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ABSTRACT

the European Rotorcraft Forum collisions between helicopters and birds have
be6n discuss€d in relation to ioint €uropoan airworthiness requi.ements (JAR

and JAn 291. This has tr iqened the RNLAF ro dnalyse her Aloustte- l l l  and Bolkow-
bild sttiko statistics with respect o{ flying hours and the weight of the birds

, The sulprisingly hiqh ratio's, compared to civil statistics used so far,
to explore the newly formed European Militarv Bird Strike Database and to

s tof  10 hel icopt€f types (N = 1471) was found, including 7 29 % damage
€xp€Iiences ol NATO partners. An over-all rate of 5.4 bifd st.ikes per 10.000

Jh€ chance of serious accidents is estimated to be higher than 1O6. Diiferent
types showed persisrent ly di l fer ing f igures. Explanat ions lor these
ar€ put into question. The empiical quantitative data may alfect the

Oaking within the Helicoprer Airwo(hiness Study Group.



Catastrophic hslicopter accid€nts du6 to collisions with'birds ars generally not ass
to occur, as they have not been doscribed sofar (although at l€asitwo cases have
disputod). Nevertheless, heticopter bird encounters are nomerous and military sta
show a fsirly high fr€quoncy ot bird stflkes with minor damage, mostly brok;n
transparanci€s but sometimes 6lso .otor blad6 d€form€tjon a;d damage to air inta
causing riskf ri situations.

B€c€ntdiscussions on ths joint guropsan airwonhiness requirements (JAR 27 6ndzvl wrrh r€:Fect to heticopter bird impact r6sistanc6 hav€ triggsrgd us to €xplorsRNLAF databaso for collisions b€twe€n Alou€tte  t snd Botk; fO5 helicopters a
birds. Subsequently, w€ also check€d th6 ,ecgntly created Europ€an Database olMilitary Eird Stfikos lref l) and asked our British "nO C"r."n "o[""g"" "dditi;i
information.

Th€ aim ol this rspon is to suppty quantit€tive dars on bird striko ratss p€r birdcrass 6s ar6r6rsnce for th6 H€ticopter airwo(hiness Study croup (HASGl. A r€meoting of the European Rotorcraft Forum has ctarifisd the need for such d6ta ;ladopting cortification standards for future helicopters. Atso the coorctination ;ithcounterp€rts ts at stak€. H€licopt€r bjrd strik6 ratss hav6 never be6n rsport€d in

2. BIRD STRIKE NUMB€RS: AVAtLABtLtTy AND RELtABtLtTy

Eird strik€ sraristics can b€ unreliabt€. Firstty, th€re may be bias due to insufficianconsist€nt reporting, and sscondly, ther6 is th6 statistical effect of small numReliable insight c6n be improved bi msnd€tory documentstion snd carefirl amany years. Atternativety, the bird strike experiencs of 6 big he copter ,tegt
monito.ed lor 6 short period. But then the tumping ot cottisions of different h€
typ€s with birds in ditf€rent geogrsphical situations may hamper the analvsis.

I .  INTRODUCTION

2.1 BNLAF dat€.

Th€ Dutch helicopter fiset is smalt but uniform as it consists of only two typestlaen flown over th€ last d€cado in a stable pattern witn respect of flying froursarea of opsration. tn tig. 1 the geographicat distribution ot the Dut*r 
'rreii 

OtJ siove-r nrn€ years are plotted, The patterns appgars to b6 surprisingly even, not,ecertain bird conc€ntration afess. In tact, th6 lnap perfectly indic;t;s the €r€a o,h€licopter -oper€tions snd the 'd€nsity ot helicopi"i nvtng,. fh" t*o ,;rhi,"trika
repres€nt Soestorberg AFB and Deeten AFB where the majority of ltights st€rtBjended and locat (tr6ining) ftights wer€ psrfofm€d. _

Fig. -2 shor ?s the bird strike rats per 1O.OOO ftying hours trom 1 977 op to and1990.for both heliclpter types. The ysarty number of flying hours lluctuat€d t1 3. 1 56 and 1 7.31 6 for the Atouette  t and between 5.91 6 6nd 9.443 for th6105. Given the fairty tow numb€r of 167 bird stlikes over tlose touneen yefrs
ratio's are rcmarksdty stabl€. W€ could n€ither tind a corretation in th6 flu;tu€
between both types nor 6 significant relation wittr indices tor the Uird poputati
we assumo th€ lluctuations to reflect statistical noise. Also no long teim tre
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The spatialand temporal pstterns indicare a good r€porting standdrd within th6 RNLA
as it was also lound in earlisr jet fight€r analys€s k€fs 2 6nd 3J. So w€ conctud€ that
ths data set is suitable tor th6 calculation ot a relisble sv6rag6 ratio for the tot€lnur
of bird strikes as wett as th6 skikes resuhing in any damsge to the heticoptersi tabl€

Ar- l Bo-105

Total flying hours 1977 - 1990

Overall ratio per 10.OOO tlight hours

Batio for damage cases only

219,931

4-73

1 . 2 3

100,4

6.21

o.70

Table L Bird striks ratios for RNLAF heticopt€rs during th6 period I977 - 1990

Having found a ratio more than five times higher than the one dilputed in the HASG
ket 4) and the high proportions of non-damaging strikes, we fett obtiged to compars
the RNLAF data with the much larg€r but tess documented data sets of RAF and
A check with r€spoct of damag€ pe.csnEges could indicats the comparabithy snd
the possibility to combine the scarce data on bird weights.
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2.2 European databas6 of militarv bird strikes

sora,. onry the coni,ibutions or GAF. FAF and Rr"rLAF:?,ffilXT:::""ff'.:,ir".:iff:i'

:li\llXT,l',"'J: ;'l'}i].fr:i lilii""',jil,'Jfrj;,"4i;s or the he'�icopt€r tvpes

ii:flllli.ljii;3xTi,'""Ji""H:?xlfl!H;""::n"s"",i'$1"'":.';i':l'lgii::l?
ni"f}x ;"""1"i:*y, ",i:x$n* :*,ru:'t*l',$:':ii'xT:?:'ll"iffi1:'
The comparabilrty ot report ing also gives conlid€nca to relv upon 5l l  thtee ai1.lolt":  --
-ir'."i*i"i ii'" *r*r",io; ol bi;d srtike ratio s psr 1o oo0 llvins hours {rast c-orumn

;ilffi:;;';;;il#;or,rp"'uu'titv "un u" '""n '�n the ratio ror the Bij-r05: GAF

7.1 6nd RNLAF 6 3 Also the two Alouet le ivpes come verY c lose The over  a l l  ra t io  is

i.q io, ,ri riri"tv r,ai""p,"r bnd strikes with and without damaq€'

NLAF
that

rb le 1.

).494

t7

ro

ASG

d GAF.

G€Iman and Dulch data proved not only to be vetv comparabl€' but also.to-come

,iisiry i:;"ili;r's;;; "r op6,at,ons. rhererore l: ":1!i.:1":,1::H: "'
:i$: il:'li::i;ffi#":iffil;";i;;;;" 'he propodon or dirterent bkd
"'iii'J,,il'i,,,"ais 

il;t-"ia";;d;the RNLAF prescrib€"."jin'!-:,:'1"^::'.'9," o''
i:iil#;;i#;;;;;iiia Litn""" u" io"ntitied proressionarrv' it - ,
;"wtff ;;;;;;;;;h;;{r;t 5). -Ahhoush th:-!:':-"1:1':,itit"::fl":

;$11il,:illo*li:"n�,"i;;-"'---" +i-J'2., ,.=s"g4) than in the RNLAF dats (84 1

, n=r6 

 

we concruaea tnat the identirications never,Pl9."_:.::"::":::.:":" ",",,..own in figure 3A where we Plotted.ssnt the rcalbird weight disttibution. This is sh
c.*s;pi"p"ni* "s"'i"",hs bitd weisht classos (''91!.::!:^"],I:tf.:",::,1:,

i,Ji.":;[i[",i#;illLll*j*;l* nr: r[Tl,f li:'"*",:,","0]:1 ""0""
i;H'il ;;;6;il;;i'"'i.-ri i. on'i*' tl" t'e non ident'ried birds (mainrv

eGerman data set l  a l l  must  have been smal t  or tds belonging to thelowest  b i rd

lru*;l"m:,i:-;m:;"r :n,ffi ru','' liJ:::: Hff; ifJ"
tlig 38). Th€ last column of table 3 shows
sntaqe ol all bird sttikes above and includrng

RAT€S ABOVE BIRD WEIGHT THRESHOLDS

wericombined into a curve reptesenirng the
per minimum bitd weight: fig 3C.

s certain bird weight class Fig 3A

cumulative proportion of 3ll strikes

38 and 3C we now can calculato the chance of hiiting a bird over a celtaln

;;fl;;il;;;;Ji; G chance ttrat tnere witt t"..e'l*: 91.'I-"lllj-l'
;;ili'r'"s h;;;.;;";e;'air helicopter b"d strike tate over the German

';;iib i. ;,;,h" "",'"" we concrude that a dama9.r"9 bl9 ":'l\"-qY:^:" "

i"*ia "ii *"i +-o"r"J will occur 4 - 5 and 2 ' 3 times per one million

rnd
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Bird weighl and damaso ProPorton
lo. alt GAF and BNLAF hollcopter €lrlk63
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Figura 3a
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Strike trequency
with birds above

of helicopters
a certain weight
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{u[ther conclusions with rgspect of tho typ€ of risk connected to

an above. Ol course, much depends on th€ design of critic€l

which constitute only small ptoportions of th€ frontal surfac€'

bd with h€licopter d€signsrs on the basis ot detailed impact

lurther analYsis of the databass with respect of peculia'tiss

bocause of ths use of visors, the presence ot a co-pilot and
'mergoncy landings. This must hav€ r€duced the occurrence
slso;av have mask€d th€ initial bird striko in a chain ot

r crash, as has been pointed out in jet lighter bird strike

could have som6 influ€nce on bird strik€ lfequ€ncy We
ht envelopes of th€ civil equivalents ol our helicopter
5 and 6 some statistics trom ths Alouettq ll/lll and
ict ot helicopter speed and ttYing altituds. Th€v show 6

comp€fable with many civil opefations ot give indications

1o'
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Helicopter bird
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Th6 €xamplo oI the Alou€ttes and Bolkows also illwt'atss spocific differences-Ircm

neticopterto helicopter, which could be explained by dosign and applicstion of 
".

airwonhin€ss crhoria. The Bo-105 is llown at lowel altitud€3 (oncountenng mora ol

ai somewtrat hiqtter sp6€ds lgiving pilot and the bilds smaller chanc€s to perform

."J. "lii"t"i,t'"" itt€ Al-l-lnlt. 
-Th€ 

bitd slrik€ tat€ is ind€6d somowhat (but not

-rJi nlgtt"r. iowever, the damage percent€ge is morc than 2 times lower'

Ws f6el that the €mpiricsl quantitativo ratio's, as condens€d in fig 4' offd a f'rm

lor extrapolations aisessing the isks connsct6d to design criteris and llight snv€

of futurc helicoplers.
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