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ItrdweiEht a]]d aircrafispeed tn birdstrike statistics

t.S. 3uuloa

R6ya1 Netherlands Aj.r lo.ce
(pNr,Ar)

intro&rction

..,rthe pilot suddenly felt a severe btor{ on hi6 head vhtch alnostinca.pacitated hl.n. }Ie coutd not nove hls rl8ht arn but nanag€d to reacntl1e ejection sea.t l]€ndle with hls teft hand and ejected,,.
these were the first seitenc€s of a. tele:._nessaae vhrch ll1follled NAmcofleagues about the first r'-16 that crash€d in Noaay.-.r€! strii;; abird. rre report nenr,ions a crane (clus e,."), ""ishil;liib;;;;; 

-

penetlated rhe caJloly. the te).ex c;ndnues:
,..'Pe- exlerienced t,t1e eJection €.s very p1easanl,. vith no c.hanse tn ihealrblast, the seat worked noroatly. riovever, vhen he nanaeel .ro wircthe Uood from his eyes, he dlscovered thar'he was r.,"*"i-"r"io"-i"*

rn- lre ba.sless, snspended on.Iy by rhe teg straps. trie po"itlifrt" orrarrlrg oui of Lhe ha.sress attoAether ,as i-mlnenr'...
Clearly, thinAs mt6ht h.ve been eolse:
novever, this accident as welt as t}le ftrst startstlcal da ta on bitdencouteredby tbe N-15,s of the nitAtr,indlcate tha.t ou! nel.rest "o.r.*tf""of Jerfis|.t€rs and rhetr ptlots nirl neet a "".r""" ri"a=i"ir. ii"ri iirenarns ro be seen wetter our recent yeady avelag€ of irO_2OO tlrdstrl.kesl'dt& 6or0e 40-50 daeage cases ana a'trequeocy of ,i"c""ft-o"ce-f"-.""o-t""
or ttrree years, "i11 chan8e tn a poslttve or negatlve seDse after  re fUlantrodrctlob of rhe nev a,ircraft.

lhen a 11 ]} bird slrch as a. CrEne shovs up in tJie fltght lath of a. cmising
Jetfishter tle nay exlect selious troubte, rr rs qnreaiistic ;"-;;";;;alnrolthin-ess s."andald 6?mnteein8 airclaft i,o vtlhstand a-mounts it :.npactenergy to be posslbly reached vhere s noln0a_I cluistn8 sp€ed of over 4OO ktscojncides {ith such a. birdveight. But juGing constmctlonal r0ea6_ures in_reaa).ole or out lroportion, raklng tnto account th€ MEl1 charoe ofneeung such a hea.W bidspecies, onc€Dore it appea.rs to be a very lnDortantquesilon \{hLch iDpactforces shout d $en be consldered as 'non_a cceptaite, .S\rch natters yg]?ied th! RI]LAF reflectlng upon her o\i.1 "*p""fen.u". sirl"ery1) rnre€ jetliFlarers ha_ve bee,:l to6t a.fter sI,rl'kjlrg a Kestrel (0., tb),a 'buzzaldlike raptor' (2 tb) arrd aaEiderduck f+ tt) ,""p""ii""iv, 

-r"il

rarsed the questton vJhether t\ese acci.dents due to colllstons vidr tj.rasof 1ov o! noderate velsht should be consltteled a6 exceptional o" fnat ".tr.,e.

CoDseo-uently,-high prtority has been e.ivon to the study of the co!0blnatlonEo] -r.J?es. ot dr.oage, a_irc!.ft speed and bir:dwelght. Howeve!. boti rutoh brrd_strrke stal.istics and foreign ones fail to oention the essentlal indlcato:
::1 :i:iY:l*t, . ""'ely the birdspectes invotved rn a. na.Jortty of t}te relorts,and eslecialty ln nost dalEgFca.ses. Ihls blorght us to-tnitiate a study o
lmploveioent of, the only ricroscopic ideotiftcatlon key of feathe! reloais
ex16t1.ng solar (DAY 1955), In 1980 tht6 wo1* resulted 1n a far rnole extensrveand r\rlry nodlfled key (3R0,r 1980). Durtng lSCn 14 In fae Sague ve leto)3t€d
on that indertiflcation dethod and tts apptlcatlon to olnuso]1e }1rd iena.l.lls
found on airfralres and in eng:ines (BROM tBUnm,IA 19?9). hrthe! the conse_quences.of t,]re r-esults ot che lDproved tdeni,tficatlon for RNTAF btrdstrlk€:rarrsircs hawe bnen discussed prelLldcarll y (3firtr{A & Broj,{ 19?9).



Since tha]l the daia. of +J:ree lrot:e yeaxs b€,ve beeri a.dded to our files. In
thls report lre present s. fUrther. analysls of the data collected dudng th6
lerlod of '19?7 up to and ircluding 1981. Next to conc€otratlng ulon iho
birdstdke risl< ve v111 dlscuss sone t,'pes of tla6 affeotln8 roLU.tary bL!d-
6tr1ke siattBtics lrhich also, I gues6, llay thlov sord€ llght orr iuscrepanoles
betl',een Dany oivil statistlcal leporis. {he pare! dea16 vl+}I J€ifi.Ahtels @Ly.

ldent i f lcat lor results

AB alreaqy reporied ln *1e Hague the o_tra1l.ty as t.te1l as the quantlty of
collect ldentifica.tions lnr.eaEed eno)nously on account of three leasons:
a, the lntrodlction ol the Bicroscollc al3e.lysis of feathe! leioaljrs (ofta!

very ninuscule and/or stnrctulal\y defor:n€d) as tb€ fllst Bie! ln
difficuLt identificattolsi

b. .the lrDrov@€nt of the g€nera1. reporttaa sta".rda;rd (bt!d coDtlol lrnits
I'ullsuitil]g ptlots and cre{chiefs fo! data and leaalns) i Eltd

o. the slciptr)hg of all identificatlons by unauthodzed pelso!€ beca:uso of
tb€ high lercentage of obvlous ucertaia data.

the tdost ilrport3nt result vas a. subst€ntial" A"or of data on blrdEpeoLes
stnck lgtqlli: and h?"virs catlsed l!g34g. l',td.Ie iJI earlier years r'e only
got tftlee to flve of, such cases, nov the yea;rly iotal- of fu11y doquented
reports ls flfteen up t tventy, vhich ts approxlna.tely 55%. Also includtng
biralsilikes a.i or aroujrd airbases and all cases without d:raage ve can no:r'r
nake use of 112 birdstrikes for lUlther ana.lysls. AU slecLes or speclos
8?ou!s concerned are llsted t]l +aue I, ln rhich al6o drnage lercsrta€es
and ren router lercenta.ges ale givs!. 69 otier cases In vhlch tlrd r@al.Irs
rere for:nd after tlxe flight, and ln nhl& aliata dl aLt craft sleed !€nalned
ultkvorr]r ale a16o illoluded.

Ihe relatlve 1on lellcenta.ee of strlkes rtt}I gu1ls, already !6!o!t€d,
contlnued to dec!6ase. r,fe anived at 2#, rhLch is. flle lo\.rest ftgure of all
!\rr.o!ean !e!orts. Tnis 1s a r€crarkable figure, taktna lnto accoult t$€
Seograllxical looatlon of the Xethedallds, rdtb coastal zoles atrd lrll]r net
Iow:.snds. Of coulse thls reflflt should not be lnien!€ted as aJI lndlcatlcm
t-hat AuU6 only constitute a lrod.erate l|toblen, It oiiy roerna tlat t}l€se la,ifg€
and lrhLte and therefole easily notlced and well blo$ll btdq tend +o beco66
oveeelresElted. lhe opl)oslte occurs wlth sal1 and daike:. btrispecles, a€
is reflecied by tbe order of the solgbirds. Nov t}1ls gloup c@stl.tues 4G%
in ou! 1l€t. 0r1y +,he nanlsh roLlLtary statlstlcs (JOEISE{ 19?6) €hoa' sore
res@blailce ard trhLs ni€ht have sonething to do rttll the fa.t that also tio
lsroajd< FofessionaL mrseun ideitLflcatlons have le€n !!or[ot€d.

To avlatio! people it nay look ::atlxe! si1ly to dl.scrfiilna.te tetllleen all
sorts of sdlall songbild speoies, but oae €xa.nll1e nay weaken such an 1r0!te3a!@,
In the suDlra4r ofrSi"dstri.kes to Errolean legtstered clvll atlcra.ftr
(gOIPE & VIN LESSUll'19S2, thLs neeiinA) the Swa.llov (Etlundo rustlca) shoir6
up wtth 119 strikes (14.4%) lrhlle the llouse narttn (neuchon ulbloa) and
the Sv'j.ft (A!us apus) oaly have been f,ecorded three tt0eB and ten tbes
reslectlvely. Tb-ls does not at aU leflect t]re occurence of t]tes6 sl]6oL€a,
0f corrse lt lesults floD layoea identlflcatioErs: I Srallovsr roost lroba.tly
l'ere Svlft6, not Srra.llo!,s, Tre fal6e hlgh !�anklng of t\e Snallov dght
}!@ote llass nest dlstlubing oo ai:.flelds. Apalt flon a, laste of, 6€!gy
thls vould aLso be a oost regr€ttable step tn tb€ Ught of aaturo oolselvaacy.
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btrdvet€,ht, allcraft steed gSg Sgg:gs

xavLng found dany bj.rdslecies tdaltttl€s lle nor,'r a'lrlve at out naln objectlve'
tl:)e cinpa.rtson oi btld;eishts' aliclaft sleeds and tvles-of d"*fe.' A:

reoorte-<I earller the nost lntetestiDA and adtlcal sltuatlons wlfl te fdmd

anire tle 'en router sf,likee. cnrL6lng sleeds ot 19o, 42o or 4to^kts r€r,!&'

serittre prine Ferequisit,for a drnge?ous blrd g)cou'trt€r. art-altbsugh
ve tncrea_sea tfr_" ",:jlt"r of fuUy docunen+€d lepolts conslder€blyt . t'he total

nunbe! of av6.l.1ab1€ data oll }lrds#"kes !'ftb danag€ E€€oed not yet ta!8€

ansueh to l}erfilt quentitatlve dl6cdnl-IlatLon of alLtler€nt ty!e3 of .Lanag€'
Oreritore ie lestai.ot ou.lselves filst to th€ sLnplost d16!lay of l'he ,r2 -irfl
docun@toal relortsr vlz, &r0aA€? yes o' no. nlSuto 1 Ehov6 tlte !€su1t3'

C1ea.re:Lv. these &ta arrpear to beloag to tvo (Usttnat aroul,st viz. lov 8nd hlatr

sreeds. 
- 
repr€smtlne llocalt and ren router blrdstrLk€8. Ih€ aap lot!|ear

ilu" ;;"p; ls ntsl6adtn6 irl a certajn seose. It lssults frnm the Latetactlot!
letve&' tie fllgtrt ervelopes of ailcraft and b1!ds ald tho dlffsftnt-natui'o
ofrLocalr altd re{r router strikes, ft6 low s?eed fll8ht ltalts {rlocafr) oDly

.o""ift"t" a. njno! part of the totaf flJdDg tltde' but th€ !1Ah nunbe! ol

birds u6r.ra11y on tha ldn8 ln t}l6 lowest aldav€r neverthele
$bstartial ar!ou]}t of Llaid€ote. Ihe ollosIte sltuatlon occuls llt the second

eroup. Vhile on +lxe avej3ag����������������e blrdlrnber;- on hiShe! ftl8ht lev€Is are re13'tlveLv

io"r'ir'r" irt" Jeifiebters spend ctul'slng th€re at-hJ.gh 6peed6. constltutes
" rilor p""t oi ttlu-nfght 

-du!at!oo. 
At a resuLt a slDila! anount of bhd-

gtrlkes Ls found La both Srouls.

ilocalr arltL ren router blrdstrilces dlffer to a larg€ exteat lrlth lespect

t.-+-,ee. thls is l1lust3ated Iy the dlstrltutrlo! of solld and o!e$ syobole

tn flg$e 1. f! o!de! to facllitate a corpad€on of danage p€rc€(ttr€ps Ir€

divld;d the graph h four speed and foul t"Ieleht cat plles. Tr€. velgh!

""tugori"s to'"sily t.1"""*t 'o.25', t0.5" !1t agd '2 Lb-btrd8: the

resuit of tJrle groullng of data 15 gLv€o l,rl fleure 2.
TiIo Ealor concluslons caJI be dJ*,Un:
l. neaiTy 9Al of the 12 lb-blrdsr oaused danaS€ \"h€o tbe allctaft flelr 5t

45O kts o! nolei
z. "i"o .oriiuf*"'"11h the sallest blrds appealc to resuft ln a constderable

prolortion of da.Ioa6e cases (u! to l1%).

In g€neral ". tay concf,rde fron fi.gut€ 2a that llactlce conft3s dx€
theirethlcaL expectatlon tba.t sle€d t6 domllrant ove! btr&relebt ithen
deteloinLng tnt obaice of da&age. 0n1y engcne strlkos constltute an

exceptlon in ftgure 1 tecause also the rota.tioral speeds of conlressot
blad;s inf,Iuetc; lnl)act folces. Tro la.st categDry lB re6Pon6lble for roost

of the d.anage strikes at 10 sleeds 3nd r'dtn snaU bllds.
llhe recsrt iabtt ot ruscossing crltical llrdlretehts vithout nentldllne a

f,tned s&$dard alrcra.ft sleeal trl ct!41 avlation Dight r'at6€ confuslon' Itr

nilitaxrr a.via.tlonr vhere 
_the 

relevant a,llcra.ft speeds cove! a duch r"'Ldo!

ra.nge, iealtng wiih bildveisbts a.nd aircraft sleeds s€latately ts flatly
Etsleading.

A iuther renarkable f,eat)-le of ttgure 1 is t,l1o g+3!&g tn Lhe occul€llce
of alala.ge, h tle on€ hand a tjiy ltttle }1td sodetito€s causes ade-tan-
trro'-rssri us $ rerair costs. whl.le on th6 other h3.rld a I Ib oa'net (su1a

bassala) dtd oot "au"e . slngle dedt or cracJ< t,o a F-104 StarflSht€r'



obvtouslyr nol all pa^rts of:ne at]cclaft show the sa.loe vu.lnerabtlLty,
Ihe flysics of bird inpaci have bean the object of e4,eaLD€Nltal tesitna
and bt sevelal theoletlcal calculattons. BtrdstrucbEes l,e!e coasld€red
no:.e seni-dg:id ttra.I} buttett-soft, differeat rgj.vlngst of aLlca.aft sLlns
and dlfter€nt lq)act an61es were tuk6n lnto accolmt. Iior€ver, tbe varlabl€
€copbicaL results as vell a.s the occa.sionaf itanger of €v€tt very ltght btlds
se€n to eake lt necessary to t:eEierir llbse catculatldr3 anal to tnDrove t-h6
col.lectlon ard conl'arison of ,oany nor€ firUy docDnsrt€d btfdsH'kes ulth
dalfi3€el

lias resulting .fror different relorttna stzndards

Just as it ls the case i]l c1.!41 statlsttcs, the ELlltary blxdstrtke data
sho\,r severe bla.s dlre to varyj.I}g leportl.Ylg standalds. Dlis t€caro€ aI,pa!€ot
twice dultns i,he r€cent h.tstory of nNl"rp lj.ldstrike statistlcs. Etrstfy,
the lntloduction of bild contlol urlts ralsed i,he nuIlb€! of relorts €nonougly
(3WH,iA 1977), Tben, sone yea.ls later, out dlibasls on coltecttng ev€oe tl|re
sallest fea.the! rarains and t-\e fuI)loved td€Btificaiion agatn al'I)e3!€d t
increa.se tlle bhd.strik€ rate. As a lesu1t the lres€llt yearfy averag€ of
148 repolts is thr€e iixes highe! ttl3n 1t r.ras duling the yeals 1956 t111 1955
(3lOlGOtrL, 1966) , vhile the aDount of dana€€-cases r€nalned loughty the
sase. Ev€1 r,r]1en ve,r1eelect chaD8es ln flylng hours, fLlgh+ !€rfornances €nd
al.lcraft b?es it is alpalglt tbat eEpeclau.y tlxe ;lount ot [o!t-da&a€e
birdstri.kes ref,lects the lntelesi tn the llldstdke p!o!16 rathe! tlrsn tl&
actual safew sltuation.

thls ef,fect bclea,sbgly got atteltton d.thtu 3SCE. It t$erefo!€ alo€s not
se@ necassa:.y to lui too mrch md1a,sts upon Lt, Eora€ve!, tle r€Itortlng
st€nda,rd also affects the relativ€ dlstltbutlonts of celtal|t a6pects of !1.!d-
6trikes. Consequently lre should be avare of certa,ln tyles of blas not trst
l\rlly reco€nised., th€n Boollng data fron birdstrtkea oltAlrat€d una€! iltffe!€Bt
cordltions ard irith dl.ftele$t off€cts. I\rrtheuote, 6v€o the obange of detecttag
serious bildstrlkes as such nay le lnfluenced. ,ln !*lLcatLon fo! th€ sources
of !1a6 can le found ln the frequ€c!* us€ of the vodaruibrofirr 1n ltrdst-lke
leports. Ou! recent data plovide a. €ood l)o6sl}111w to Ulustrete s()'0s tolnts.

In fi8ure 2 lre su.niialise no+ only the {u11y dooursrtoil lepolts but also
the tncolltr)Late eets of data. lhree ll,:nctpally dtffe!€nt tyl,e6 car be alLs-
tln€ut shed:
1. Dre nost illportant €f,ou! conce1tl6 blldstrkes that ve.e alocurented vLtll

l.eference to aircrafi speed tut not bhdsp6cle6 id€otity (flgure 2b).
Obvlously the pifot noted the collislon but no llrd leloalns re:.e found
or collected. trxese o:dssj.ons $rre].y !01eht be coE!€nsated lor, tbough
to a ljrited exteot, !y tlr--t.}ter lropa€ardr.. Ho\rever, one r@ad.a.ble eff€ot
uilL neve! be flr1]y set lfeht: +ne dltfer€dce lef,seen r]ocaI. and r€o
louier re!ortl.!!g. il1t1e lorserly yirtuauy no data on bhdspeoles 6trucJ.
terl louter vere collected, llow this ts the cas6 llt abolrt hau of tlie
lncidents (figure 2c).
rLcalr Urdstrikes apBeax to be doom€srted satlsfactoltly. tlxte i6 l)artly
1,he result of the codtributlon of a?oundl)elsd8reI fln(Un8 birdcor?sos 6
tlie muay. the?efore, the I'ooling of blrdspecles ala.te 1Eo6lectlve of
speed (4, Locatlon) rr!11 lead to an overEel,res€otatloa of al!*teltl !lrd-
sl)ecies.

l



2. A second_ g?olr! of inconllet€ data, conststs of birdstrlkes not nofi.c€dDy rhe l)tlot, but dla.gnosed as such afte! {x€ flIl.etlt by fi]}4l'ng blrd
.�g*:: lll: vas only r,lle- case in 9t of au tx. irra"ir .""-iia-risl.,t
rndl.cate that p11ot6 usually are a,ble to he€r' feel o! ev€n sell blrdco'lll.aidrs. gley onfy have to rolort  rd. Eov€ver, agaln not all !l!dsnavo an €quaf chance of becohing detected. llhile heaw blrds all{ay6 oravsrfftclent att@tlon to le+ tne pilot reoeober locatron, "p;ea *i'rr"i$t,Eaaller blrds tend to stt! tnroueh. Wlt}! large olvif "fi,ffi"is *Js ^rstoe lns ca,se ev€,l fax' nore oftqr.

5. Eina:.fy, there ls a rceainijlg group of blrdstrtkes (atso gi) agala s,owJ.n6i*i. llrTther reportr',s uproidenti """ "iiii-r."iii;; H;;: i3;*"p""0and birdslecles h3ve not been ftlled in, v. ""i"_" t:""i ihi; ;;"-?epresmts . sevela.l cases of folsotten data o! ba.dly "dr$r;a;t;J-o".,ano or olrdstrttes revea.led bv inslectlon of €$&lrl€s. It 1s i{olth Dotrctngtllat tn 6ptte ol  ris one qr]alter concebed drrm€e casos.

Ou!.g€'leral. feeli.Ilg ts th..t u€ vdtl. alvays bs able to flnd nore tirdstdkes.l.rr lne llrst l)lace filis lrt]l concem noD_da&.aging coLUslons lut also severa.lrore coatly air-accldmts vitt al)pea! to have_bet caused !y birds. fver:
3.::F^1_:f, T:. qlcee Dutch J€tfiehtels r:rlrtett off af,tei a blrd;trike,
q]*,i: A: l4:ltlal cause, coufd easl1y lEve }een r€polteit L{.th tttecrassrrlcatlotr 'cause u.nlg,rou?|r. Ile eh6t case cor.rceraed an araine faillrreo]rt,.ng. t€-ke-off, fte lilot \.r-as k11l6d afte, the l)Ia.ire hail craaied behlrolrle 

:-1d. or-._!he nrnway. It ls uncerts.ln vhet]l€r th6 ttny bild rematns. Eost
:1 

a:I.:a!-dly 
-rcc9gr1za.b1e by &e naked eye, shouid have becn found ir asPeqlal].st .Ilad not been sent along i,,l.dr t,}Ie lnvestigatton coEr0ltt€e tecause

9f +,he fact that the :^i!f,ield $as descd.bed. h a llanua,l as rbird danserous,.Ihe second bildst-rrke occuaed ,en route, . Eere d-;i"L";;i; !i"]-i,"""aa.nd. felt a lar_ge lbuzzardtrike raltolr €arteling th" "f; t;;J;.-t;";;;;, ""
lTaln-s v/er.e found in the tota.lly destbyed vrecka€€ 1.lhlch *r" .".or.i.cseverar r./eeks tater. Oxly flre tJ1l}d cla.sh ra.s an ob\,,Lous case of blrdstrlke
::,at 9:spe9t-s. {he nider, one out a fl.o& of!}Iae, vas obselved tn advanceour could not b€.avold€d. Ile blld l'es found Ln s hole in the vlna tustbetld€qr an al.r int..ke alrd fuse]a.ge of the F_104 St^fipiter. whe;-ttdasagect a flret tark. &e F-104 lost tuet Inflteht and ;ught'flre vhileloulna out the rur)way (see art i$llesslon on cover).

lnproved stattstlcs ln fl1e lignt of Arture developjmelts

l.&if-.e iJ f-s evident that lre shoutat docunalt all dena€s-blrdstrikes accoraung
,to- 

t,}]e hl8hest }elortlng 6t€l1dalds anil ah,ays should try to recover the
-"+y,"ry.i"" 

jnvolved, it night be conslde).ed of llf,tte us€ tro lelort atsoa.rr non-d2mage cases. In the ltght of the bla.s dtscussed above l.;d.eed. l-t
:.fl- 

":, 
S":,:!i"""l. ylether such effolts du be levaldl.rls enoush. Hoveve!,rnqr a.tl rhe condttions for a careJ\r1 ana\.sis are nr11itl1€d-an irnlo]crarr:nclease j'n ttre understandlng of the btrdstr{ke dsks csn be *actrei. tnrsra or lia.rttcut a? l-nporta]lce wtth respect to the develolhqlt of 6a.fer

:l*T1.1:"1qn" or,_tn caso of the lot€nfi.al uiyer, witrr respect io tlr.rolru1atlon of ceitaj.n 6peciftcations. It doe$rt go to exl)ecl alrclr.fr
consiructlons to becone sa,f€r and saJer, onLy. Dre deoa,nats of bt"Leslstor.uDay co.'rflXct l'dth otber deslgn crlt€d.a al}d wilL alvays te ne+ pa.rtfaf:.y cnry.



Acc€pdng suc-\ coo?rooises Bight go ha.nd tn ha$d vit)i a dlsregald of thechance of hitttnd a bird of a cer-tau \re].gilt ctass. To tllusrrate 1is v€
::Ty_": :n. f:+." , rhe percfthr.ar r.,el.ght-drstrftuiron ;r ;ii;; ;;*,
llj1tp..D't"h breecln; birds i'l-,h flrat of bi"d6p".r;, ;;.i;;a r ii;'.olrdatrakes reporred he!.e. rt a!!oa!s tt"t Lear,{* tiras'r.,av;i;;'"".*
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