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Summary

The strikes reported throughout the World in 1978 by operators from
eleven European countries have been anslysed. The analysis includes
rates for countiries, aircraft types and aerodromes based on aircraft
movements. It alsc covers bird specieg, part of aircraft struck,
effect of strike, cost and airlires affected.

The strike rate in 1978 was the same as ic the previcus year. Gulls
{Larus spp.) were involved in nearly hali the incicents. The major .
effects were the destruction of a Beeing 737, and damage to 60 engines.
During the year bird strikes were estimated to have cost European
airlines at least 3.2 millicn US dollare in engineering repairs, to
which must be added the value of the Boeing 737 (about £4.5 million).
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.% 3. order thaT = ~ommon basis for the analysis of bird strike
data could v - .-reed, a Working Group of the Bird Strike
Committes Turope was formed in 1972, led by the representative
from tre 'mited ¥ingdom Civil Aviation Authority Airworthiness
Di»:~inn it Redhill. After consultation with other member
countries, sets of Analysis Tables with explanatory Notes were

’1rru11ted to all members of the BUCE together with a request

¢ rach country produced Aan analys on their bird strikes.

Trnese analvses were consolidated to form an annual repert on

Bird Strikes to European Registered Civil Aircraft, and reports

covering the individual wvears 1972 to 1977 inclusive have been

presented to annual BSCH meetinms. This paper presents the

1978 analwrsis.

1.2 Aopendix 1 contains the Tables of data relating to this paper.

1.% ‘“reendix P prevides brief details of serious world-wide bird
strike incidsnt:.

‘meirw reasong, the analysis includes all civil aircraft
~W) 1b) maximum weight, and executive jets which
tnan 5700 ke, eg Lear and Citation.

{r3 %7~ mwirwnv- wecw rojunirements relating to bird strikes are
differert tnvr v cuf ioev class of aercrianes,

Sreess: st Towe reporting o oniords of ooerators
D tyes, and their movement data 1s more readily
avaé ahlo than tha* for air taxi or private owner aircraft,
i Ay
.

-5 ft of less than 5700 kg are in general, much slower with
5 dit7erent mode of operation, reouiring less airspace, and a
w1 i manhly differant strike rate wonld br sxpented.

NT TR O

DATE /POTRITRY {or s Toabie 1)

Yot Tmfmrantinn mar hean abtoived Fras a fotnl oFf 91 Vuaronensn
mmertpian " tay of there were nat able to wrovide full

inTormatior, arnd ftheir datna, thevr-ure, zunears in some
tahles 2and not in others,

(k) he arerall strike rate for +*- 1h3R incidents contained in

tpism apalv

i= is 5.5 par AN,000 aovementr {+vn mowementes ner

fliznt i, Thiz is the same a= +tre rate of 9.5 recorded dorang
ORI R R el
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{c) The strike rate reported by each country is dependent upon two
major facters -

- reporting standard

- the bird strike problem at airports within that country, and
that country's airlines route structure.

{(d8) The country with the highest reported strike rate is Switzerland
with 12.3 per 10,000 movements, followed by Germany with 9.,8.

5.2 AIRCRAFT TYPES (see Table 2)
(a) Jet Aeroplanes

(1)  For several vears there appears to have been no consistent
correlation between aircraft of similar design, eg DC8
and B707, BAC 1-11 and DC9. Tt mavy be that saircraft which
appear similar to humans are not similar to birds, and
there are other factors such as noise patterns, which can
affect the strike rate.

(i1} Again in the 1978 data there is a distinct correlation between
strike rate and aircraft frontal area, the rate for the four
wide-bodied aircraft being 7.1, well above the mean for all
jets of 5.9, although there are considerable variations between .
some aircraft of similar size. The most glaring discrepancy,
for which no explanation has been found, is between the rates
for the DC10 and 14011 Tristar. For reasons which are not
clear, the reported DCI10 rate is much greater than that for
the L1011 Tristar.

(b) Turboprop Aeroplanes

The average strike rate for ail turboprops is significantly less
than that for jets.

(¢} Piston Aeroplanes

Very few strikes were recorded to piston engined aeroplanes.

(d} Helicovters

The number of strikes reported to helicopters is very low, only
eleven, Because helicopters fly mainly at low altitude where
birds are most frequently found, they are continuously exposed
to the risk of a strike. Therefore flying hours have been used
to determine z strike rate. For reasons which are not at present
known, the rate is low at 1.3 per 10,000 hours.

5.3 AFRODROMES (see Table 3)

(a) The aerodrome data is of particular impeortance as it may indicate
where bird control measures need to be taken. Some countries were
able to vrovide aerodrome movement data for their nationally
registered airecraft, so that a national rate could be quoted.

The total number of strikes at each aerodrome, reported by all
Furopean sources has also been included.
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(b) Strikes reported on aercdromes are influenced by one or more
of the following:

(1) reporting standards

(ii) the prevailing bird situation which may vary
according to place and time

(iii) the number of aircraft movements
{iv) the effectiveness of bird control measures

v local factors, perhaps beyond control of the
aerodrome, eg a rubbish dump or bird roost site
in the vicinity.

(c) Because of factors outlined in {b), direct comperison of the

reported strike rates for different aerodromes is likely to ke
misleading.

(d) The aerodromes with high numbers of strikes {over 40) are
Dusseldorf, Frankfurt, Hamburg, Amsterdam, London-Heathrow and
Zurich. However, mcst of these airports are known to have a
high number of aircraft movements and a difficult bird problem
but, through effective use of bird control measures, have
menaged to maintain a commendably low strike rate. This
demonstrates what can be achieved.

{e}) Significant numbers of strikes have been reported &t some
aerodromes outside Eurcpe. Thirteen strikes were reported at
Delhi, and the numbers at Bangkok, Nairobi, New York JFK, and
Dakar appesr to be rather high, since the number of movements

by Eurcpean aircraft at most of these aerodromes is comparatively
low.

(£} There were 60 incidents where the aircraft was considered to be
en-route.

3.4 BIRD SPECIES (see Table 4)

Jome knowledge of the bird species involved was available in

668 incidents (46%). The identification standard ranged from
examination of bird remains by a trained ornithologist, to the
Sleeting glance of a pilot. Overall 41.4% of strikes involved
zulls (larus spp), of which the black-headed gull (Larns
ridibundus) and Common gull (Larus canus) were the most frequently
ccentified. Next on the list were the combination of swifts,
ewallows and martins with 13.5%, followed by Lapwings (Vanellus
vanellus) with 11.2%, birds of prey at 7.6% and pigeons (Columba
spp) with 7.3%. The percentage of gull and lapwing strikes was
similar to the previous year. Less than 1% of incidents (4 cases)
were known to involve birds of greater than 1.81 kg (4 1b).

3.5 PART OF AIRCRAFT STRUCK (sec¢ Table 5)

(a) From the figure it can be seen that the parts most frequently
reported as being struck were nose with 24%, windsc:een with 16%,
engines 15%, followed by fuselase with 14%. Tt should be noted

tha*t there were 17 incidents wunere more than one engine was struck,
of which three involved all engiics.
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CONCLUSIONS

4.1

4,2

4.%

b.b

4.5

b6

4.7

The cverall rate for the 1488 strikes reported during this
period by Buropean operators 18 5.5 strikes per 10,000 movements
This rate ig the sams as in the previous year.

Tere does not appear, from the available data, to be any close
correlation between the strike rate and the aeroplane type, in
terms of speed, engine type, etc. However, despite considerable
variations between types, there is a distinct correlation between
strike rate and aircraft size. There is no evidence that the
strike rate of executive jet aeroplanes is above that which

would be expected for their frontal area. It may be that aircraft
types which appear to be similar to humans are not similar to
virds, and there are other factors, such as noise patterns, which
may affect tse atrike rate. The continued long term collection
of statistics may provide fuller information.

There are some airports outside Furope where the number of bird
strikes reported by Buropean operaters 1s high even though
movements by Hurnpean registered aircraft at these airports are
believed to Sa low.

Gulis {Larus epp) were struck more frequently than other birds,
being involved in 46% of incidents. Less than 1% of strikes were
known to involve birds of greater than 1.8 kg (4 1b). The
application of measures to keep gulls away from aerodromes is
therefore of prime importance.

The nose section including windscreen and radome were struck in
49% of incidents, followed by the fuselage with 14%.
Approximately 1% of all incidents invelved more than one engine.

The major effect was the destruction of a Boeing 737. There was
also damage te 60 engines, approximately 1 in % of the engine
strikes, and 12 cases of radeome damage, approximately 1 in 10
radome strikes.

Based on information provided by four countries, the estimated
minimum engineering cost of bird strikes to Furopean airlines
was at least %*.2 million US dollars in the year, to which must
be added the value of a Boeing 737 (about gh4.5 million).

|
|
;
|
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Table 1 Nationul Hrpocrtine — (474
{411 airiine. ip esch couniry. o covertios ancloow gl

- — T e et e

. Hurker of Numbar of !

Reporting .. , 2T me s !

Natio “ inzidents Movemente LG OO0 Moo on ]

o World Wide World wide ot o

Austria 12 LC A0 N !
Belgium 28 150, #al 2.0
Denmark 52 1795 Has 2.C
France 92 () 23R 615 5.6
Germany bg LbG, GaG CLE
Netherlands 125 1G4 604 £lb
Norway P27 121,196 1.9
FPortugal 2 2EIVP .9
Sweden 64 120,006 hLT
Switzerland 237 181,192 TALR
! United Kingdom boz _ 984,602 4,1
Total 1488 (12) 2,689,321 vl

Notes: 1.1 Other European countries not reporting at all: Crechoslovakin,

Finland, Greece, Hungary, ITtaly, Poland, #n=in. Turkev,
Yugoslavia, Luxembourg, Komaria, Bulgaria.

|

1.2 Movement data for Germany is from ICAC-sources and is fo-
Lufthansa only.

1.5 Data from Switzerland is for Swisseair only,

1.5 The figures in brackets ars strikes for which no mevemr r b drita
is available.

1.6 Table 8 gives a breakdown by airlines.

1.1
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Table 2 Alrcraft Type - 197X {(Continued) !

Numbepr of . ) N Tt rae
. . . Fimher of Number ~f y -
Tyne Aircraft Countrins - ) . AN S
. Ineidents Movemor s ) .
Revorting Movery it |
- |
PISTCH i
DY 114 ‘eraon i 4 Z.030 4.3 {
Convair 440 1 K Pl . !
ATL 98 Carvair 1 G 1,780 i i
Bouglas DC% Dakota i O 14,09k e ;
Douglas 0OCE 2 0 Lh sl .
UNKNOWN 2 24 - -
TOTAL 10 1418 (Lg)  # 8Lz us8 T
HELICCPTERS | Sikorsky 861 2 7 {3) 52,165 1.3
Agusta Bell 206A 1 (1) - -
Others 1 - - -
TOTAL UELICOPTERS 3 7 (4) 52,165 1.3
Table 24 Summary of Aeroplane Types
. . Bate verp
Number of Mumber of o :
N € 1C',’. C'C |
Incidents Movements .
rovem ntg
Jet 1296 (28)  2,19% 844 BL9
Turboprop 118 (&) 563,174 =1
Piston & 85 4ho G.:
Unknown - (35)
TOTAL 1418 (75) 2,84z Lsg 5.C
Notes: 2.1 Because of the low altitude of operation, and difficulty in collection
of movement data, helicorter aperations are auvoted in hours.
2o The figures in brackets are for alrcraft for which movement datn is
unavailatle.
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Pahle 3 Aerodromes - 1978 (Continued) %

i

B
I;
ot

Rate per Incidents :

2 T H

Asrcodrome/Uountry Incidents Movements 10,000 to other gtal ;
s European Incidents |

Movements . ;

Alircraft P

_%f
Lermany __k

Berlin-Tegnl 5 5 é
Hremen 15 1% i
¢ Lologne 16 2 18 %
| Dusseldorf %7 3 45 ‘
. Frankfurt £5 6 71 !
! Hamburg Lo 3 Lo ?
| Hanover 22 L 26 E
! Munich 24 2 26
| lNlremberg 8 8
Sasrbricken 2 1 3 g
Stuttenrt ' 15 1 16

Lireece

Athens
Rhodes

oy
™

Hunyary

Hudapest 1 1
:Lt cilv
1onoa 4 L
¥Milun 18 18
Kaples _ 1 1
Himini 1 1
®ome 10 : 10
Tuirin 1 1
Veniee 3 3

i letherlands

| Amsterdam 9 72,216 b2 18 47

: Enschede 1 1
Groningen 1 1
Maastricht . 1 1
Kol terdam 2 £,896 2490 z

HOrwiy
i,

S T TR TTRRETE STV TS T AT RS

Ber o 3 3
Hedn b 2
St aveeevaZala 1 61,808 C.16 3 b
|
| ioland
Qe 1 1
| lamtu
PN I N
. 3 8




herodromes - 1978 {Continued)

Incidents
Rate mner ‘ N .a
. . . o other Tot=al
aarodromes/Country Incidents Movements 1C,CCC o= . )
Novements %gronean Incidents
Alrcraft
b | Alicante 3 7,
Barcelona 3 5
Gerona kS k]
g | Ibiza 7 7
-1 Madrid 1C 1
Malaga 2 2
Hinorca 1 1
Palma de Mnmllorca 13 13
Reus § % %
Seville 1 1
Tenerife 5 5
Sweder
f | ingelnolm 5 z,200 15.6 5
| Gothenburg-landvetter i 31,000 1.3 2 7
Halmstad L %, kOO 11.8 L
JongkKdping 1 1
Kalmar L 7, LCO 1.8 i }
Karlstad ? &,1CC 2.9 2
Malmo-Sturum 5 15,3C0 4.% c 10
Stockholm-Arlanda A £9,000 0-9 3 @
Stocktolm-Bromma S %3, 50 1.5 > |
Yasteras-Hass)d 2 1,000 20.C 1 3 ;
Vax;o-Kronobers z %, ECO %.6 1 E |
It
Switzerland !
Basle 19 10,599 17.9 10
Geneva %2 35 573 G,.C 4 %6 ,
Zurich 69 55,383 12.5 8 77 |
Turkey
£ | Ankara 3 =
f | Instanbul 1 14
United Kingdom
Aberdeen & A3, Gb C.5 4
Belfast-Aldergrove 27 20, Khh 118 27
Belfast-Harbour 2 2
Birminsham S on BEG RO e 25
Blackpool “ PLEVRES 2.4 z
| Bowrnemouth-Hurn 6 11,350 5.1 &
¥ | Bristol-Lulsgate 3 5,509 5.h 5
E | Cordiff 2 7,050 2.5 e
[ | East Midlands b 15,716 2.6 b
$ | Edinbureh 13 21,125 £.1 13
£ | Exeter 2 G ECC Z.6 2
/) Gatwick 1% 8z 8A5 1.0 1 14
Glasgow b 39, ,22¢ 2.0 2 1C
B | Guernsey f 4
—1 S| Hstfield : 2
S | Heatbrow K¢ 143,126 2.1 17 42
af i.L— : —_— -~ _

Centinued overleaf
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Aerodromes ~ 1978 (Continued: -

-

! o _ Incidents |

i Kute per .

: : : o . . to other

i fercdrame/Countey Incidents  Movements 1¢,c0C . _

; Luropean it

i Movements R

! Alreraft |

i | —
: 3 12,034 2. %

Doderuey 1 1 |

i rirkwall 11,284 2.6 o

! LesuseBrad ford 11,179 a7 :

o Livernoal 10,911 5.5 & | :
: ! 20,016 e 1L | i
: 1 41,309 oA 14

16,856
16,C81

BOPwWLCh

SN0 N ST U AT b T~ N
R I S L )
L ]
1 =

.1 :
Fresiwick 1 16,964 7.1 1 i :
fonaldsway 10, o6k b e :
! Bransted B, 666 2,5 z K ! B
| Sumburegh /s nfa = ; L
| Tees-side 15,794 2.5 L ! i
| fugosiavia : E
; Belerade 1 1 | 1
N e
} List of Aerodromes where more than one strike has been revorted by A
- Surcrean Overators o
f | :
CTHEY ARRODROUMEDS | Co
ndia)l 1% Toronto (Canada) 2 ‘ Ce
{Thuiland) 12 Montreal (Canada’® % Ce
{iorwa) 1l Banpui {Rer.Cent. Africa) 3 | Cc
; 8 Banjul (Gambia) o | Ce
7 Beirut (Lebanon! & | St
7 Buenes Aires {Arrentine) |
7 Dar es Zalaam {Tanzania) s - F=
& Entetbe (Uernda) 2 ! \
5 Freetown {Sierra Leone) » i AC
5 Kinshasa (Zaire) 2 I Fq
5 Las Palmas (Peru} > ﬁu
5 Lima (Fernu) 2 | U
5 Lusaka (Zambia} b | G
& Mombasa (Kenyn) 2 L ng
L Moscow (USSR)Y D ; M-
4 Nara (Mali) | Fa:
3 Santingo b | Fa]
3 St. Maarten {heth. intile) : :
z Tokyo {Javan) ¢ E Fri
3 8'Diamena ¢ 4 -
3 Tabiti . i Fri
z Cvaeandoueen “l
5 o
50
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Galliformes

Perdix rerdix
Thasianus conlchicus

Pasreriformes

Tervas corone corone

Vinsa mlan

P Corvus so.

Passer domestlcus
Alzuds Arvensis

| Eirundo Rustica

Anthus Pratensis
Sturnus vulgaris
Turdus 1iliacus
Turdus meruls
Turdus Pilaris

Turdus =p.

Strieiformes

Athene noctua
Tyto fLlba
Asin Ctus
Asio flammeus

Partridpe
Phea=unt

Carrion ~row
Mesnie

Drow

House sparrow
Skvlark
Senllow
Meadow pieit
Starling
Redwing
Blackbird
Fieldfare
Thrush

Little owl

Barn owl

Cwl

Long eared owl
Short eared owl

GL.5S
)00
.50

C.01-C.Ck
G 0h
.01
0.0?
0.08
C.06
.10
C.10
¢.1¢

0.10
0.20
€.17-C.28
G.3G
0.38

e

[ssBwsi sty s BN

W e

el il e i=a

I b
» Ll
N o I T e B o N BN IR

b

— ]
»

Unknowr 816
TOMAL 1504
Notes: bl Bird weirhts ard Scientific Names are based on information

surmlied by Avistion Unit, Worplesdon Laboratory, Agricultural

Science Serviece, MAFF, Worrlesdon, Xngland and the average

walrht hag

L s The bird Cateroriss pased on current Civil Adlrworthiness

heern ansame,

renulrementns are:

oW

below 110 ¢ (4 1b)
110 7 to 1.81 ke {4 1b to & 1b)

aver 1.81 ke o 3.6% kg (4 1o to 8 1b)
over %.64 ke (& 1b).

L.%  These birds not rositively identified are tabled as Unknown.

Tyrppt wheps there is evidence that they are Large C or DI

i, Lpreantases are baned on incidents where birds are identified.




Table 5 Part of Aircraft Struck - 1978
Lumber of 3trikes by Bird Weight Category <
Part Struck Based on
Unknown A = CRD Total 1524
Fuselage 48 Ll 121 1 214 14.0
Nose (excluding radome 123 85 157 ¢] 365 4.0
and windscreen)
Radome Z£ A0 65 1 1%2 8.7
Windscreen ®e £3 1C0 o 250 16. 4
Propeller 2 1 10 G 1% 0.8
1 engine struck 81 11 124 1 217 15.2
2 out of % struck 2 G ] G 2 0.1
2 or more of 4 struck 1 % 8 ¢] 12 0.8
all engines struck o G 3 Q 3 c.2
Wing/Rotor 59 20 142 1 2352 15.2
Landing Gear 16 2 57 0 7 4.9
Trail 1 1 7 G 9 C.A
Part Unknown 32 21 101 0 154
TOTAL L83 291 895 b 1678 100%

liotes: 5.1 The totals

in Table % are higher than other tables, as

several parts can be struck in one incident.

5.2 The percentages are based on incidents where the part
struck is known.

5.3 Where both landing gear, or both wings are struck, two
incidents are recorded.




Number of Strikes by Bird Weilecht Category 3
wffect Rased on |
Unknown 4 E G L Total 1133 |
| Loss of life - - - - - - - :
5 Loss of Aircraft - - - - - 1 0.1 |
Flight Crew injured - - - - - - - !
a Engine damage reouiring
! revair on:-
2 enpined aircraft 5 1 & 1 - 13 1.1
others ~a - 17 1 - Ry b1
Windscreen cracked
or broken _ 2 - 2 - - 4 C.ht
Vision obscured 3 - & - - 5 G.5
dadome chanpged 5 - 7 - - 12 1.1
Deformed structure 2 - g - - 5 Ouh
S5kin torn/light
glass broken Y 1 13 - - 158 1.6
Skin dented 14 1 12 - - 24 3.0
Froveller/Rotor/
transmission damaserd - - - - - - -
Aircraft system lost 2 1 b - - 7 0.h
Take off aborted - - - - - - -
Unknowrn a8 87.1
TOTAL 66 L 7l 2 - 1133 100%
Notes: £.1 If, for example, skin is torn in two places, or both windscreens

are broken, two incldents are recorded.

6.2 The rercentages sre based on known effects.

1.1
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LitwuY TOTAL CCAT B A78, 000 7,2 million

Notes: 7.1 The known cost is the engineering cost from four
countries.
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Brief Details of Serious 1978 Bird Strike Incidents

(World Wide, Aircraft over 5.700 Kz R Executive Jets)

9.1.78 Falcon Merced Crew: O o) T - Miner
. Fan Jet Califernia Pags: O 0 rd
Aircraft descending through 2,000 feet and in the clouds siruck = goose, The bird penetrated
the right wing leading edge, damaging wing spars and puncturing the fuel cell. Aircraft
. made & successful landing,

23.1.78 Boeing 707 Air Ben Gurion Crew: O o] ? ¥inor
Carrier Tel Awiv Fass: O o} _ 1

During take-off, the aircraft hit a flock of gulls with an unzmown numher of birds entering
the Ne 2 eungine, cuusiog sn engine fare., Alreraft returned snd landed. Loss of engine
caused by f2n and compressor failure, {Socurce -

; 26.1.78 Boeing 707 TWh Tel Aviw Crew: O o ? Minor
Israel Pass: O o 7

Hluing take-off a flock of gulls {Iarus suvp)] caused an engine fire and the aireraft's return.
(Source - llayds List

i
11.2.78  Boeing 727 Air San Diego Crew: O ! ? Mirer ¢
Carrier California Pass: O =l 7 i
i On approach to Lindbergh Field, the aircraft struck a golden eagle, destroying the radome, 5
Aircraft made a saccessful landing. Ihe bird was fcund lodged in the preszure bulkhead behind i
- the radar antenna. {Source - FAA :
Ll i
18.2.78  Boeing 747 Air France Lyon Scheduled 3 Crew: 0 0 3 Subatestif
{Satolas) Freight Pass: O c o g
France H
¥
The aircraft was tekirg off when i% struck two very dense flocks of gulls (Lsrus spp}. The §
; - take-off wap abandoned at 152 kts (V1 was 194 kta}. HNo 5 eagine had failed and No 4 was surging, ¥
and the windscreen was totslly obscured by bird remains. The runway weos wet and the aircraft i
was stopped only 150m from the ena of the 3500 netre runway, with 3 tyres deflated. In additign :
to chenging engines 3 end U4, engine 1 needed 12 rerlacemsnt far bladea, aad engine 2 four fan :
blades. (Sourge - ICAO ALHEP Report 473 and French sosurces) i
20.2,98  Bosing 707 Egyptair  Snarjah Scheduled 97 Crew: ©0 O 7 Minor
UAE * Pngsanger Pass: O 0 90 :
H
: "Just after take-off at enly a few nundred feet, the aircraft atruck a flock of birds. The birds i
| badly damaged the engines and sectione of the fuselage, but the rilot maneged to return for an :
i emergency landing., There were no injuries to the 97 cceupants. (Scurce - Lloyds List}, ;|
29.2.98  IC-10 Alr San Crew: 0 0 ? Minor |
: Carrier Francisco Pass: O ] ? .
i On take-off, the airsraft struck a flock of gulls, breaking the nose rademe and ingesting birds %
: into the Wo 1 engine. The asircraft returned and landed. Inspection of the CF-6 engine revealsad E
: that 20 fan blades had failed. {(Source - FAA} H
3
! 15.3.78 ve1o Air Nairebi Scheduled Crew: O o 1 Minor ¢
; Malawi Keanya Passenger Pacs: o o ? . .
i
. At approximately 400 ft just after take-off the mircraft struck a large bird, later identified :
ag a Marsbou Stork (Leptoptiles crumeniferus, average weight 4 kg). The co-pilot's windscreen
was crazed, but not penetrated, however particles from the inner pane caused minar injuries to
the co-pilot's fuce. The aircraft jettisoned fuel and returned. {Notei:- On this date at
Nairobi an Alitslia B707, and two British Airways B74%s snffered engine damage).
{Source - UK Occurrence Reporting System}
L |
16.3.78 Falcen Newark Crew: O o] ? Minor
Fanjet 20 N Jersey Fass: O O 7
At 200 feet on take—off climb, the aireraft struck e flock of birds. {me bird tore a hole in
the right flap while another bird entered the rignt engine resulting in failure of the blades
in the first, secund, end third stzge compressor. (Bource - FaA)
L4,78 Boeing 777 00-50% Eabens Gosselies Training 3 Crew: © 0 3 Destroye -
Belpium Pase: O 0 0 E
A treince pilot was making a touch and go landing under the supervision of an instructor, and
wae about 1o becoms nirborne agnin when the aircraft struck a flock of wood pigeon (Columba )
palumbus). The take-off was abantoned at a specd higher. than V4 and the mircraft ceuld not be .
stopped before it overran the runway. The right main gear collapsed and the right engine was ot
Cuase Sive WLl aivorafts The aizeraft stopoed 300 metres beyond the runway after crossing a <

road, having epun through 183 . The aircraft was destroyed by fire, rxominatiop of the lelt-
hand engine found that several birde had been ingested. (Source - TCAQ ADREP Beport and
Belgium sources}
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Lear 24 Pal Waukee JCrew: O G 7
Airport ) Paes: 0O a ?
Chicego

Un take-off roll, birds were ingested into both engines. Take-off aborted when both engines
flazed out, (Ssurce - FAg)

Bueinz 737 Air Stockton Crew: O o ?
Carrier California Paps: © Q e

Climbing through 2,000 feet, the aireraft hit a single bird, bending the inboard trailing
edge flap, Damage was sufficient to jea the fiaps in a eplit flap configuration, affecting
aircralt performance. {Bourse - FAA}

Boeing 7U7 Crew: 0 0 ?
Paga: G &} 7

During take-off at appreximately 130 kts, & small bird crossed in front of the amircraft., Soun
aftervards there was a loud compresacr stall, and engine 4 fire warning came on. The take-off
was abandoned at 144 kts, the fire check list completed snd ths wsrning stopped after approx-
imately 15 seconds. The asircraft etopped eafely, but the runway kad to be cloeed because of
engine debris, including the tailcone, The bird {estimated to weigh one pound), broke two
solid-type fan blades, causing imbalance and titanium fire. The engine casing was burned
through near the 10th compressor stage, the engine was deseribed £5 "a total loss'l,

(Source - PIA Air Safety, June 19578)

Boaing 747 KM Amsterdas Crew: O o]
Natherlands Fass: 2 o K

-3

During teke-off roll, engine & suffered bird ingestion and fire warning. Take-off abandoned.
Found two fan blades broken, causing severe imbalance. The pieces were contained, although

the HF compressor casing suffered a burn-througa at 10th stage zanifeld., (Source -~ Netherlands
end UK Defect System)

Convair 580 NuB2se North Kalamazoo Scheduled 43 Crew: O 1 2
Central AL USA Passenger Pamp: a 2 38

At 0702 hes EUT, just ss the aireraflt passed Vi, & sparrow nowk (Azcipiter nisus) etruzk the
left engine, ana the left propeller auto-feathersd as the aircras Lifted off. The amircraft
turned to the left and flew for 1 minute 19 secornds befcre 1t crashed into a cornfield.

Tre MNational Treneportation Safety Board defermaines that the probable couse of this aceident
wazs the fallure of the captain tu follow the prescribed enyine-aut procedares during instrakent
setieorclogical conditiens, which allowed the pireraft to docelerste inte a flizht regime from
vhizh ke could not recover. Contributing to the accident were inndieguate tou<pit co-ardination
and discipline. (Source - NTOSB-AAR-79-4)

L6 TG-ATA Aviateca Faten 10 Crew: e 4] 2
Guatemala Pagst 0 o] 8

During take-off etruck flock of birds, force lmaded with no injuries to 10 occupants.
{Source - Lloyds List)

Boeing 727 Air ) Wr Houstor CUrew: n 0 ?

Texar Fano: ¢ Nl 4

¥hile holding at 10,000 feet MSL, aircraft hit a flock of dus
looss on the left side of the aireraft. Om post flight insr th
one three-inch diameter hele in tne fuselape were slss found. |dource —

& doers were torn
e luselage dentr ang

nc-8 Adr Tampa Crew: i G 7
Carrier Florida Fara: ¥ 0 ?

Immediately after landing, the mircraft rolled through a flock of guils ihst were iising off

the runway, Pirds were ingected into engines Mo 3 and Ne 4, the fire warnine lighss

flickered, and tie engines were shut down immediately, Mainfenenuve inspectzon rzoeajod no

engine damage. (Saurce ~ FiA)

Boeing 07 Pacific Vaucouver ] G ?
Western Cnanadn O , 7

Gulle {Larus sp) were otruck during take-off, engine 3 was severely car tiled, while

engine 4 sustained damage and kad to be shutdawn. A total of 7 ; WiE

jettisoned before the aircrart could return for a two=engined loniiogg CoAand 4 owere

changea. (Scurce - Uanadaan Sird Committee)

D=3 Oakland Grew ! - . 2

Califarnia Imes. [ ol it

Imzedintely after toke-off, the DC-3 oollided with a lerge bird, pocsibly o navs, shatisring
the co-pilot's windsnield. #Slasz fraguents cut the co-pilect’e face and eyec causing
peruament visian impairzent. Second ofTicer received cuts otoub the face and hands., Filet
landed aircrafl without further incident. (Source - FAAY

Minor

Minor

Minor

Miner

Demtroyed

Substantial

Minar

Minor

Hinor

Minar



22.9.78 Boeing 737 Air Fliny Crew: 0O 0 ?
Cerrier Michigax Pacy: 0 Q ?
On take-off rall, aircraft ingeatad i in both engines, an immediate power reduction was

made and airveraft aborted the take.sff, The engines were oleaned and relessed for service
with no damape. (Source - FALD

2,10.78 Boeing 747 Airp Seu Crew: 8] o] 2
Inrrier Frencisca Pass: o & 2

On take-off roll, aircruft expevienced bwo coryressor gtalls follewing ingestion of domestic )
pigeons into twe enpines. Airvcersft aharted the take-off, Zagines were chechked srnd ro damage =
was found., Tws tyres were replaced because of toe Nigh-specd nbort.,  (3ource - FAAQ)

7.10.78 Boeing 707 Eritish Presiwick Creow: 0 Q ?
Airwnys Possa: G Q ?
Puring a training flight o teucn and go Zending was made, during which enpine 1 throttle was
tlesed between V. sni ¥p to simulate en engine farlure. A% 50 f% the ajrcraft paased through
a large flock of Lapwings (Var A venellus) car £ sugines 2, % and 4 to surge. MNo 1
was opened up, L ooont il to surgs, #nd head Lo be shutdown. After landing dazage
vas found to en {Zow K Heparting System)
28.10,78 Boeing 737 Rir (leveland Crew: Q 0 ? Minrf
Carvier Ohin Paps: 0 4] ? E
« Descenging through 7,000 feet st 250 kuots, the sireraft eiruck a flock of ducks. One duck
pessed through the right side furelage, FHewains were faund in the forwerd taggage hold.,
{Source - Fab)
30.10.78 Falcon Fort Crew: o] o ?
Fanjet 20 lauderdale Pasa: o 0 ?
Florica
At 800 feot on tuke-aff climt, the aircraft struck a hrown pelican. The right sngine racelle
wan destroved, the taird was ingeated, destroying the right ergine, and the engine mount was
bent, tearing tke fusmelage skino aft of the erglie mount.  The pelican weighed auout eight
pounde. {Scurce - i}
2.11,78 Boeing 787 Air Portians Crew: o] Q T
Larrier Gregon Pags: o] G ?
Aireraft aborted take-off aftar hitting & nawk. - The hewk broke the atall warning sensor
resulting in stall warning atick shecer metivativn Juet grior to V1. {Source - FaA)
21,1178 Fairchiig air Der Molnes Crew: 0 0 ? Minar [
FH22'7 Carrier Tuwn Paas: [s] o] ? 1
“Iuring the approsch o Meg Moires Aligart, the zircraflt struck a goose at 2,500 fset, causing 3
damage to ithe pose gear dour, gl genr gould 1ot ke lewered regquiring a nose gear up
landing, bHo irjuries ware r prrted)  however, extrusive domage was done to the forward
E . ‘undercarriage of the aircratt, {(Sourse - TAA)
! 1.12.78 Ceszna ienonon Crew: G o] 7 Hinoy
F \ Citetion Fow Fampohire Paus! [§] ") ?
i

During landing, the nireralt hit a oro
lights. The bird made = lurge hole
celle. {Source - FAA)

vy owl thnt wos
the landing e

hunting by the light of the approach
e of the deft wing, rupturing the fuel




BIRD STRIKE COMMITTEE EUROPE
Minor
Srussels, May 1981
Ref: BSCE/15 WP §
Minor {not presented at Meeting,
Lot included in Repert for
' benefit of Members)
Minor
i BIRD STHI®ES DURING 1979 TO EiITRCPEAMN REGISTERLD
nor . .
CIVIL AIRCRAMY
{Aircraft over 5700 xg Mavimum Woight)
Minor J Thorps - UK
R van Wessum ~ Netherlands
Minor
PSS TEY RS
Mingr -~ ¢ e o
Bird #trines repo-.ed throughout the World in 1979 by operators from
feurtaer Uiruvean countries have been snalysed. The analysls includes
pates “ur couriries, aircraft types and aercdromes based on aircraft
movemerts, 14 also covers bird species, part of aircraft struck,
Minor effacy »7 sivine, cost and airlines affected.

TRe s st prn 1979 was slightly lower than in the previous year.
Guils { c cpre ) were involved in nearly half the Incidents. The

J nainr ef . . mage to 70 engines. During the year bird strikes
wore csbivat *

i sor cost Furopean airlines at least 1.1 million US
dolliars Lo © 0 »oer: . T epalrs.
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DIRIIZSION

(c)

(d)

(b)

(c)

AHNUAL RATE/COUNTRY (see Table 1)

itternetics has been obtaired iruw ..o toial ol "4 irnpe
svunivies. A few of thess were noti atle Lo proviae 1us.
lvieriiatien, and their data, therctcoe. sppears i =ome

taLles and net in others,

The overall strike rate for the 1428 incidents contained iu
this analysis is 4.2 per 10,000 movements (two movements pe:
Ii.ght). 7his 15 slightly less than the rate of 5.5 recorde.
during 1978.

The strike rate reported by each country is dependent upon two
major factors -

- reporting standard

- the bird strike problem at airports within that country. 74
that country's airlines route structure.

The country with the highest reported strike rate is Switzer-ano
with 11.7 per 10,000 movements, followed by Germany and Eire, bo.
with 7.8.

ATIRCRAFT TYPES (see Table 2)
Jet Aeroplanes

(i) For several years there appears to have been nc consistent
correlation between aircraft of similar design, eg DC8
and B707, BAC 1«11 and DC9. It may be that aircraft which
appear similar to humans are not similar to birds, and
there are other factors such as noise patterns, which can
affect the strike rate.

(1i) Again in the 1979 data there is a distinct correlation betwesn
strike rate and aircraft frontal area, the rate for the four
wide~bodied aircraft being 6.9, well above the mean for ali
jets of 4.4, although there are considerable variations between
some aircraft of similar size. The most glaring discrepancy.
for which no explanation has been found, is between the rate:
for the DC10 and L1011 Tristar, the reported DCI0 rate being
much greater than that for the L1011 Tristar.

Turboprop Aeroplanes

The average strike rate for all turboprops is significantly less
than that for jets.

Piston Aeroplanes

Very few strikes were recorded to piston engined aeroplanes.



(d)

1.3
(a)

(b)

{c)

(e)

helicopters

The number of strikes reported to helicopters is very low, only
fifteen. Because helicopters fly mainly at low altitude where
birds are most freguently found, they are continuously exposed
to the risk of & strike, Therefore flyirg hours have been used
to determine a strike rate. For reasons which are not at present
known, the rate is low at 7.3% per 10,000 hours.

AERODROMES (see Table 3)

The aerodrome data is of particular importance as it may indicate
where bird control measures need to be taken. Some countries were
able to provide aerpdrome movement data for their nationally
registered aircraft, sc that a naticnal rate could be quoted.

The total number of sirikes at each aerodrome, reported by all
Buropean scurces has also been included.

Strikes reported on asrodromes are influenced by one or more
of the following:

(1) reporting standards

(i1} the prevailing bird situation which may vary
according te place and time

{iii) the number of aircraft movements
{iv) the effectiveness of birs rcontrol measures

{v) local factors, perhaps beyond control of the
aergdrome, eg a rubbish dump or bird roost site
in the vicinity.

Because of factors outlined in (b), direct comparison of the
reported strike rates for different aerodromes is likely to be
misleading.

Significant numbers of strikes have been reported at some
acrodromes cutside Durope. Nineteen strikes were reported at
Bangkok, and the numbers at Delhi and Istanbul appear to be
rather high, since the number of movements by Eurcopean aircraft
at most of these aerodromes 15 comparatively low.

There were 157 incidento where the aircraft was considered to be
en-~route.
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2

CONCLJSIONS

2.1

2.4

The overall rute feb ths 1220 it

theys reported during this
period by Wuragean opscalors 4

3 rikes per 10,000 movements.
This rate ia sotewnal leso whan thzi for the vrevious year.

There coes rai anps
correlation Letveen
terms of speed, ongioc
variations between
strixe vate and

. frow no zwaiiable data, to be any close
the : wnd the aeroplane type, in
2. lHowever, despite considerable
Lo disatinet correlation between
Meve iv ne evidence that the
strike riate o3 imaes 15 above that which
would bhe expnotao area. It may be that aircraft
types which appoar 77 ug o o hukans 2re not similar to
biras, and thers » . such =g noise patterns, which
may affect —ipu=d long terr collection
of stabiss mIOITAtLon.
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BLRE2 STRIKE ANALYSIS

5.
EUROPTAN OPERATORS 1977

o CIVIL AIRCRAFT GVER 9700 kg (12 500 1b) MAXTMIN WLIOHT

1

ke

veen

craft

hich

on

rd

re

,

were _ ) )
Notes: 0.1 The fellowing are excluded from this Analysis:

{a) aircraft of maximum woetght 5700 kg (12 500 1bY and
under, except Lor those {ew executive jets, which have
been included, eg Lear and Citation.

in
{(b) all military type and operated aircrafet.
ne | 0.2 ALl Tables arce for strikes reported world-wide.
_ 0.3 The Total columns of many of the Tabies are different,
d _ as somo countries have not hecn able to provide {ull
3 ' information for cvery table,

0.4 There are two movements per {light,

0.5 Where tae number of incidents., or nurher of movements

arc srmall, and particularly whero they are beth small,
A
L

the evived rate gshonld e freated with caution.




Table 1 Hattonal Reporring - 1979
(AL airlines in cach country, roportingWorld Wide)

Reporting ! Num?cr of Humber of Rate per 3
Nation ! Incident Movements 10,000 Hoveneg J
{ World Wide World Wide
4 i
| Austria l 12 45,600 2.6
?Belgium 27 126,874 2.1
§nunmark _ 3 177,475 Lo
EEire 56 71,346 7.8
' Finland 15 127,208 1.2
France 121 (&) 444312 2.7
Germany 346 (2) ’ 441,902 7.8
Ttaly 9 174,464 0.5
Setherlands 101 192,716 5.2
Norway 3t (2) ba8,118 7.1
Portugal 17 56,394 3.0
; Sweden 52 116,311 4.5
| Switzerland 225 ' 192,896 11.7
United Xingdom EReE 1,069,562 - 5.6
| | Total PaE (2) 3,389, 205 L2
' f
i Hotes: 1.1 Helicopters are excluded from this Table.
| 1.2 Data from Switzerland is for Swissair only.

1.3 The figures in brackets are strikes for which no
movenent data is avallable.

1.4 Table & gives a breakdown by airline.




Table 2 Aircraft Type - 1979

i

1 Type Aircraft ?umber.of Number of Number of Rate per %
Countries . 10,000
. Incidents Movements ’ !
Reporting Movements |
. !
er :
ement s g et
. 4engined | McDonell Douglas DC 8 8 56 79,800 7.0 ?
i Boeing 747 10 75 134,833 5.6 :
HS Comet 4 1 A 7,544 5.3 }
BAC VC 10 1 3 20,654 3.9 5
Boeing 707/720 8 76 208,128 1.6 i
Concorde 2 1 7,911 1.3 i
i
Total 220 458,889 4.8 i
lengined | McDonnel Douglas DC 10 11 124 116,881 0.6 :
Roeing 727 6 164 37A,218 9.2 |
Lockheed 1011 Tristar 2 11 23,887 4.6 !
HS Trident 1 62 153,336 4.0 ‘
|
Total 361 610,322 5.9 |
2 engined | A 300 Airbus 3 47 98, 344 4.8
Boeing 737 6 194 411,592 4.7 |
McDonnel Douglas DC 9 9 286 712,154 4.0 |
Fokker F28 Fellowship A 29 78,58% 3.7 |
DA 01 Mcrcure 1 13 40,430 3.2 |
| Caravelle 4 54 186,476 2.9 |
| Hs 125 3 8 30,796 2.6
| BAC 1-11 3 55 250.311 2.2
| Cessna 500 Citatiom 1 O 1,084 C
: T DA 20 Jet Falcon 1 0 1,224 0
] SN 601 Corvette 2 0 1,730 0
Mystere 20 3 (1) 2,82C 0
Learjet 3 0 5,529 0
VFW 614 1 0 8,288 0
686(1) 1,829,362 3.7
Turboprop
4 engined | BAC viscount 1 51 123,874 4.1
BAC Britannia 1 i 2,672 3.7
BAC Merchantman 1 3 8,890 3.4
Canadair CL 44 1 -1 5,12 2.0
DHC Dash 7 2 0 3,008 0
HS Argosy 1 0 3,030 0
Short Belfast 1 (L) —
56(1; 146,602 3.8

1-3



_ Fumber of . Rate
Ivpe Aircrait . Number of Number of \r‘m i
iy : Countress o 160
: o ) incidents Movemant s “ ¥
i Roeporting MOVOTIE
2 enginaed iEﬁB 11 Zandoivante 1 u 18,4258 6.9
" Beech 200 Super Hing Alr 1 1 2,572 SN %
Pyokier V27 Friendshiln 5 37 128,124 EPEN J—
P 748 1 13 49,120 N 3
FEF Perald i it §1.074 1.4 EY -
CDEC 6 fwin Otter 2 1(2) 23,964 0.5 ffJdet
o i G 320 0 Turb
% 2 G(2) 438 0 Pist
’»I i 0 1,478 0 Unkr
' 1 ] 13,1860 0
1 (1) L
- Tot:
i —
| Total 72(5) 320,704 2.0
i P — 3
Piston PO Ll fiervon 1 1 500 0.2 ]
iConvair 450 1 4 14,688 2.7
i DC 3 Dakota 1 2 7,570 2.6 Not
! P vieDonne & Douglas DC 6 2 Y s Y :
VATL 98 Carvalr 1 0 254 0
| L 22 1 (1) ]
E
I .
| Total 7(1) 23,326 3.0
| Unknown 1 (24) - - &
Total 1402 (30) 1602(323 3,389,705 U
! .

Type : Arorafs Hurber of

. . Nurhoer of
! Countries

Incidents

Number of
Hours

Rate pon
10,000

: Reportiog Hours %
il - estland 1 i 3,&80 2.6
copters Eﬁikurzky : 3 11 76,438 1 i
; iﬁ?rOSjctiﬂlc 24 330 Puma 1 o 9,466 o {
i S 1 0 2,51 a :
: 1 (1) o e
L 1 (1) - —
5 ) (1) —
| :
Coral B s
| 1.3

—
r.2

—
L
——

Total Helicupters
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Tble 24  Summary oi acroplane Types
“umber of Number of
Incidents Movements
Jet 1,267(1) 2,898,573
& |Turboprop 128(6) 467,306
| Biston S TAR Ny Ak
Tnknown it
Total AT G,3EY 20
Yotes: 3.1 Becausc of the low altitude of operaticu, and drffioulty
collecrion of movement data, helicopter operations arv Cue
in hours.
2.2 The figures in brackets are for aircraft for which move

Rate per
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Table 3 {Continued)
. Incidents
Aerodrome/Country Number of Number of Rate per to other Total
Incidents Movements 10,000 European Incidents
Movements .
Alrcraft
Germany
Berlin 1 1
Bremen : 4 4
Cologne i 3 2 5
Dusseldorf ' 19 7 26
Frankfurt 12 7 19
Hambur g 8 1 9
Hannover 5 3
Hunich 8 1 9
Rurenberg 4 &
Saarbriicken 1 1
Stuttgart 3 3
Hungary
: Budapest 3 3
E Italy
’ Catania 1 1
' &1 Genoa 2 2
i Milan 1 6 7
i @ Naples 3 3
& Olbia 1 1
P Rome 4 6 10
'R Venice 1 1
‘& Ireland
l Cork 11 2 13
".. L Dublin 30 1 31
j . & Haonon 11 1 22
] # Netherlands
. Ansterdam 3 65,088 3.5 9 32
i3 Eindhoven 1
4l Croningen 1
‘@ Rotterdan 1 6,834 1.5 1 2
Hoxwa
"Bergen 1 i
| Bods 2 24,9190 .8 3 3
: Flesland 2 37,319 0.5 1 3
; Orland : 2,012 5.0 1
M 0slo-Fornebu 59,995 0.3 3 5
3 Oslo-Gardermoen 2 Z
B sl 41,724 1.0 4
Stavanger 1 1
I3 Svolvaer-Helle : 4,830 2.1 i
4 Tromsd 2 16,342 1.2 2
W Vaernes ; 16,187 0.6 1 2

1-7
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pattern, control measures and features beyond contrel, any comparis v

Table 3 (Continued)
! Rate tncidents
Aeordrome/Country Number of Number of ?t“ per to other T
; 10,000
Incidents Movemarts Nt g Europoan
Alreralt
Tnited Kingdom
fherdeen 9 65,596 Pch
Belfast 18 24,489 7.3 i
liruingham 13 23,386 5.3 i
Blackpool 1
Bournemouth 2 11,203 HI
bristol 1
Brough 1
W wdifWales 4 8,91f 4.3
W fast-Midlands f 3 16,222 1,6
Kinburg | 9 25,720 B
W [weter 2 6,916 2.9
§ tlasglov 11 44,7231 205 1
kevarden 1
hmberside 3 7,019 4.3
Iverness 11 11,008 106.0
Yirkwall [ !
leeds/Bradford | 9 12,505 7.2
Liverpool 6 15,772 3.8 3
london Gatwiek 8 94,765 .8
london Heathrow 21 148,615 L4 13
B luton | 10 24,027 4.2
Iydd ; 1
Hanchester ; 5 39,528 1.3 6
few Castle { 8 17,288 4.6
Norwich j 10 17,730 b
Prestwick i 3 14,276 i8
domalds Way 7 16,614 Z. 2
$tansted 2 13,582 1.5 1
 Sumbursh 4 25,882 1.5
Sosthend 2 14,475 R
Tees-side j 1
Tarton " 1
Fick 10 5,005 16,8
feovil 1
bl Riggs 5
lugoslavia
klprade
lagreb
I route
HOWN !
fotes: 3.1 Because of variability in reporting, bird population, aircraft mavis:.

tween the rates calculated for different aerodromes is lixely to b

leading.

i~9



List of Acrodromes whoere more than one stroike has been reported b
turcpoan Operators
Other Acrodromes
Bangikok 19 Johannesbuarg
Istanbul 16 Karachi
New Deihid 13 Kuala Lumpur
Bonbeoy 8 Montroal
Dekar 8 Calra
Jorscy 7 Cruayagqual
New York JEFK o “ilimanjaro
Tunls 6 Maitao
Dar os Salaoam 5 want la
Geurnsay 3 Mosoow
LA 5 Poamang

5 Singapore

3 Tol~Auiv

3 Toiyaxn

3

=1




Table & Bird Specing ~ 1975
Wei-  Num-
Scientific Hame Inglish Name Welght/ %ht_' ber .
_ Weisht Category batm ol B
i egx-  Inc— on v
Ty 3ol
nes
Anseriformes
dnas Platyravuchos tallard 4ol ¢ b 2 &
dnas sp. Duck 0.2-1.5 kg B ! '
Anser sp. Cuose up to 1.5 kg < § )
Cygnus Swan 17 hw 0 ?
fpodiformes
Apus Apus Swiit 0o A o
Charadriiformes
Charadrius Hiaticula  Ringed Plover 35 g A i
Haemotopus Oatralegus  Oyster Catcher 550 ¢ E -
Larus Avgentatus Herring Gull .1 kg i 1
Larus Canus Cormon Gull A0 T
B B Larus Fuscus Lesser Black-Backed gull 808 ¢ 2 a ’
Larus Marinus Greoat Dlack -Backed gull 1.8 Wy 5 3
Larus Melanocerphalus Moditerranean Gull 300 g 3} L V0
Larus Riditundus Black Headed Gull 300 ¢ B 54 '
Larus sp. tuil 3.3-1.8 kg B 2723 an
Yumenius Arquata tnriew 800 ¢ B 2 L
Pluvialis Apricarius Goldea Plover 200 ¢ B 3 LI
Sterna Hirundo Common Tern 200 ¢ z
l Vanellus Vanellus Lapwing 250 g B 75
.
Ciconiiformes
Ardea Cineres Crey Heron up to 1.8 kg B 2 T
Columts Livia Rock Dove 256 o P B ;
Golumba Oenua Stock Dove 50 g B
Columba Palombus Wood Pigeon 250 B ;
Columba =p. Piyson £ 5
Columbidae Dove & B : K
i Faleonifo
Aceipiter Gentitis Cochawk 1.0 xy 3 z -
Aceipite ¥ Sparrow Hawk AN V-t 3 ! h
Aquila sy, Eagle 4 kg o .f .
Buteo Bureo Common Buzzard Enl g B L
Buteo Juzeard up e HR0op T 2
Falco ¥alson up to AL 2 b B
Falco tin~uemonlius Kestrel SUT i3
Milvis *lorans Black Kite 1.0 by B B
Milvus Mo Nite ooobyg B
vk - & ;
Voltura up tu 5 kg i :

1-11




(Comtinund}

; -]
1= - N
ot 3
Se: Englisch Name Weinnt/ ilat- o R
Wotnt Sotegory ooe Lo
7 Ll
L
. . ; )
Red-Legged Partridges 420 ¢ 3 i !
Snipe 250 ¢ B ! i

Arversis

Carrabina

Acaontie
Corvus
Corvus
COTviLs

Albus
Coraone Toranea
Frigilenns
Carwvus s5p.
Hetichon Urbion
Calandra
Cltrinella

Yl rwdiodae

Lmberiaa

Emberiz:

Partridpe
Mhogsant

Toonrnen

Skylark
Linnet

Crow
Carrion Crow

r .i_ il

Lol
Crow
licuse Martin
Corn Bunting
Yelow Hammer

Murtin

300-400

1 1

Loe ol

250

e

g 3
- v
I 1

O -

. ’
A v
- V

. .

. .

L B

- "

i

. "

| i
r
-+ In
- "

2

Hirundo Rostica Swallow A 5
Moticilla Alba Piod Wagtall A | :
- - . 1k
Pagacr Domesi Lot Sparrow A o0 -
Prea Pica qappre 3 1 iy
Sturnus Yulgeris Starling A vy 1
. _ > N
Tuerdus Meorula LBlack Bixd A 1 vE
Short Bared Owl 380 g B 1 i
Long Darcd Owl 300 g R 1 k3
Little 0wl 100 ¢ A i ]
Barn (hel 200 g L ! i 3
RN 176-380 ¢ 3 2 1
Total Ynown F
D4 1
- - 1
Tota. 1407




Table 4 Bird Species =1979 (Centinued)

Notes: 4.1 Bird weights and Scientific Names are based on information
B . supplied by Aviation Unit, Worplesdon Laboratory, Agricultural
;;f _{ Science Service, MAFF, Worplesdon, England and the average
ono i .. weight has been assumed.
;| 4.2

The bird Categories based on current Civil Airworthiness
requirements are:

0 A Below 110 g (% 1b)
o B 110 g to 1.81 kg (% 1b ot 4lb)
o' C over 1.81 kg to 3.63 kg (4 1b to 8 1b)
0' D over 3.63 kg (8 1lb)
4.3 Those birds not positively identified are tabled as Unknown.
51 except where thereis evidence that they are Large (C or D).
4.4

Percentages are based on incidents wherebirds are identified.

RN R R

—
CHG“;DHC)DDL.J

oo oo o
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Table 5 Part o Alrcraflt Struck ; Iat
.-
! i Jumber ol Strikes by Bird Weight Category i "
[ Part Struchk 1 - { Hosed on
| i | A
f !Unknown A B C&D Tetal
| |
'! |
i Fuselage . 77 44 122 e 243 | 16.8
| | Yose {(excluding rademe 152 80 130 i 363 t 23
i : and windscreen) :
: | Radome 49 33 51 1 134 é 9.3
| Windscreen 13 53 60 B 186 | 1.9
| 1 Ergine Struck . 98 iz 118 1 229 ! 5.8
: 2 Eniges out ¢t'3 struck — — - - — 5 -
é © 2 Eniges out ofd struck 1 — 1 - 4 ! 5.3
i 1AL sogines struck 1 - 1 ~ 2 ! -1
) D Winz/Rator 63 12 105 2 182 i 12,8
i Tail 1 - 5 - 6 : .t
E % Propelior 1 - 13 - 14 ! b9
i | Landing Cear 16 12 49 - 77 | 5.3
' | Empennape 3 - 1 4 L3
i Part Uoksnown 26 23 100 1 150
l - By
| Total 561 269 758 6 1594 99,96
|
!
| Notes 5.1 The totals in Table 5 are higher than other tables, as several
Parts can be struck in one ineident.
5.2 The percentages are based on incidents where the part struck
is known. '
5.3

Where both landing gear, or both wings are struck, twe incidents
arce rocorded.

K
i~




b 1able 6 Effect of Strike —~ 1979

Number of Strikes by Bird Weight ategory

v Effect %
Unknown A B C&D Total Based on
1014

‘ fllws of life/aircraft - - - - _
8 bilight crew injured - - - - - -
1 g;;hﬂgedamag requiring

, g repaLr on:
3 g ! engined aircraft 18 1 17 39 3.8
9 § cthers 22 - 9 - 31 3.1
g fifﬁnucreen cracked - - 1 - 1 .1
| i gl or broken
3 1 Btision obscured 2 - - - 2 0.2
1 Jiadone changed 1 3 1 5 0.5
G & Jeiormed structure 7 1 2 - 10 .8
. & Scintorn/1ight 13 14 - 27 A
d ‘@R iless broken
3 ' tin dented 14 - 20 - 34 3.4
q S Propeller/Rotor/

W transnission damaged - - - - -

‘PR hircraft system lost 5 1 5 - 11 ]

B ke of aborted 5 - 4 - 9 J.9
——— 1 §Ril damage 267 161 412 5 845 83.3
96% W o 38 28 51 - 117

2 tital 392 192 538 9 1131 100%

B otes: 6.1 If, for example,

6.2 The percentages are based on known effects.

I-15

skin is torn in two places or both windscreens
are broken, two incidents are recorded.



Tabie 7/ Cosl 1979

i Alrcragfi
Movementes

Cosi
(S Dollars)

Where

Where

cost ia kuowr 590,000
cost is net known 24719, 000

"y

21 milllieom

TOTAL

LIKELY CQOsT 2,389,000

P

1.1 million

Notes:

7«17 5 countries reported bird slrike cost

Y.2 The cozt Is for engineering repalirs




Aircraft Operators Reporting Strikes 1979

Be 8

Operator

fiumber of
s Lrikes

Numbher of

Movenonts

B stria

Hontana Austria
fustrian Airlines

R klgiun

f Sabena

Sobelair

Trans European
Arvays

=§ Denmark

& Cinber Air

Conair

Yaersk Air

8AS

Sterling Airways

 Ireland
der Lingus

. Finland
Finnair

Barce
Mr France
Ar Inter
U.T.A.

Alitalia

| betherlands

KL
Martinair
NLM

& Horva

5.4.5.

Braatens Safe
Widerce's
Flyveselskap A.S

& Torupal
® T.Ar.
 Sveden
§.4.5.
linjeflyg A.B.

Fal
o

Relikopter Service A.5.

47
59
12

3

- o] LD

L
o
o
]

35 . 00C

I TN

AR
20830
G7, 450

36, 396
i, 3ah
127,208

313,680
146,428
29,414

174, 464

112,858
20,774

59,034
100, 466
90,408
134,256
47,500

56, 3%4

78,493
44,284

1

s
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e
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o
[

EN Rt ]

]




LE

{Continucd)

Number of Rumbier of SErivg
Operator oty . )
Strikes Movenents 10
Hovest
Switzerland
. Svissair 225 192,896
i
; niced Kingdam _
% Artr Anglia i 23 42,630
! Alr FEurope | 2 5,934
! Alr Crogse 7 -
f brisvow Helicoptoers 3 38,925 rrs.
' Lrifannla 23 56,374
Acrospacs 2 -
Alrwavs 164
; Morways Belicopters 7 Hrs.
| British Caledonian 20
? Britisi: Carso 3
5 Sritish Island Adrways i 12
i dritish Midiand Alrwavs | 21 .
i Arymon E 1
| C. AL A i 3 -
i Den Air 25 108,654
;. Intra 1 5,958
! Invicta i 1,204
Laker 6 21,312
1 “LAVML Aviation i 3 =
I Me Alpine 1 -
: tonarch a . 19,970
i Private Operators 8 -
] Sclmitar 1 1,638
} Vernalr 1 -
E . .
! Others & Unknown 33 -
t
i, — | e e -
Hoafes: w1 Leased Alrvervaft are incluaded agatnst the operators.




Appendix 2

Brief Details of Serious 1979 Bird Strike Incidents
(World Wide, Aircraft over 5,700 Xg & Executive Jets)

TErikes J": 3
1O, i .

fovemont s " -.1‘- Mreraft Feen Tmerator Imcation nLo Druhaite o Al -

58 47 SEMET Alr Marsailles 172 Wil Substantial
; : Madagasoax Frante

nuitusd ints cnglones

During l~ading, at 52 [oet, alrc

Fo 4, 2 and 3. Engine ho 1 owa A oaines & oand ¥
B repaired locally,. {(Inzxines F & W .

2.4 (Source: Frenzh Reporting Syntea)

3.4 y - S ‘
Ly HBE-I5T - N Tariet - YT, Nlisd

Suitzer land
0 )
4,19 = Mandoned take-off at about ¥4 due <o rurning into n flack of Zirds.  Dinwey was wet
_ axd eircraft over-ian by 20 zetrss.  There was slight dazage.

{Source: Lloyds Lash!

‘1.5.?9 -A300B - Indian Hew Delhi - HiL -

2
y) Airlines India
8. During flight from Bowbay to Hew Lelhi struack bird eaus.ing sctensive demwge to lefi-hsnd

AT E3 o~ 4 L/

3 wing. Plane landed safely at New Delhi.
i (Source: Lloyds List?

L I
Lo

Pl 00 - - Imtroit NIL Substantis.

N
l.?': ' During take-off 5151‘:3'.’ figew of grorlinzs iTIug VuLgar eauning Jozrre to b Bloieg
- in engine 1 and 15 biades in engine i
8.3 (Source: Fah)
AR
- -'2.10-?9 B747 HEZZNS Hortiowest restwick 30 L1t IR RTARTEA
- = (rient U :
3.0 At rotaticn struck Ilock of lapwings (Vanellus vanellus}., GCoe cogine shab down, sirerafs
- returned. One engine changed due to fan and suspected core dan=sge. Tws other engines
- E required fan blade and cowling changes. A:rcrafl showed at leasc 9 ilapacts of which
3 6 on wings and gear, {Fugines P % W JT3D-7%)
- (Source: UK Repsrting cystem) '




