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ANALYSIS OF BIRD STRIKES

1 INTRODUCTICN

1.1 As a member of the United Kingdom Bird Committee, representing
the Airworthiness Division of the Civil Aviation Authority,
formerly the Air Registration Board, I undertake the analysis of
the bird strikes reported, involving U.K. civil aircraft., BRird
strike data has been collected in the U.K. on a systematiec basis
since 1966, and in 1970 it was decided to attempt to relate these
data to aircraft and airfield utilization so as to attempt to
draw some meaningful conclusions.

1.2 Appendix A is the result of this comprehensive analysis of
the strikes reported durinz 1970, and I would like to mention a few
of the details and problems that have arisen during this work,
The most important objective in any analysis of this sort is to
arrange that the results provide the various interested varties
with the inforwmation that they each want, the Airportis require the
rate for their airport, the ornithologist the type or bird most
troublesome, the Airworthiness Authority the part of the aircraft
most frequently struck, etc., and it is for this reason that T have
used the main headings Aircraft Type, Airfield, Type of Bird,
Single or Flock, Time of Tear, Time of Day, Altitude, Flight Stage,
Part of Aircraft Struck, Significant/Not Significant and finaily
Airline or Operator Reporting,

2 METHCDS IN DETAIL

2.1 I feel it is essential to divide the statistics inte aeroplanes
of over 12,500 1b (5700 kg), and 12,500 1b and under, for the following
reasonsi -

(a) the airworthiness reguirements of both the U.K. and U.S.
are different for these two classes of aeroplane, e.c. in
British Civil Airworthiness Requirements (BCAR) the larger
c¢lass of aeroplane has to withstand a 4 1b. bird, whereas
the smaller class only has to meet a 2 1lb. bird on the
windscreen,

(b)  we xnow much more about the reportinz methods and
standards of operators of transport types than the air-
taxi operator or private owner,

(e} the 12,500 1b. and under classification is in general a
much slower aircraft, reguirinz less airspuce and thus
a noticeably different strike rnte would be expected.




For these reasons the main aralysis is of aircraft of over 12,500 1b.,
with the few strikes reported to the smaller class briefly detailed
in an Appendix to the main analysis (see Appendix A page 10).

2.2  Needless to say when analysing strikes to civil aircraft all
military type aircraft, even if civilian operated should not be
included, owing to *thesir very different operational environment
and the fact thai the utilization data would not then correspend,
The converse could be true of course if an analysis is made of
military strikes.

242  Adrcraft which are not on the States own National Register
should not be included, for the same reason, and because it is most
probable that the majority of strikes will be reported on arrivual
in their own country. The strikes by Foreign registered aircraft
could if desired be shown on a separate sheet as an Appendix., {This
could serve as a useful cross-check for the other Countries.) The
table of Aircraft types should include the number of movements by
each type, so that the rate for each aircraft type can he used to
give the rate for piston, turboprop and jet, and for wide bodied
and normal. The figures for Aircraft types for which no strikes
have been reported should also be incluided, so that an overall
rate may be obtained. Tt is odd that in 1970 the Boeingz 707 rate
is double that of the VC10,for which there is no obvious explanation,
but it may be a good demonstration of the danger of basinz conclusions
on too small a sample, perhaps over a 5 year perioi the rates will
be similar, :

2.4 The table of airfields where strikes are reported is oniy
really of use if the appropriate corresponding number of movements
is available, because the airfield with the highest number of
strikes reported may be very much busier than one with a smaller
number of strikes, but withs very few movements, and in reality a very
high rate. It is interesting to note that in the T.K. the eight
worst airfields are close to the sea, and that the two airfields
with the highest number of movements - Heathrow and Gatwick do in
fact have a very low rate. It is very difficult to obtazin this
rmovement data since it has to exclude Foreign registered, military
and 12,500 1b., and under aircraft; but must include scheduled and
charter, positioning, test and training flights, For some airfields
the latter can be a significant vrovortion of total movements! In
order to arrive at a figure inspired guesses may hive to be made,
and it is worth detailing these at the back of the document so that
other people may be able to follow znd if necessary make comments,
and also so that next year you can remerber the basis you used last
time! (ses Appendix A page 8). Where the airfield is unknown, or
the strike is encountered en-route the Not Stated column sanculd be
used. It may also be necessary to regard islanis a long way off-
shore as Foreign, for example the Channel Islands are very much
closer to France than England. Again such decisions should be
included at the back of the document,




2.5 The next phase of the analysis must be Lhe Bird Species, as the
weicht category of the bird siruck is necessary in the tables which
foilew. The bird weights should be obtained from Canadian Field
Note 51 by G. Kaiser. Those birds not positively identified should

be dncluded as lot Stated, The results show that of the identified

birds 56% were gulls, a similar fizure to many otner European
countriesz, and that less than 1% were birds of over & 1bs, welight,

2.6 Single or Tlock can be conveniently included at this time, ani
it may seer slightly odd but I decided that a Flook was more tLhan
2 birds, therefore in fact a sinzle bird can be 2 birds!

2.7 The next few tables are categorised into weight of bird as follows,
Not Stated, below 4 1b., ¢ 1b. to & 1b., over & 1b. to 8 1b., and
over 8 1b. These are based on the existing weightsused in civil
aircraft airworthiness requirements.,

2.8 The Month of Year table has been restricted to Domestic movements
only, sinze world wide data would tend to confuse the results, as well
as make it very difficult to obtain the number of movements each
month. In 1970 the worst rate was experienced during January, but
I think this may bz an isolated freak figure, ss the real peak is
during Augzust, September, October ard November. Many analyses which
quole numbers of strikes, as opposed to the strike rate, show the
worst month to be Aurust, which is of course the holiday season, with
an above average number of aircraft movements. Examination of this
data over several years will show the months when extra effort in bird
control is required.

2.9 The Time of Day has alsc been restricted to Domestic movements
only, but will only give a guide to the problem area, as dawn and dusk
from the birds'point of view is very dependent upon the weather.
It must be noted that the majority of movaments are during the day,
and thus most of the strikes are also, but there may well be a particular
problem around dawn,

2.10 The Altitude has been divided O to 200 ft., 200-800 ft., 800-2,500 ft.
and over 2,500 ft. When the altitude is not specifically stated, but
the flight stage is quoted as take-off or landing, ths altitude can be
assumed to be in the O to 200 ft, bracket., Where incidents of dead
birds beinz found on the runway are reported, they should be included
in the O to 200 ft. bracket znd divided equally between take-off and
landing. The 1970 figures show that 83% of strikes were in the
0 to 200 ft. bracket, with only &% above 2,500 ft.

2,11 The Flight Stage can be conveniently broken down into Taxyingz,
Take-off, Climb, Cruise, Holding, Let-down, Approach and Landinc.
It appears that the Take-off with 40% is slightly worse than the
Landing (33-5%).

2.12 The Part of Aircraft Struck is of particular interest, and the
totals will be higher than the other tables, since one incident can
result in sirikes oxn several parts of the aircraft. The divisions are
Nose Section, Winz, Power-plant, Windscreen, Fuselage, Landinz Gear
and Fmpennage, It could be expected that the frequency of strikes

e e = b eaw e .
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should bhe in direci pro tion to the froantal area of the porls of
the aireraft, but as it is verg diPchu]t to obtain these areas
from drawings ete., and as the Tective area varies with Hl?C““ft
attitude it iz not rossible to correlatco Neverthelezss it can be

ot | S en . ; S0, oo L JR 7
seen Lhat the nose section accounts for 282. % of the strikes, wnd
power-rlant Z0+5¢, whereas the Tail and Lxpennage accounted for le
than 1%,

the

2.1% A table of Significant/Not Significant strikes will Sh0W what
percentage of sirikes could have serious consequences. The definition
of Significant is tased on ITAD Working Paner No. 2G4 as follows:-

'

(a) Catastrophic - loss of life or destruction of aircraft,
(b) (1) Torn metal skinning on any part of aircraft.
{(i1) Deformed secondary struciure.

(1ii) Cracked or shattered winiscreen,

(iv) Damage to engines sufficient to cause shut-down or
unrecoverable losz of power.

In 1970 only % of strikes were Significant, and more than half of
these were caused by birds of leas than 4 lbo.

2.1%  Finally a table of Airtines reporting the strikes, together with
their total movements, will show which have the worst bird strike rate,
or the best reporting standard! Tt seems that BCAC have the worst
problem of the U.K. 2iriines, while some airlines have no problem

at all!
TIMESCALE

3.1 In the U.K, the reports are sent to the Directorate of Flight
Safety (SFBZ) and are then passed Lo me juarterly in the form of

a large Sumrary with all the dzta in columns w wirich I use a2s the
basis for the attached comprehensive breakdown. I use blanks of each
¢f the individual tables ani mut @ small tick in the appropriate box
the only trouble is that after an interruption it is diffiecult to
remember whether you did out a tick in the T to & 1b. column against
0-200 ft. or not? The time takeq to znalvee *he U.'s fairly hizh total
of 280 slrikes is approxirritely 25 hours, with a little bit extra if
any problems arise. The data on aircraft movements is not usuzlly
available until the June of the followin- year, and it is therefore
not possible <o he completely up to date,

LONG-TERM COTLECTION OF STATISTICS

4,1 In 1966 all States reporting to the International Civil Aviation
Organisation were askel to send their Civil bird strike data to the
ICAO Adirworthiness Committee in Montreal, in order that this large
quantity of date could be aszessed to show the real extent of the
problem, from the operational as well as airwortniness aspect.

- 4 _




ho2  Appenilix 8 is three vizes from ICAO Working Paper AIR C-WD/6 3]
which summarises the :iate received by TCAQ frem varicus co wiries
between 196?—1969 inclusive. I would like to fraw vo the altention
of this European Bird Strike Committee that orly 4 European ountries,
that are members of the Burepean Bira Comrittee, France, Ireland,

Holland and the U.XK. have reported to ICAO in ait ithree of the vears,
Tt 32 a pity that three countries Germany, Italy and Switzer and,

which are intorested enough to be merhers of the European Cozmittee did
net report at 2ll to ICAC durinz the three year period. If in fact

no Bird strikess were reported in Jour countries during this periog,
then I apologise, and I de azoreciate that many of vyou within the
Buropean Committee are Miiitary personnel to whom ICAC is of no

direct interest.

c
)

.
i
1

4.3 However, I am sure that you will agree that it is only with the
long term collection of data from many countries that any trends can
be seen, or conciusions can be accurately reached, and I would ask
all of you to uge your influence to obtain the best possible standard
of reporting in each country, and to see that the duta is sent to
ICAC in Montreal.

CONCLUSIONS

5,1 I hope that some help has heen given with problems that can
occur during analysis work, muca of waich can be applied to Military
as well as Civil data, or possibly I have convinced you all o Keep
well away from it!

2wa It is very imvortant to attemst io combine the results with
movements, so Lhat rates can be used for comparison purvoses,
rather than numbers,

5.2 The results when broken down, particularly when combined with
movements to give rates, can be of benefit to Airfield Authorities,
Ornithologistis, Ecologists, Adrwortiiness Authorities and Operators,
If the strike reports merely Iind their way ints 2 dusty file in
a cupboard then they are of little use to anvbody,

S.h It 1s important to obtain the best ressible standard of reporting,
the insignificant strikes are Just as important as the few
significant ones.

5.5 Care must be ‘aken not to draw conclusions from insufficient
evidence, data from several years 1s much more reliable than from
one year.

5.6 Summaries of strike reports should be sent to the ICAQ
Airworthiness Committee in Montreal to increase the data available,
and hopefully, in time, to enable World-Wide data to be made
available,




e T
FIOEN A
—_—

ST ‘“;":‘,r LR L TN T I R e S o R AR LA L 7 T T A T
S AL YOO B nins IR M A Y JINOONTEY BT U AN 818 ST R e

v e AT TN b TR LTARE - RN )
(;l'-' _JL .-1;‘_;‘:'\“"?1\] i O\'jJ__\) "P,_I:'\.\-'lJ J_..B.

TR T
oIt

1. AIRZ 27T DvpR

TYPE

ATRCRANT

- NO. oF

STRIERS

NO. CF

roeemire TTNIIO
I Set

S —
MOV LTS

TUR3OPRCY

Comet 4
Boeing 747
Nord 262

Vanzuard/Merchantman

35,250
2,200
47,150

JET Boeing 707 k8 65,620 7430
VG 10 29 65,060 Ll
H.S. Trident 32 115,800 276
BAC 1-11 5% 200,270 261
Boeings 737 4 16,610 240
15

o

= 0
o
= O

Viscount 58 185, A60 372
Herald 11 50,440 261
H.S5, 748 2 16,440 1:22
PISTCH DC 3 4 9,960 400
Heron 1 5,500 1+8&2
Ambassador 1 1,750 571
Bristol 170 1 15,040 066
HELICOPTER S61N 1 18,660 0*55
Unknown 7 - -

TOTAL

(Including tlose with NIL sirikes)

280

841,900

1

A SUVMARY OF TvREa {Inc.udin: those Types witn NIL strikes)

Piston 7 47,400 1+45%
Turboprop 93 278,290 35k
Jet 172 k97,550 346
Helicopter 1 18,660 053

Not Stzated

T -
1.B FRONTAL ATERA
Wide Bodied* - -

HNoriral

*Baeings 747




2. ATRpTE

ALRFIELD

KO, ow

STRIKES

NO. oF

PG EES S

e

MOVESENTS

Foreien

Mot Stnoted

19

M
g

U.E.
Wicgk 4 155G
‘:il-':ciq_'j-:ol 7 14+
el . a5 a3
udlnbhr“h i3 111
PPO&ENiCK 30 10«2
Glascow 24 7eg
Cardirf 3 5eG
Abericen 3 542
Birminchan 6 51
Liverpool ? b8
Luton 3 Befy
Minchegter 10 ZeZ
Heatirow 14 1.2
East Vidlands 2 10
Gatwic 4 0-G
Other U.K. erodromes with Sincle Strikes 13 - -
FOREIGH
Jersey 5
Berlin 5
Guerraey 4
Rome: L
Eremen 3
Halrobi 5
Direzeldart =
lLaroz 5
Pelni, Lisbon, Kingston, )
Shannon, Malta, Paris, ) 2
Tel Aviv, Lusaka, Darwin)
Other Foreipn nerodromos with Single Strikes Lo
Not Stated 19
TOTAL 260 - -
2.h DOMESTIC/FORTINN
STRINES
NO. OF KO, OF PJR
STRIKES MOV iIT Mg 20,020
mOVE TS
Domestic 173 577, 500 %00
88 .

O

TOTAL




—
. AFPROX? Lo, OF -
SPRCIES . RASLE
BHLCLIES WEIGHT STRIKES &1’05 o=
Gulls 2-32 1b 102 5645
‘lever/Lavwins/Peewil = 1b 21 11+5
S0ift/Swallow/Sartin <1/16 1v 13 72
Pireon 7-1% 1b 8 4e5
Oynicrcatcher ig 1b & 345
Sparrow /16 11 A 20
Crow 1-1. 1b b 2+0
Kite 1 1o 4 200
Skylark 1/16 1 2 1+0
Starling £-2/16 11 2 10
Eawk - 1 -
Turkey Vulture 3 1b 1 -
Curlew 172 1b 1 -
Finch Type 1j16 1h 1 -
Tern 1% 1b 1 -
Linnet 1/16 1v 1 -
Vulture 312 1b 1 -
Maguvie :%— 1b 1 -
Duck 7=3 1b 1 -
White Owl - 1 -
0wl 2=1% 1b 1 -
Blackbird 316 1 1 -
Corweszu - K 1 -
Kite/Vulture agsumed 4-85 1he 1 -
Not Stated - 1056 -
TOTAL - 286 -
*from Field Note 51
4.  SINGLE OR FLOCK
) 9 BLSTD OR
STRIKES o
239
Flock (more than 2) 100 42
Sinzle (1 or 2 birds) 139 53
Not Stated 43 -
TOTAL 282 -




e TINE OF YE'R - DOVZSTIC MOVERERTS CULY
. STRIHES
WETGHT _ OVER .
. : G TO OVER NO. OF PER
MORT 0T L 1B~ OT _
ORIH ﬁIO,P oL 4 L3 8 1B TOTAL MOVESELTS 10,000
STHRTLD 8 I‘B T
MOVES T3
January g 15 0 0 2h 33,100 725
Fehrunry 1 4 G G- 5 27,500 1+33
March 1 12 o] 0 14 L4 100 318
April 1 L 0 0 5 47,400 1-05
May 1 6 0 Q 7 56,100 1+25
Junie 0 9 0 0 9 55,800 161
July 3 12 0 0 15 60,100 2:50
Auguet 6 20 0 0 26 58,900 hahy
Septenber L 19 O o 23 57,800 L.00
Octohnr 7 14 0 0 21. 47500 b2
Noverber 5 12 o 0 17 40,600 L4e20
December 4 6 0 0 10 28,600 2+60
Not Stated 0 2 O 0 G - -
TOTAL L2 134 0 0 176 577,500 3.00
6.  TIME OF DAY -  DCMESTIC MOVEMENTS ONLY
WEIGHT o OVER . %
TIME NOT lego T gg TOTAL BLSED ON
STATED t 8 LB 167
Dawn 7 30 0 0 27 22
Beay 19 86 O 0 105 63
Tusk 3 2 0 G 5 3
Night ? 13 O 0 20 12
Not Stategd 6 3 0] 0 9 -
TOTAL 42 134 0 0 . 176 -
-4 _
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P! i 4 13- g ;5 TGN, HASITY O
LB & L o 235
O - A0 L"I‘i' el 100 9 O '\-}Fr']l );
Y30 &0 10 3 N

PR AN, o ! { l_.) 1 O ? lo

80D - 2500 a 1 n C o) v

A

Over 2500 g O 0 1 O 10 4

Mot Stsicd a1 1 10 0 Q L -

TOTAT, 106 23 149 2 0 280 -
8, FLIGHT 57aGE
WEICHT | .. . 7 1B OVIR %
- o InEas N . ¥ - . [ .-
STAGE roT 1 T0 I 1s- 8 LE: TOTAL BASZD O
1 rm ; , -
STATED | & . I3 £ 1B - 251

e
o
o
]
[
o
|

Taxying
Take~off 30 5 62 0 0 100 Lo
Clisb 9 > 6 2 0 17 7

Cruise 2 O 2 G o 4 _ 1-5

Holding ¢ O ) O 0 0 ' -

Let Dowm 4 G C 0 0 4 . 15
Aprprouch 21 5 16 C 0 Lo 17
Landing 22 g 5% O 0 84 325

Not Stated 18 1 10 ® G 29 . -

TOTAL 106 23 149 2 0 280 -
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11. ATRLTRD CPERATORS

OPERATOR

KG. CF
STRIKES

BEA 116 337,100 Zalily

BOAC 74 111,740 6+ 30

Cambrian’ 16 Lg, 220 346

BUA 14 59,170 237

BIA 10 32,812 Ze 0l

Court Lines 9 16,800 5. 35

Dan Air 7 23,780 2:95

British Midlang 7 21,534 3+25

Britannia L 19,326 2:07

BKS/Northeast 2 21,462 0+9%

Skywavs 2 19,188 1.0k

Laker 2 g,654 2+08

Caledonian 2 18,960 1+05

British Air Ferries 1 27,970 0«26

Channel 1 19,400 0«51

Adr Anglia 1 - -

BE4: Helicovters 1 16,650 0«53

Donaldson, )

Invicta, g

Lloyd, Monarch, ) o 28,100 -

Tradewinds, %

Trans-Meridian )

Others 2 - —

Not Stated g - - |
1

L

1

TOTAL 280 £41, 900 5.2 |




APPINTIIX 1

WCLANATORY NOTHS

Analysis is desisned to higniight Operational as well as Airwortriness
aspects.

The following aircralt are excluded from the analysis: -

(a) Hon U.K, registered aircraft.

W
=
o
p
o)
Ih
o)
s

(b)  Aircraft of 12,500 Lb,
(c) VMilitary aircraft.

The total number of movements (2 per flight) includes those
aireraft types for which no strikes have been reported.

Table 17 - The Wide Bodied aircraft comstitute the Boeinz 747
(Lockheed 1C11 and DC 10).

Table 2 and 2A - Where the airfield is unknown, or the strike is

en-route the Hot-Stated column was used. By reason of geozraphic
location the Channel Isles have been included as Foreign, but the
Isle of Man and Ulster are regarded as U.X.

The movements at each airport have been compiled from information
in Business Monitor Civil Avistion Series CAl ~ Airport Activity
and CAS - Airline Opsrations., The major difficulty was to isolate
the movements of UK registered aircraft only of over 12,300 ik,

A, From CAS Table 6.1 the total movelents of all aircraft &
over 12,500 ib. was obtained, a2nd compared with the io
movements to show that 79° were aircraft over 22,500 1b,
{excluding the Corporations) and 8%% when the Corporations
were included. :

B, From CAl at each airport the following percentages in the
apprepriate columns were used: -

(1) Scheduled Services UK Cperators - Corporations 100
{ii) " " " " - Others 75%
(iii1) Charter Flights UK Operators - Corporations 100%
(iv) " " " " - Others 7o
(v) Empty charter positioning’” S0%
(vi) Other Commercial Movements” 500%
(vii) Other Flights by air transport operators?” 50%

f(as some movensnts by non-UK Orerators are included)

(viii) Test and Trainine (which includes Corporations) BYY%




6.

11.

Tabhle 5 ard & - Tn these lables only sirikes within the U.K.
mve beoen nzod,

Table / - Where Lhe altituie is not ziven but the Fii
is stated to hoe Take-off or Landing the aliitude was
bo be 0200 i,

ght Stage
agsumed

Table 8 - Dend birds fourd on the runway should be divided
equaliy betwern take-ofl snd laniing.

ident can give rise to strikes on several parts

Table 10 - Sizrificant Strikes are based on ICAD Workinz Paper 294
as follows: -

(1) Catastrophic - loss of life or destruction of aircraft.
(2) {a) Torn metal skinning on any part of the aircraft.

{(b) Deformed secondary structure.
() racked or shzttered windscreen.

(@) Damage to engines

s sufficient to cause shut down or
unrecoverable loss o

' power.

Appendix 2 contains details of strikes to aircraft of 12,500 1b,
and unier.
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