.,!?)

fotal

69
( 64.99)

(5r.s+)

e3.82)

(6 .8 )

(1 ,?5 )

nd€ of tb-qage .L8e6
o-f El:(. dt (Y)

1

<1.g2>

(2.48)

I
(1.03)

1
(o.58)

Valu€ of tt

*r-2 -

It Yllt b€
tedl valu€s

.nots tbat t
!o! al1alyzl
strlk€ d6h
routea. Ob6
aoclatotl lgl
be1ow.

TABIE 3, Ob
as6oclated I

( J )

Iotal 'l+6
(ar6-9r) <7.u> <t5i.m>

Value of the cb.1-.sqr€4-'e il*st cJ tnt t

$= +.o1ore {s ar.)
r"{{> +.o:orr) . o-sz'

:f-T3;?l3ii*"*'€'#":ffi-i:::lilli#L3*"!3i"?l,lu*
*lt"':i;i;:;:*#;6*%ffi i;*":1*i:::""f .:igi:ll:Ti,"-
ltr pslelthes:s' ) .

Xstlbated vaauoE ol 3ols.soli-Siiise palanel'ers r

ef, @'65'5ac9
i2: ar 05la35

f.E@si E-seociat€d vl'th
dr@*t. coILrEi ols
rd€r }ler6s (z)

tfutrbe!
of sllorelb
col-Lialoaa
vlth blrds(r)

70.5

o.32t

5. CONCU'STOTi

Ushg the ha)(
aral p dedved
del and the I

r&gpt
{a

tj?.pF)
2I

tztA't>
5(5,?9)

{.1.*t

1

(2.82)

42.29)
't

(o.93)
1

(o,25 )

7 8

:

o
( 0.07)
o

(o.12)

(o.o8)
o

(o.32)

Tota].

69
(6t+.99)

.< :  - .  \

( 23,82)

(6 .8 )

te il v&

ilajxus-ry

Iebrua]]y

ttalch

Aprl1
t{ay
JrrJ:e
.tu\'

8€]}t€Ebe!
Octobe!
lloveebe!
.Deceeber

tlDat

! '



tota-f 146
(146.12) <Z.et

o
(o.59) <i6i.oot

llaLue of the cbl-Bqu8re te8t of fllt,

x?o = e.+Zarc (10 d.f.)

}.r(xio'- o.+Za1B) = o.n.
ft rlll be sesD tbat tbe €€F€6n€Bt betwpon the obselvedl el1a etq)€c-
tsd'ralues 1D oach tabl€ .le qulte Bood.'

Xote tbat tbe Po16soD.-Bernoul.l:i Eodel 13 al6o an appropriate one
for a!alyziDA the lolDt dlsblbutloD of l,l|e total nunber of blrai-
etrlke ui.sbais a.lal-the truDber of those sssoclated wittr low-levef
routos, Ob6sived dlishlbutloD of birdlstrlke b-L8b,gps 3!d tho6e aE-
soclstedl wlth low-l€vel route€ taLeD floE 6bort (1942) 16 glveD
be1m.
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$ E 0.322€�95 .

,. coNcwsroNs
UsIDE !h€ nardEuD llkellhood €stlEateE of tbo ParaDetola 81,82
anil; d.ortved ln s6ctioDs 2 Elld 3. both the Poi BsoD-Bernoull:t bo-
dsl 

-and 
the PoissoD-Polsaon.Eod.el yrEre flttod to bird.strike dal,a.



Tb€ fIt of €acir of tbe66 EoaIeIE to lts resPectlvs 63Drp1e6 i!€6 Ee-
asuredt by tbe ctd-squsr€ test..Ba36aI on E! e)€l!aDa!ro! ol !a€ re-
sults of-tbes€ tosts, lt eust be coDcludod tbat' l'be Poi66or_Ber_
;;"iL'L; i';i";;;fr1Eso! Dod€l's s.r'6 too Elnpre to aescrlbe- ad6-
auat€ly tb€s€ t$)es of blvarlste alata' Tho pres€nt -apploacD- ro
iG'""61i"r ol hiscrrbhs ttre Jol'lt ttlstrlbutlon of l'he Drr0bor
;i-ri;;;"it iolrturons witb b1;ds s-Ed tbe lu-taber of da&age.cas€a
;i A;;;il.-"td the JoLEt allstllbutlon of tbe nunbe! of a-lr- -
&"ii-Ii,hiir."" "ril-uGa" a:ltl ths rosses. wbr'ctr are sssoclat6'l
e{tb tbese colllsloD-s and e)q)reaaeal 1D terrds of collv€Elr.oDa_l
iiiii"'oi-il" 
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;;;;;b.;-;il-"o"Liise 
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theuo nodele I1eL $4tb the aasu4)tlon

of hoEogeDolty of tbe tLata. llbrouEbout tb_14 'EacussloDr Eae @!d
uave beEn tre-r.ted u.s b,avlDg coDe iron a elDAIe polul-atloE' qDe

"oialiilip"o.il to tbl's troble& $ouLd b€ to consl''Ier aeparat€
;;e;i;-i";"d"i;-;iilos f"?,' 6it0l lar sl tuatl oD-s. Arso a€paratlon
;i ;[; d"t";atl.d lxro.It one to 6vs]'uat€ the effect on tbe para-

iitoi A1,Bz "td p-oi such fact ors aE locatio!, tiDe of d'syi or

x,€athe! coDdl-tloDs.
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?fiIt i i i l-r i i izl l-ceJ; 'dtl thE btvsrlate Fobabrut-J &odels ap-
; l lcabI€ to ' th;  analv616 of btrdstr lke atat l '8t icE rn order lo
irdic"["  i . t in i i r r  p 'osslbir l t tes for inproYeeeats fhic]1 n?J 9:-
-.it.t t! Eufflcle-nt1v realized by engineera iunling iiesl pro8-

ia.os o" by PolLcy Eakers fornu-lating reqlll!'eBenls on alrr9orElr1-
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1-1  A l td  te lsh !  and L . t ln  nm. .  can  bc  ob t r lncd  t ron  Averas '  B l td  l ' Je lah !6  bv

T.  Bro lsh ,  J l l y  1981.  Un l .ss  th . r€  !s  Por l t l v '  ev ld 'nce  to  the  cont r8 rv '

th .  AVf ,8 }C!  teLah!  6hou1d be  .3Buned.

1 . 2  t h €  b l i d  a r t c l o r ! . 6  b . . c d  o n  c u t r . n r  ( t ! l l  a L r v o r r h l ' ' 3 4  r e q L l r c n d i r 6  !  r

c ^ T  ^  b e l o e  . l l  l s  (  - L  r b )

c ^ r  B  . 1 1  k s  r a  1 . 8 1  & s  ( i  1 b )

CAf  c  ove .  1 .81  ka  !o  i .6 l  ks  (4  lb  to6  Ib )

C^T D over  1 ,63  ka  (  a  lb )

t .3  Tho. .  b ! rd .  no t  Por t t l v . l v  td .n !1 f ! .d  €hou1d b .  t rb led  a t  !nknor r '

1 .4  l , . rs .  (CA? c  o r  D)  b t ld r . !c  o f r .n  no t  lo r r t l v ' l v  lden t r f l€d ,  bu t  the

a;Iaory th... .re ..'wed !o t'. ln .holld be 3r't'd

1-5  F . tc .n t .se .  .houtd  b .  b . . . i  on  th .  to t . l  o !  ld .n t t f i ' d  b r rds '
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-

3 1

7

5

l l

42

? 1

2 6

6 3

l

9 l

1 5

1 9

1 l

1

2

1 7 2

94

1 5 5

1
0
5

l 1 l

l - (

l 9

1 2 , 5

1 4 , 3

1 1 , 5

0
0 , 1

2 7 , t s

2 , 4

3 , 4

2 , 4

a 2 ? 3 a ? f  a i 2 l 0 n



I,I'IGHT
ttNXi;o&r,.r

CAT B TOTAL
.I BASED
o N  1 3 5 7

Lsr  o I  L i fe /Ar rc rs f t

F l i3n t  G. r  In lu rY

s I lEh t
Eog lne  deag.  requ l r lna

on s !n8 !e  en3!n€d a t rc r . r t
1  on  !  2  .n8 !ned l l rc ra f t
2 " 3

? " 3
2  " 4

3  " 4

a l1  engtnes  on  a  hu l t l

I , J tnd ! . r€€n c !acked/  B .oL . .

De lorned St ruc ture

Prop. l le r /Ro ior  D€m6s.d

A l rc rd f !  S tBten  L .6  t

Under r lnE Stor .s /Trnk6

1 6
2 9

2

:

1 l

4 2

7 9

3 t

5 C t

i

1 1
1

1

3

2

1 ?

l

j

1 5 8

2

2 3
2 9

:

l 0

1 2

3 t

1 6

1 5 9 1

0
0
2

5 0
6 5
0

0
0
0
0

2 6

2 6

8 8

1 2 7

3

a 2 L

1 2

0 , 1

0

0 , 1

0
0 ,  t
0
0
0
0

1 , 9

9 , 3

0 , 1

t , ?

3 , 9

1 , 3

7 9 9 212 J l a I 1 0 c , 2

1 9 6 5 TAAIE 3  EFFIC '
TABLE 3  fF f tCI  OF SIPI /E

EftEc

S ! t 8 h !

2 '  3  '

TOTAL

3.1  Hu l t rp l€  B t ! Ik .3  .hou ld  b . .ounted  rs  one l t . l l e .  !n1 .33  fo !  €xdp le  bo th
t lnas  ar .  ds .eed,  o r  b . th  t lndoc teenc  ar .  b roken,  ld  rn l .h  cas€ teo  1n .1dentd
lhou ld  b .  ! . cord .d ,

.3 .2  Dr f tn t t ton  o f  In lu ry  r .qu t r lna  hed lc !1  t rs t ren ! :
l { l j o .  -  cau . ln8  .b6€nc€ o f  2 l  day6 o !  ove .
B lnor  -  . . ! . !na  !b3 .nc .  o l  7  r .o  21  d .ys
5 l Igh t  -  ln lu ly  no !  io  !bov .  2  ca t€Bor res .

3 . 3  t n j u r t e 6  o d  a  c o o a e q u e n c e  o f  a  6 r r r t e ,  . . a . . J c c i l d  l n j u r t e s  E h o u l d  b €  i n c l u d a d

3 . 4  A r r c r a f ! . t 5 t € n  1 0 6 !  i n c l u d e s  f o !  e x s n p l e  e l e c t t t c a l ,  h y d t a u l r c .
b : a k e ,  a 1 !  c o n d l t i o n l n g ,  d e - l . 1 n s .

S l t 3 h t  -



IABL '  3  EFTECT OF STFIKE

1 t 5 7

0
0
0 , 1

3 , 6

0
0 , 5
0
0
0
0

1 , 9

9 , 3

4 , 3

t , 2

3 , 9

1 , 1

0 t , ?

1 . 1  r u 1 ! 1 ! r . . t r l k . s  s h o u t d  b .  c o u n r . d . 3 @  i t r i k e i  ! n 1 . 3 d  f o r  . x e p l .  b o t h  s l n 3 s
. . .  d&!8ed,  o r  bo th  v rnd . . .enr . r .  b ro l .n ,  !n  vh t .h  ca .€  t '6  inc tdent6  6hou1d

1.2  D. f to l r lon  o f  InJur t  ! .qu I r in !  b .d lc . l  t r . , r f ten t :
x l lo r  -  c ,u r tna  .b . .nc .  o f  2 l  da t ,  . .  over
t l l n o r  -  "  "  o f  7 t o  2 1  d ! y 3
Sl rsh t  -  ld j l ry  no t  t r  .bove 2  c ! r .8or re3 .

l , l  t h l ! r l € s . 6 .  c o n . e q u . n c .  o f  6  6 ! r r k . ,  . . s .  . l e c ! 1 o n  t n l u r r . 6  s h o u r d  b .  i r c i ! d € d

3 . 4  ^ r r * a f t  6 y ! ! . b  l o 6 r  l n . l u d e 6  I . r  c t l n p l e  € l e c t r l c a 1 ,  n y d r . u i r c ,
b ! . k € ,  . r .  c o n d l L i o n i n E ,  d e - t c l n 3 .

, l

EFFECT 9EICHT
o N  1 : ? 5

ro . .  o f  L l f€ l ^ l r . r . f l

l l l sh r  C. . !  In lu ly

S l lah t

En8 l r .  dmaa.  ! .q l t r lnB

on . tn8r .  .n8 ln .d  a l rc ra ! t
l o n A 2
1 r

z "  4
3 '  4  '
l l l  cna lne6 on  a  du lL l

l Indrc . . .n  Cra .k .C/Brok€n

D. fo r r€d  S! ruc !ure

S l l h  T d r . / r 1 8 h L  6 l a 6 s  b r o l € n

kop.1 l . r /Rotor  Dm.E€d

^Lr f ia f !  S ts t€m Lo6t

Unddh l . t  S tor td  /1ank6

2 4,2

.

1 2

2 1

3 6

M

1

2

2 1

5

7

I
-

2

2

1 2

1

1 9

.

9

6

2 i

2 t

3 9

2

1 ? 9

3

2

1

1

0
1
o

a
l

2 E

2 N

a 7

l

2 i

5

7 4 6

0
0 , 1

3 , 8
3 , 1
0
! , 1
0
0

2 , 3

3 , 6

5 , 5

1 2 , 6

4 , 2

! , 6

2 , t

6 ?  , 1

1 5 ) 2E4 1 2 t 2 2 t



Measures to

low level
(J. Becker, Germany)

minimize bird hazard at



!g!lJ

Th€ ! l !d  l1ov6.n t  o r l tn8  c loup {  Buvc)  .h l r l  d .ve lop  pr€vent lv€  h€as l r€3

to  b tn lE lz€  the  b l rd  haz l ld  to  lov  f l y rns  a l ra r . f t .

a  lu rv .y  o f  !h€  exrBt tns  p . * .dur . r  to r  b t l t ta ry  lo r  leve l  f l l sh !E  eas

31v.n  du . tna  r ro  beet lna .  "D l rd  lazard  ar  Lor  L .v€ l ' , .  The ta r r l . lpan ts

€apha6! !ed  th€  necea3 l r t  o f  reau la r  .6dar  obde.va t lons ,  6 tandard lz€d

b l rd , t r i k€  va . r lns6  ( ! IRDT/" '1 )  .s  te l l  !6  s tandtns  p .o .edures  fo r  th .

f l y ln3  un l id .  They  r€cmended th .  thprovenen!  and s tandard lza t ton  oa

t h e . x t 6 t l r a  p . o c e d u r € 6 ,  a n d  t h .  d l 6 t r j b ! ! i o n  o f  a l 1  t h f o ! m a t t o n . o a -

c€ t i ln3  la r8 . -6c61€ L , l td  hov . f ren t6  o f  hed l ln  and h lSh 1nr rn3 l t1e6 beyond



l .  l n t rod lc t ton

Accordlng to rh. !.co@.n<trtron, of lsCE 10, Cop.nh!8en, th. ltrd xoves.n!
ro r r lns  G loup (  & 'wG)  .ha t l  d .v . rop  Fr .vcnr tv .  !e . ,u r . .  . .  . , " i r *  . i " -
6 ! td  l r . l cd  ro  loe  !1 t ln8  6 i rc . . f t .  Dr r tna  rvo  D. . t tna .  r , ! t !d  H l ra rd  . t
Lor  l . v . l t .h . ld  . t  th .  c l lD tn  x t ! l t . ry  C.ophr l l c . l  Of f l c .  (cMcO) ,  , r .b€n_
l tdb .ch / t rc ,  Nov@b. !  24-26 ,  t986,  lnd  s .p t6b . r  09-11 ,1987 D! r t l c lpanr .
t rh  &1s1.n  , .1 .  fo lcc  (B .$)  r  c !n !d t !o  Forc€ !  tn  rqope (cFE) .  c€rba .  a r ,
fo rc .  (CAF) ,  Roy . l  r i !  Forc .  rn  C. runy  (MrC) ,  Rora l  . the l l lnds  Ar r  Forc .
( tNL r ) ,  rnd  ln t rcd  Sr . r . .  A t r  Forc .  tn  Europ.  (USAFE)  d l !cu . . .d  th€  € , r .L tns
proc .du ! .3 ,  rnd  chph. . t ! .d  the  . !Bn t I !c .nc .  o f  . t .nd ! .d tzcd  obse.var !ons  and
v ! !n ln8 .  y t th  r .a&d ro  pcr@nenr  lnd  t .apoury .b l rd  conc .n t ra r lons .

l i rd  con.en l ra t ton . re !s  ' ' Lh  h tah  nubs .6  o f  b r .€Ctns ,  le r ! tna  o i  * tn te r lna
rPec le6  r re  scn€r61 ly  re t l  knoh lnd  .p .c r f led  in  b t rd  h !zard  haps  based on
the  r . .u l rs  o f  rhe  BFrc .  The baps  a .€  pub l r6 ied  ln  rhe  nar lona l  ^ lFs ,  a id
p t r o t 6  a r e  ! r . o n a l y  a d v r s € d  n o i  t o  c r o 6 6  t h . r € . . e a s  b e l o e  1 0 O O  f r  A c L .  A
t116 l  a t t .op t  o f  s randard lza tLoo sas  rhe  nap , ' s i r i j s t ! ! k .  Dahaer  rJeas  EuroFe,
166uea by  the  cMco in  1979,  bur  rhe  .12 .  and tne  co lour  . f  the  d i i f€ r .n .
a re !8 .ou ld  !o !  b€  cohp le ie ly  s t lnd l id lz .d  v l th  r .as rd  to  the  ave .aae num_
ber  o f  b l rds  du€ to  t re  la .k  o f  ce tar l€d  lnao.n€r1o.  fo r  a l1  counf t ie6 ,

r t e n . r  a . t ! ! l  b i s r r r t o n ,  d o 6 t  b r r . l s  c i 0 6 6  l s t a €  a r e a s  a t  f l i s h r  r . v e t s
b e t p e e n  5 0 0  a n d  4 0 0 0  f t  A C L  i n  c o n r r a s r  r o  t h e l r  f l y l n a  a r , € I 6 t i v e t y
lov  6 i t r tude6 dur tng  rhe t r  s t !y  ln  !he  concenr ra ! ron  ar .a r .  l ccord lnE
to  rada!  ob6ervs t rons  b l rd  b l8 r l t ron  o f r .h  occ l r .  ov . ,  a  b road f ron t ,
cove. rnS tho ! rands  o f  .q ! ! r .  &1 Im. r . . . .  The b l rd t t r rk .  h lz . rd  . lused
by  these lsg . -sca le  b l rd  mve.nr6  c lnno!  bc  d . rc l lb .d  po ln r_ l l k . ,
b€ . .u6e l t  ! s  advanc !d8  v t th  the  rv lv .n  o f  E ls . . t in8  b l rds .  Thr .  k rnd
o l  o lg ra t lon  At ! . .  r t . .  ro  .  r@por . ry  b t rd . r r t te  r i . ! ,  and  . .n  on ly
D.  der .c ted  by  .  .oph! ! t l c ! red  ob ! . rva t ion  n . !vo . r .

Cont tnou.  ob ! . rva t tonr  o f  n rAr6r tnS b l rds  by  radar  . r .  p€r fo .oed tn
D.e l rk ,  B . l8 lu ,  the  N. th€r tand6,  .nd  vesr  Cemanr .  th . ,  ! . .  d r f fe .en t
t . .hn lqu .s  fo r  the  lCent t f t c6r ron  o f  b l rd  move!€n !s :

2 .  ln fo rbaL lon  avar lab t .  on  br rd  conc . . ! t . . ! rons  and b t rd  hov€nenr€

t :



tn  D. ro . l k  I  r .d . r  l t ' t l on  l5  u l lq  !n  c ! " t ron lc

fo r  b r ld  .choe,  ( ' !ausT ' - ! ) t t@) '  Th '  tePr i ' r ron

and c lu t te r  , i  thper fec t ,  and th '  t v ' t ' 6  d6 '3  no !

fo rd t ton ,  ( .e .  BSCE 8 / l '?  8 -2) '

3. -Jf: .g_.i:rt

tn  lg lg l lo -  1  r .dd  r la t lon  t '  ! t l ' a  an  adv lnced ' l ' c t ton tc  count t ' s

. r ,J  - .  Ot .u  Gcho. .  ( r !oss"_ t t t t@) '  Ih l '  l te t 'o  u"s  !n  l sprover

. l t r t ld .  d t .c r td ln r l lon  t l th  4  h ' !8h t  tav ' t ' '  and  ' ! cc t ron t '  de t€ t '

b lna ! !o .  o t  echo. l r€nath  and dens : t1  ( ! "  sscE 1E| I fP  l6 ) '

r  2o3 r .dd  . t ! t ton  I t  r t ! r l  u l lna  ?o l ' ro ld  t l c !u ' !  o f  the  !adr '

sc .€en fo .  th€  lCent l f t c ' t ron  o i  b t ld  mt€6€nr6 '

ln  lhe  n-e th€r  l .ncs  1  rddar  5 la r ton  ra  o tser r r i ' g  b l rC b la ta to rv  move-

Dents  by  a  sophr6 t lca ted  '1 " l ton lc  'o !n ! in l  sv6 len  ( r  K IEv iTr  I  !5 rn !

rh€  rvo  lov€s t  be@6 o f  a  3  !q r .Ca. .  C l t iL t ' r  r "  t l rd  echoes are

d l6c . t i . l .a teC b t  t t c  s€p"6 !e  th r€6hf1d '_  Hd 'ver '  C i : '  t c  the  f l l t c r

p ro . . rE  hant  b l rds  Ea i  € l 'm lna t !  ed 'h  c t \ ' i  r f  i  the  e 'ho  den '1 tv

t o ' - c o  h l 3 h ,  l l e r . i o ! e ,  i l i €  E v r t ' i  6 t 1 : l  n Q e c '  e n  e r P e r t ' n ' e ' i  p c r s ' a

t o . v a l t a L e  t h !  f ! a u ' e e '  ! n  r i r e  ' t a :  l u L r r '  r i €  l d e i r i f l . e : 1 ' :  ' : j

d ! s c r 1 n ! n r r i o l  o !  l l r C  € c h t e s  v 1 1 l  L ' e  1 u ' t b ' :  i " ! t ? e i  l t  '  n ' {

con tur . .  a r t i vEte  i " r rE i r i '  _s taLe i : ) '

-  r r  the  r tc . ja l l l ' ! ! !11 !4 ,c - " ] .g ,a  '  r i t : r  6  a tJor !  n :e  r : i rL  Lsr l r r

t h e  p t r . r ! 3 r a F r , 1 . 6 v s r t n  f o l  t f ' t  I ' c r r t t 1 c a ! t o :  ' I  I l ' d : r ' ; ' i ' n r 5

( s e .  r i s a E  l i / L ;  t ) .  r l 6 a ' v a i r ! i r i  ' 1  t h t  F i : , r i : r r 1  1 '  q j ' i ' r n  r : '

c  l o s t  . 1  1 n i . . : i a i l o r  i r  t l L e  ! 1 d ' :  F i o " 5 s : n !  r d  t e l l  ; : i  r r  '  r ' a n

r l f l c s r l ' .  r t i d r r e : f t 1 ' r i i o '  o i  h i i i l  " i " r  t l ' l ' i " r : i t -  r " ' r ' r ' '

1 - l d L  r € g a : d  r o  ! . .  n € e  ! : { D l  s l r l e n  t b e  I i o s s l ' J ! 1 1 i t  ' l  '  ' : t  r i r l r i  1 z ' r J

. l u t t . t  a : ' a l t s l t  t M  b e  i t c i ! d  i  l  r i i e  j r r t r ' '

S rFp l@cnrEry  !n t r roa t t ' I  con" rn l t rF  b l rd  e t r ia r l ' r  ' an  ! { :  ' i ta1n ' ' l

b t  CCA-  tn l  ! t - t rAa:  'q l lFocnta  ae  v '11  ar  p t lo r  j t ' l r r_ '  ! ' d  r l6ua l

obre ! ra i i .n3  on  . . toa :Ln 's .  bu '_  th '  ! "n I t f t ' ! ! i : i  "  i t x r i  " 'hD '5

t . . p e c t ! v c l y  t h . . d ! t b r s L ! ' a  o t  t r r t r  n s ! r : d  1 r r - ' n s i t l s t  ! r '  r : l a r l v e l '



l - aJC  cah  d . t e . t  ocd tB  t o  h .avy  b l r d  eov .nen rs  b ,  ch€  rR  i  Sea r . h
l ! d6 r  r L  ! l t t t ! d . .  b . l ov  10OO f t  AcL .  s t b t t ! .  ob . . r va l t c . s  o r s t . r  be
poMtb le  on  CF I  l nd  USr l [  i . ! od .me .  i f  a . ! t r ab l .  su tdsoc€  v t t h  t yp t_
. . r  p l c t l r e €  o f  d r i f e r . r !  b l r d  l n r . i s t t r . e , j l l  b e . . ! r r t n s .

r . r t he .  r ada r r  a l c  gcn l r a t ] y . u r t . i l e  f o .  t he  d . r . . r l on  o r  ! l , d  hov . -
n . i t r -  C@d r€ r l l t .  h . v .  b . en  ! . po r ! . d  f r@ S ,cd .n  ( . . r  65aa  1 t i , | ?  7 )
! n  t h .  L r s . {  ( r . .  ascE  t 8 / r ?  i ) .  n r .  ! . , r he r  . . d&  x r : aEoR ? !1 . , r  neacs  I
pho tos rapn t c  . 9 !1 l d€n !  f o :  r h .  i de . r i f t . ! t r on  o t  b r . d  r . r , o . o .  t t e
n . v  U i  r . r Lhe r  r . i ! r  ! ' r i t xF_ { ! "  i ou l d  , o l v .  bany  p r cb l€n6  o f  L j r d  de tec -
t l o n  & d  l d . r t t f ! . a r t o n .  i i r . . t r i . n . . n  d ! s r t . B u t s h  t h .  d t f f e . e n r
. 1 ! . 6 e 6  o l  a a r t e t s  a i n  c ! n  C t . r l r E u ! r t  t , 1 . r d d  i . . b , . a i h e r .  U t t t n d t . t y
t r l s  3ys r . r  r r l l  p rov t i i e  r . a t - t 1 r .  b r rC  haza rd  ra rn l na  l nac rna t l on
c 0  a  . o i r l n e r ! - e l d e  . r a 1 € ,

T h r  v 1 s ! . 1  . l ' s . r ! ! r ! ! r . f  h l i d  r t r . ! l l o n  t s  v e , ,  t t r 1 i . l .  J , .  i 6  d e p e i -
d l 1 3  n i  r h .  6 1 2 . ,  . . l o . r r  . r J  b . t l . . .  b I  r f .  i ! r d r ,

t f t  ! o . r t � r . ! . r n ,  a n i j  r h e  r t . : r : t t 1 ! y .  r |  4 r . : t  ! . : r r l r . j r : .  n . i r : " i  t t , L
! r . L . r  . a  b l r r l s  o b e r r u ( f  a r l  i : f . !  t . r e , : i t ,  i c r ! r C l r t !  ! i  r r _  i .  r  r . r t .
l 6  n c r  t o 3 3 M c ,  : r  i ! . h a i )  y i r . _ r r . l , 6 : : v d L ! o n , . o , i ! i . i e  ! t : !  r s : , ,
ne t co : l  1n  a r . a6  6 r l j  i I r t r r 5  r j r r . ! .  r a t : :  ! bd : . r s : r n i  o :  ! i . d r  i  i ! r .
r i e  1 r l r i s 1 t t . 6  o i  b t . a . r r r c , , i . r .  t ! 6 € a  . n  v i d ! 6 1  , 1 5 , : : v a r L . n .  ! r .
! t r 8  j - r  r . u . t - i l y  . ! t l n . - r  L i .

T : .  c d l l l r a ! 1 . r  r : l  c  L :  j  n  i  I  :  r  1  ,  <  i  t  .  I  r t :  t t f .  l n r . r r r L r L ( r  ! t  r . t , . i  1 . ,
d l l f s i c r t  t , !  e s  o f  r e , t r  € r t  t . r : l t : r : r e . l  r € c r n t ! u . :  ! :  I . j . . . 1 I I r d r t o ,
h a K .  r r c  b 6 s 1 d . 1  i . o n i ! , . , r - r a  v ; r . 1 r 2 . .  ! : i . r L

6 i i l t  : . j , , . . 1  ; .

l. I.A-.l]r::!.! A1.:,i9jl,:] ! .r r. 1 r. {r -ri+ aar.!1 rs 9
Sl rdsr . l ke  sdrn tn ja  a f . . . .a  jnc l !d .  a i i  tn fo rn6r lo r  tE lc f ! . f l  t .  ,a t .
f l teh t  per fo r ran . . i ,  t ! !  i .  i  r f . :har ron  d !n . rd r6a  tn !€ r  i r .e r . r t . .e
o i  f tan i rn r6ar io rs  .o  rn .  D t l . r .  the .onr . . r  .nC fo rDar  o r  th .ae ,a in lnEd
d . t e h l n e  1 5 .  i 1 1 5 1 l l r t , , . f  t h r  r s r . 1 r r ,  r o r  r h l 6  r . ! . . i  a  f o r f r r r  6 ! r 1 l $



ro  NOTI } I  l .  v . i v  .u l t .b l . '  . v 'n  l f  rh " '  e '  oo  tp 'c l f i c  l cao  r 'gu la t rons

cr t . l ln3  fo !  b r rd . t r lL .  vGntns ' '  U 'mrhr r '  th '  ICAO cont ld "ed  a

!Gqut!@.nt for th. tnlioatuctton of ' tP'ctftc e"'as' r'lattn8 to

blrd conc.ntrltlon!, 9o..!b1t a fo@ of NOTTJ1 o! IIRDTA'I ellh th'

.bblcvt.tlon AIR !. t Pr.ft: for 'sch D'3t!3'€"

Th.  d ! t .  lEPo l tan t  to  P t lo t .  t r '  tP 'c i f r 'd  r '  fo l l@t l

- .!..! .hourd be r.l1 it.ttncd bv u" of cEOi!' tndic'to! or 8'osiapnrc

coordlnat.r lnd !.nae'

-  b l r . l  ln ! .n t l t v .ccord ina  to  th '  tn t ' rnar toMt  0  to  8  t " l ' '  b ' c ' !Be

f l ISh t  rc . t ! t c t ton .  de  deP 'ndrng 6  b l rd  lov 'Eent  ln ten ! ! t1 ts '

-  a l t t tud . !  tnc tud tns  th .  lover , 'nd  '4 !€ i  l to t t r 'o f  b i !d ! t r !ke  dana ' r

r l th  i .8ard  to  the  b l rd  iovehent  tn tcns l tv  lnd lca t 'd '

-  va l td l ty  a !  .  te l l  de fhed pcr tod  b l tP"n  2  hd  4  h r ' '

t f  count r t .6 . t€  no t .b l .  to  co l l ' c t  and d t r 'eE lna t '  ! l l  tn fo rFar ron

!eq ! l r !d  th .v  6av  l io l t  the  conten t  o f  th€  he lsas€ to  those t tens

knom by  the  1 ! . ! !n8  s ta t lon '

In  th€  pas t  the  d l f fe len t  na t lon ' l  fo rb r r i  o f  b l 'ds l r tke  va tnrnS6/b i rdLa i '

b ! !d  ! re l  r ! r !1n8s /b t rd  s ig ta t ion  ea !n ins !  had d t f f ' r 'C  t t !ong lv  f rom

.ach orher '  Th . re fo re  lhe  NATo t t rndard lza t ton  A8reeo 'n t  ST^xAc 3879 tS

had b .€n  d !6h  u t  v r th  the  a in  to  o lsdard tze  lhe  procedu!€3  fo r  t te

exchanse o i  ln io rnd t lon  on  br 'da t r !ke  rd rn !na  to  €nab1 '  op ' r€ t lonar

com6nd€r6  to  r€duc .  the  r l sk  o t  b l rd ! ! r l k€6 '

D1rd6t . !k .  Yarn lnas  t l l l  be  5ent  bv  te r ' r  (B !STA/A 'TN)  u6 tna  a  fo 'n3 t

B ld l la r  to  th€  rcAo fo rEAt  o I  NoI^H c1a6t  I  vhenever  '  b l td  ln r 'n8 l tv

o f  5  lnd  3 ! .a te .  l3  Presenr "

Ac .ord lns  to  th .  p roPota l  o f  lhe  ICAc 'n  'a6v  r "og ' t lab l t  nd€ fo r

lhe b!rd.tr!k. rcnlng ahould be cho"n' thc v'll_Lnoh nee "IIRDTAII'

v ! !  8 .n . ! . l l t  .pProY.d  bv  th '  P ! ! t t c ! t !n t !  o f  the  b 'c t lnas  a t  a  @r '

c lc l rcu t  l t rd r . ! to r .

100

4. tl!

and 1000

lor th. R

5 U . ! th



Dl.d.tttk. yrlnloa./ttRDTAI' .!. rcautety t!.u.rl
cctuoy.dth. N.th..l!nd.. cfE, 8rllc lnd us^fE
t.ll for op.t.tlon.t purpo...

by  B . l g i ! o ,  D .m . ! k ,

! ! .  t h .  v r t n l n8 .  . c

r .  .  J . t  . i r c . . f !  h . .  !  E . !o  .p . .d  o t  2OO i / . . .  i t  t .  nca . Iy  thDo!51bt€
fo !  th .  p l lo t  ro .vo td .  co l t t l i on  ! t  th .  b l ld  t .  f l r tD€ d t r .ca ly  tn
f ron t  o f  h tE .  Th . t . fo r .  f l tAh t  r . ! t ! ! c r lon .  d .  th .  on ly  pos . tb t l t t y
to r.duc€ rh. nwb.. of b!id.t!l}., ov.! !..!r cov.r.d by de.re brrd
!18r . t toD tnd ic l t .d  by  b l ld r .e .

ro r  lhe  Be lS! .n  A i r  ro rc .  (aAr )  I t t8h i  re l l r l c t ronr  ro  Je t  l t rc .a f r
a r .  !b  fo rc .  ! f  6  b r rd  tn ren6r ty  o f  5  end 8 tc l te r  t .  p re rehr .  F l rEht
per fo roanced a ! . . l toped f rn  1000 f r .bove th .  upper . t t l tude  r lh l r
lnd  1000 f t  b . lov  rh€  lover  l rb l t  lespe. r rve t ,  6bov .  50Oi  f !  AcL,
l f  no  r l r l t lde  has  be .n  6p .c ! f r .d .  Gunne.y  rans . .  ! r .  c tosed ar  ah
rn tena l l t  o f  5  o r  a .ea le r .

5

- . . .a0  r l th  b t rd  lo lenr l r le6  6-8  a .e  cohpt . tc ly  re6r r tc red  ro  J€ !

- , i c a 6  r l r h  b l r d  r n r e n d t t r . d  4 _ 5  a . €  r e a r . r c t e d  t o  J e t  a l r . r a f t  . r . e p !
na t lona!  and NATo ererc ld .6 .a  ee l l  rd  ra te  o f f l l .ndr .e / tou . l ,  and
Bo approaches t f  ArC does  no t  obse.v .  any  br rdd .  fh€ .pprosch ro
Sunn€ry  ran3eB 16 perd t t t€d  t I  rh€  br rd  ac t lv i t y  16  1or  over  the

For  tbe  Rora l  A1!  fo rc .  in  C.mant  (MFC)  ar . .6 , ! rh  b l rd  in r .nu t l te6
6-6  d .  cdp le r . ty  . lo led  to  J . t  . r rc . ! f t .  A t  1n ! .n5r ry  5  .6e  adv lsory
r .su la t lon !  . r .  . x l . t tn8 .  lo r  l . v . l  t l tBh t .  l re  a t .o  p .ohrb l r .d  , t th rn
5  Nt l  . l ther  . lde  o f  rhe  coa. t t rn . .nd  ov . r  ! re r ,  e l th  sod€ra te  to
h lgh  or  h tAh b l rd . r l rke  ! t . k .  B .yond rh r t  rdv !6ory  !GBut . t !on !  a re
.xtBtlhB th.t lor flytnS durtna 2 bo!!. lftct run!t.. aDd t holr
. [ th . r . ld .  o f  luns . t . Iou ld  be  !vo ld .d .

The c r rs ln  l l r  ro r .e  (CAr )  hor  the f  o l loe lnB i .Su l . r rons  :

|ll



th .  Rota l  N . th . t land t  a ! !  Fo t 'e  (RNr f )  las  f l l sh t  le t t r l c t rons  to

l . l  . t rc r l f t  a t  b r rd  tn t 'ns ! t t '6  7_8 lnd  adv ! to rv  lesx ldL ion6 a l  rn ren_

. r t i . r  t -b  nor rhye .L  o l  6  l tn .  Eou loSn '  _  t 'n lo  _  hsnhov€r  -  f lMb! !6 '

R e a u l 6 l i o n s  c o n c e r n l D a  ! h '  f l v r ' y !  r l r @ a :  t h e  u e d d - r  S e 3  r r €  i r '  o t '

DAra t lon .  Th . .p .ed  o f  he l tcop t " !  f l v lns  be loe  600 f !  ac r  shourd

@t . rc . .d  80  t t ! ,  t f  f l t sh !  re ' t t l c ! !@ to  J ' t  ' r rc ra f '  a r€  !n  fo rce '

rh. can.d!!n Foice6 ln qllllg {cFE)  ! . ! r : I c t  loe  !evc1  f l v rns  ar  b r rd

t n t . ns t t ! . .  o !  5  l nd  s re ' t e r '  The  l l s ^ rE  ba !  no  a ' he ra l  r ' au l a ! r on !

. onc . rn l ne  b1 !ds t r l r .  va rn l naB '  ! l tAh t  r ' r t r t c t i on t  1 i  caee  o !  h l ah

b l r d  ac t t v l t t  l n  c . r ! a ! n  t r t € l t  ! ! 2  l e f t  t n  t he  t nd l v t i uoL  ba "  o r  ! " u l

I f  b r r d o k ! k e  v a r n i . s o / b r r d r s  a r '  Y d l l d  b e t o r e  i a k ' - o l f  p l  i o r B  n ! s r

€hah8c  l n  adv€n .e  t he ! !  i l tSh t  6 ' h t d ! l e  r '  ano l i  t he  e ' ees  sn i  a t : 1 r ! n ' s

t l t h  h l E h  b l r d s a r t k e  ! ! € ] ( '  l f  I ' t l d 6  d €  l u s i  e r : o u r e  l h e  f l ' e '  1 r ' _

que l c te6  cdn  L .  \ s . d  f o r  t l c  t l anF !6s ron  o f  ua rn rn l s '  b r :  i l o c r ' l r i

. i  l h e  f r . q u e . c v  b Y  t c t  F A n J  r ' a s a e e s  n L s t  b e  e ! ' l c t c '

The  r . l u . t i on  o f  6Peed  shen  t he re  1 t  ev l d ' nce  o i  e  h lP r rd r  r r L rn  n t r l : 3 :

b 1 . c 6 t r : k :  r l e t  . a n  r e d u c €  t f e  I n p € ' t  i o t ' r !  - '  e  b l Y d s ! r l l e '  l i o : e i r 4 r ,

t h .  e f f e c t  t 6  r e l . t r v c l v  6 n d l l ,  f o r  t h e  n l n i b u n  6 ! e ' d  c a m € n s i : a r '

s i r h  6 ! ! €  o p e r s t t o n  o f  : b e  a i r " ! 1 t  n ! r '  L e  r d ! e n  t n t '  c o n s l d c ' a t r " '

1 ,

E:ry!!d-l-r-el:

the  ts l rd  Hovenenr  $Drk ln l i  CrorP ( lY ;C)  la6  ts '  o r l ' r r rves :

-  t n o ! l e d r .  o f  t h e  f l v t i S  b ! l r a v t o ' r  o f  b l ' d r  l n  ! l ' '  ! 1 ' : l n i ! ' !  ' 1

a . rodr@.s /ar r f !€ ldo

-  p roc .due.  o r  b l rds . t l ke  l tevcnr ion  fo t  a r r ' ta f i  i l } � l r ' s  a r  1 ' *

rhe  fundeenr . . l  asF. . t6  o i  radarorn l tho logv  lnd  rdo te  t€ns :n !

.hou ld  b€  t . f t  to  ih .  tud ' !  Hor l ln8  Cto ! ! '  Ihe  Dpet l t lonar  '3pec i6

.hou1d b .  tub joc t  o f  th .  a f ;o

2. Tn.

r l l  l



2.  Th .  . . t lb ! . ! ton  .nd  . t .ndr rd i ! . t ron  or  b t rd  tn t .n ! t t leo  ob ! . rn . !
6y  r .dar  . r .  th .  b . . ! .  oJ  . t .nd . .d l
! .o ! .  6 . t .  lhou ld  . ta ! r  t  r , . .n  rh . r 'o  

t ' tn lna t '  an  ' xch !n ! .  o r

Th.  N. rh . . land .  .nd  N l , - !b r " -y .  r .  

a 'd ' !  r t ' t ton .  o f  aer r rb

ror  co ln t ln8  b ! 'd .  .hodn *  . . . " * ; , : : : : " '  
' t ' p  '@p!1"  p roa 'b .

3 ,  lh .  * r . r rn8  ! .d . r  ob . . ! , . t ton  n . r tu r  .hou ld  b .  q ! .nd€d ro  €^ -
! .dar  ( rsR.nd p^r )  yh .&v . .  po . r$ ] . .  ro r  rh r .  pu lpo le  t r  nusr
D.  r . . t .d ,h . !h . .  thc  r tc_ i .d . r  cu
ui!h !^i-, , . t6, 0... , , , . .  . ; .  ". ; : . : :"; , : : . :": : ; l l : :": ' : :". .". .
ob. . rv . r roh  rnd . .po l r rna  .y . t .E  hu . t  b .  d .v . lDp.d  !h . r  r t l t  . ia ! r r.h .  r rd r  con t ro l l . r .  ro  d . t . .& tn .  !
s1 .a  ob . . !va ! !on  h . . ! !88  !ho ! rd ' " . i : : . , ; : : " : : : . : , : : . . : ' : : : " , " " .
ob3erv ! r to i ,  an  . ! t tha t r . r  o f  th€  b . ! :
and 1r  pos6 ib le  !h .  . r ' t !d !  " ,  , , - ' : , ; : : : i : : : '  

(o 'd i !& /h ls f ' )

4 .  The ner  us , . r rn€r  ! .da . , , lDx t i - {J , , rho ! rd  be  b .ou3t r  ro  dn  opera !1o i . I
! s e  . l 6 0  f o r  t h e  o b 6 e . v ! L 1 o r  . f  b t r d
v l r r  b e  ' 6 ! a 5 l r 6 n . d  a L  L I s  b ! s e s  r n  o " t t t t t n t u ' r s  

6 o o n  a t  r i E r F r - .

ob .e .v ! r lon  or  b l rd  hoy .b .n i i  . , " , , , ' ; : ' ;1 " : : : : : ; : ' " " '  
" '  " "

5 "  !o r  b l rd r r r l k .  y , !n ln36 rh .  nue , , i f i
coun!r, .6 in arcord6nce to ,r"  ."r" , , : : : :  : : ' : : : I .T: : , : : , ; : :

r n e  t C A O ,  I n c  } t i l l r d r y . E e n . y  r o .  S r d n d s r d l r a . r o .
{ fL^S)  .ha ! id  a l6 '  aa . .e  ro  !h t  nane!5rRn i , r "y ,  1n  rhe  s i , { t i4a  t3 i ;  f3 ,

C .  T h e  . r r r ! t i 3  b i r t  i ! z a . d  o a r r  6 r , o L t d  b e  r b r . o v . d  v !  ,  ! . s a r d  r orecent  r ro r tedS.  conce.o t !e  rhe  av . r !Ee nrnb . rs  o f  b l rds  1 r  d l f I . !€nL. r e a 6 ,  4  p e r l o d t c a l l y  ! F , d a t l n E . f  t h €
. b p r a . l s . f o ! l d  b r  i o . ! t r . d . o  I o . . r  !  

o t  r t i l  b '  n e . € s 6 a . v .  r i . r e

i€sp . l r . r i r rd  v r . ln r ty  E !ps) ,  

r l td  bv 'b ' r t t  !n  Anv  e 'v

7 .  A ! r  r r ! f f t c  !u thor t r ! . s ,  f t y lna  un l r r i  .nd  r .d {  pc ! .onn. l  n . .d
@r€ rn to loar ton  cohc . rn lna  tn .  . , t .d  .nd  rhe  f luc ru . ! !on  o I  thebr .d r i t !1 .  ! t rk .  th .y  .hq ld  6c  conv ta ,
i r1urt,. !rns th. b'cr*1&. .."",, , ;  : : :": i . :": : : , : : : ; : : ' : j : : : : ."



8.  A .  bo !d . r .  do  no t  . toP th '  t l i d  t l8 r ' t lon '  '11  count r t ' r  la r t l -

. Ip . t tna . !  th .  D . . t ln3 '  o f  th '  DscE ' ! '  t ' qu" t 'd  to  "ch !n8e

.c tu r l  d ! t .  conc . lo tn8  Dcd!@ 'nd  h18r  tn t 'n l t t t "  o t  b l td  b tg t '_

t lon  . .  e . l !  . .  b l rd . t l l t '  tun to8 !  (B lRDTlx )  tn  '  ' tAnd! 'd t ! 'd

to r rL  v l .  th .  c lv l l  ' nd  l i l t tdv  ATc_n ' teor t ' '
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