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SUMMARY

The strikes reported throughout the World fn 1985 by operators from twelve
European countries have been analysed. The analysis includes rates for
countries, atrcraft types and aerodromes based on afrcraft movements. It also
covers bird species, part of aircraft struck, effect of strike, airlines
affected and cost.

The strike rate in 1985 was at 4.6 per 10,000 movements, s1ightly lower than
the 5.0 of 1984, probably due to one of the best reporting countries not being
in a position to provide full information. Gulls {Larus spp.) were involved in
37t of the incidents. There were 16 cases where more than one engine suffered
ingestion. The major effect was damage to B8 engines, and the cost was at
jeast 35 million US dollars.
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1.} In order that a common basis for the analysis of bird strike data coula
be agreed, a Working Group of the Bird Strike Committee Europe was
formed in 1972, led by the representative from the United Kingdom Civil
Aviation Airworthiness Division at Redhi11. Reports covering the
indivicdual years 1972 tc 1984 inclusfve have been presented to BSCE
meetings. This paper contains the 1985 analysis.

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

2 SCOPE
For the following reasons, the analysis 1ncludes all ¢ivil aircraft of over
5700 kg (12 500 Tb) maximum weight, and executive jets which weigh just less
than 5700 kg, eg Lear and Citation.

{2} the airworthiness requirements relating to bird strikes are different
for the smaller class of aeroplanes,

{b} rmuch more is known about the reporting standards of eperators cf
transport types, and their movement data is more readily available than
that for air taxi or private owner aircraft.

fc} aircraft of less than 5700 kg are in general, much siower with a
different mode of operation, requiring less airspace, and a noticeably
different strike rate would be expected.

3 DISCUSSION

3.1 Annual Rate/Country {See Table 1}

{a} Information has been obtained from a total of twelve Furapean
countries. A few of these were not able to provide full
Information, and their data therefore, appears in some tables and
not in ethers.

{b} The averall strike rate for the 1387 incidents contained in this
analysis is 4.6 per 10,000 movements {two movements per flight)
This is Tess than the rate of 5.0 recorded during 1984 {5.6 in
1883}, One of the most efficient reporting countries, Germany, is
only partially included; this may have resulted in the apparent
lowering of the rate.

{c) The strike rate repuarted by each country is dependent upon two
major factors -

~ reporting standard

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

{dl The country with the highest reported strike rate and possible the
most efficient reperting is Switzerland with 8.8 per 10,000
movements, followeg¢ by Austria with 7.5,

fedY The highest rates of damage has been reported by Czechoslovakia
and France, while German registered aircraft are also thought to
experience @ high rate of damage.




3.2 Aircraft Types {see Table 2)

{a)

(b}

(c}

Jet Aeroplanes

{1} For several years there appears to have been no consistent
correlation between afrcraft of similar design, e.q. DCIO
and L1011. It may be that aircraft which appear similar to
humans are not simflar to birds, and there are other
factors such as notse patterns, which can affect the strike
rate. There is some difference in the strike rate of 4, 3
and 2 engined jets.

(i)  The small sample of IL62, the DC10, B767, A300, A310 and
Mercure bave above average strike rates.

(111) The aircraft with the greatest damage rate are DC10, A300,
A310, TUL34, DC8 and B747.

{ivi  21% of strikes to four engined jet powered aircraft cause
damage while the average for ail jets is 11%.

Turboprop Aeroplanes

The average strike rate for all turboprops is 3.5 compared with
5.2 for jets.

Helicopters

The number of strikes reported to helicopters is very low, only
17. Because helicopters fly mainly at low altitude where hbirds
are most frequently found, they are continuousTy exposed to the
risk of a strike. Therefore flying hours have been used to
determine a strike rate. For reasons which are not at present
known, but may be associated with their comparatively low speed
and forward noise levels, the rate is Jow at 1.1 per 10,000 hours,
the same as in 1984. There were two cases of damage.

3.3 Aerodromes (See Taple 3)

(a)

{b)

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 aerodrome movement data for their nationally
registered aircraft, so that a naticnal rate has been quoted.

The total number of strikes at each aerodrome, reported by all
European sources has also been included.

Strikes reported on aerodromes are influenced by one or more of
the following.

{1) reporting standards

(11} the prevailing bird situation which may vary according to
place and time

(i1i) the number of aircraft movements

(iv}  the effectiveness of bird control measures

{v) local factors, perhaps beyond control of the aerodrome,
€.g. 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 could be

misteading.
nt (d) European aerodromes with five or more damaging strikes at* the
0 aerodrome are Paris CDG, Frankfurt and Hamburg, This may in some

cases be a reflection of the aerodrome movements, local bird

' to popuiations and reporting efficiency.
Tk
13e {e) Some aerodromes have a high number of strikes near* the airport in

particular Prague, Paris CDG, Frankfurt and London Heathrow. This
may be a refiection of the high number of movements by European
registered airliners.

(f) Only Paris CDG reported many cases of damage near* the airport.

’ {g] Significant numbers of strikes have been reported at aerodromes
outside Europe, Ten strikes were reported at Arusha {Tanzanial.

? Four of the incidents at MNairobi and three at Monrovia resulted in

damage.

3.4 Bird Species (See Table 5)

Some knowledge of the bird species involved was available in 61% of
incidents. The {dentification standard ranged from examinatior of bird
remains by a trained ornithologist to the fleeting glance of a pilot.
Overall 37% of strikes involved gulls {Larus spp.} of which the
Black~headed gull (Larus ridibundus) was the most frequently identified.
This 1s similar to 1984. Next on the 1ist was the Lapwing {¥anellus
vanellus) with 13% and the combination of swift/swallow/martin at 16%.
Birds of prey accounted for 12% compared with only 7% in 1984. Eight
incidents were believed to invelve a bird heavier than 1.81 kg (41b).

The birds struck during the last ten years are summarised overleaf.
There does not appear to be & clear trend.

YEAR
Birds 76 77 78 79 80 81 £2 83 84 85
; Sulls (Larus spp.) 46 41 41 41 41 45 33 35 31 37

Lapw{ng (¥anellus
vaneilus) 14 10 11 16 12 9 14 13 17 13

Birds of Prey
(Falconiformes) 8 9 B 8 16 12 9 8 7 12

Pigeons (Columba spp.}l 7 9 7 7 7 71 7 8 & &
Swift/swallow/martin 11 12 13.%5 18 15 i1 13 18 i1 16

* On - up to 500 ft 1n the climb and 200 ft and below on approach
Near - 501 to 1500 ft on ¢1imb and between 1000 ft and 201 ft an
approach.




3.5 Part of Afrcraft Struck (See Table &) : 4 CONCLUSION
Fusaiage Empeonsge 4.1 The ¢
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From the figure the parts most frequently reported as being struck can repor
be scen. ' Europ
Damags
It should be noted that there were 16 incidents where more tham one
engine was struck, of which 5 affected all engines. 4.6 Gulls
invely
3.6 Effects of Strikes {See Table 7) than ]
{a) During 1985 a total of 88 engines were damaged such as to reguire 4.7 The nc
repair or replacement {39 less than fn 1984). Of these 64 were an being
twin engined aircraft. It appears that 30% of reported engine There
strikes involved engine damage.
4.5 The ma
{b} Only seven windscreens were thanged, a small number compared with ajrore
the 273 windscreen strikes. horne of these was known to involve
penetration. 4.9 The es
dollar

{c) There were 26 bases of radome damage, oul of 236 radome strikes.
In most cases the radome was only delaminated, but in a few cases
it was shattered. The radome strength is Yimited by the need for
dielectric properties enabling satisfactory operation ¢f the
weather radar.

3.7 Cost
Only three countries (Denmark, France, Netherlands) were able to
provide cost information, from which Tt was estimated that the minimum
cost to Eurcpean airlines was 35 miflion US dallars.

3.8 Atfrcraft Operator Reporting {See Tadle g)

This table provides a guide to the reporting efficiency and problems of
individual atrlines. It is probable that it is considerably affected
by the airport(s) at which the airline has its main base.




4 CONCLUSIONS

4.1

4.6

4.8

4.5

The overall rate for the 1387 strikes reported during this peried by
European operators 1s 4.6 strikes per 10,000 movements. Probably due
to a change in the reporting countries, this rate is slightly Jower
than in previous years.

Trere does not appear, from the available data, to be any close
correlation botwoen the strike rate and the aeroplane type in terms of
speed, engine type etc.

Some aircraft for reasons which are unknown, have a much higher strike
rate, whilst others have a higher rate of damage.

The percentage of strikes which cause damage to 4 engined iet powered
aircraft is double that on 3 or 2 engined aircraft.

There are some airports outside Lurope where the.number of bird strikes
reported by European operators s high even though movements by
Europedn registered afrcraft at these zirports are believed to be low.
Damage occurred at several of these girports.

Gulls [Larus spp.) were struck more frequently than other birds, heing
irvolived in 37% of incidents where the bird species were known. less
than 1% of birds struck were believed to be greater than 1.8 kg {4 1hY.

The nose section Tncluding the windscreen and radome were reported as
being struck in 48% of ircidents, with engines heing struck in i7%.
There were 16 inciderts where more than on¢ engine was struck.

The majer consequences were damage te B8 engincs, There were no
aircraft written off, or cccupants injured.

The estimated cost of Eurcpean airlines f5 a winimum cf 35 millien S
dollars.




| APPENDIX 1 Table 1  Natfons

{A hig
BIiRD STRIKE ANALYSIS
Reporting
EURGPEAN OPERATORS 1985 Natfon
CIVIL AIRCRAFT OVER 5700 K& {12.500 1b) MAXIMUM WEIGHT
Austris*
Belgium
Czechoslovakia
Denmark
Finland
france
Germany
Notes:
Italy*
0.1 The following are excluded from this Analysis:
Hetherlands*
{a) aircraft of maximum weight 5700 kg {12.5060 1b) and
under, except for those few executive jets, which Sweden
have been included, eg bLear and Citation.
Switzerland*
(b) all military type and operated aircraft. United Kingdon
0.2 AY Tables are for strikes reported world-wide. Total
0.3 The Total columns of many of the Tables are different, Notes
as some countries have not been able to provide full
information for every table. 1.1
0.4 There are two movements per flight. 1.2
1.3

0.5 Where the number of incidents, or number of wmovements
are small, and particularly where they are both small,
the derived rate should be treated with caution.




Table T Naticnal Reporting - 1985

{A high rate may be due to efficient reporting)

—
Rates per 10,000
Reporting Number of Damaging Number of Movements
Hation Incidents Incidents Kovements T
Werld Wide Horid Wide Damage AN
Austria* 41 1 54,512 - 7.5
Belgium a1 & 112,750 0.5 2.7
Czechoslovakia* 33 8 50,494 1.6 6.5
Denmark 59 b 252,204 o.z 2.0
Finland 64 2 113,232 0.2 5.7
France 254 52 555,095 0.9 4.6
Germany (354} {55) H/A N/A K/A
Italy* 46 3 99,000 0.3 i.¢
Netherlands* 74 7 168,863 0.4 4.4
Sweden 92 6 262,005 0.2 3.5
Switzerland* 161 7 182,326 0.9 8.8
United Kingdom 530 34 1,118,754 0.3 4.7
Total 1387 (354) 132 (55) 3,008,235 0.4 4.6

Notes:

1,1 * Movement data for fustria, Crechoslovakia, Italy, Netherlands and
Switzerland is from ICAD sources.

1.2 Helicopters are excluded from thic Table.

1.3 The figures in brackets are strikes for which no movement data
ts available.




’ Teple 2 Alrcraft Type-1885
Niumher of Number of Strikes MNumber ¢f Strike Rate per PISTON
Alreraft Countries Hovements 10,000 Mavements e
Reporting Damage All Damage 1 ATl Bristol 170 Freighter
e e—— Douglas DC3 Dakota
9ET
yushin 62 1 i 16 5,952 - 16.0 ALL PISTON
Bhe 146 1 - 9 14,356 - 6.3 t
Mchonnel DougTas DC-8 ] 3 1n 16,373 1.8 6.1 .
Boetng 7077130 ? - 2 6,520 . 6.1 UNKNORN
Boeing 747 & 21 g4 196,64% 1.2 4.8 i
Concorde 1 1 2 4,514 - 44 TOTAL
A1 4 Lngined Jets - 8 {211} 129 24B,927 1.1 5.2
-— HELTCOPTERS
Yak 40 i - 3 7,142 - 5.7
McDonnell Dougias BRLD 10 12 112 110,758 1.1 101 g”“’"”ﬁﬁ‘-
Lockheed 1011 Tristar 2 z kL 50,566 0.4 6.5 oefng 34 Cninook
HS Trident 1 - 16 28,558 - 5.6 Aszszl Puma
Boeing 727 4 16 99 233,035 0.7 4.2 Bell 212/214
Westland WG 30
AVl 3 Engined Jets - 30 (1i%y 263 ¢ 430,059 0.7 6.1
ALL HELICCPTERS
Tupeley 134 i 15 49,856 z.C 5.0
Boelng 767 1 . 10 %,302 _ 10.& Notes: £.1 Beca
OA01 Mercure 1 3 41 53,302 L.£ 8.2 of o
A300 Mrbus 5 is 115 140,727 11 8.2
AI10 Adirbus & L 62 £1,846 1 7.6 2.2 The
Boeing 757 Z 2 33 50,566 (.4 6.5
Boeing 737 5 40 k3L 596,633 C.? 5.3 2.3 her
McbBonnel Douglas DC-3 8 i6 an E35,656 0.3 5.0 wher
BAL 1-11 1 1 85 185,552 - 4.5
SE 210/212 Caravelle 2 ? 27 €5 586 .3 i.1
fokker F28 4 4 44 271,845 D.¢ ¢.0
tessna 500/550 Citation 3 - 1 3,168 - -
DAZD Faleon 4 - - 2,266 - -
H5125 i 1 B EC, 000 {ESTY - 1.5
Learjet 3 1 1 4,58 - -
SH O ED) Corvette 1 - - 2,500 - -
All 2 Engined Jets - 100 (913 1077 2,136,453 0.5 5.0
ML JETS - 168 {111} 1468 2,015 435 0.6 5.2
TURBOPROP
I1lyushin 18 1 - 3 z,932 - 10.2
BAC ¥iscount 1 - 2L 41,728 - 4.8
DHC Dash 7 2 - 3 a,272 - 6.1
Short Beifast 1 - i 862 - -
BAL Merchantman b - 1 5,264 - -
HS Argosy 1 - - 1,514 - -
A1 4 Engine Turboprops - - 28 62,572 - 3.4
Let 410 1 1 4 612 1.2 327
Fokker F27/277 [ 3 2% 127,682 1.8 6.1
Short SD 3307380 4 3 it i21,25¢ 0.2 5.9
HS 743 4 k} 28 TT, 458 0.4 3.6
HF Herald 1 - 13 15,108 - 3.3
Mord E56% ) 1 e 9,57 1.0 2.1
ghf Jetstream 21 1 - 4 0,672 - 1.%
SAAR SF-340 3 - 1 6,718 - 1.5
KTR &2 3 - - 6,9¢ - -
K11 2 Engine Turboprops - 10 134 386,028 0.3 3.5
AL TURBGPRCRS - 14 is2 458,600 0.1 3.5




per PLSTON

nents

AN Bristol 170 Frelghter - - - 640 - -
Douglas DC3 Dakote 1 1 - 1,v68 - -
AL PISTON - 1 - 1,906 - -

10.0

6.3 : e ——

€.1 LNKNOWN . . i} ) . )

6.1

i.g N ]

4.4 TCTAL - 169 1631 3,264,039 €.5 5.4

5.2

S HELICOPTERS

52 Stkorsky S 2 - 9 55,192 . 1.6

.E.S Boeing Z34 Chinoek I - - 5,6E6R - -1

5e A53320 Puma 1 - 4 47 g3z - 0.E |

oz Bel1 2127214 ? ? 3 47 238 - D.g !

- Westland WG 30 i - 2 3,276 - £.1
61 ALL HELICOPTERS - 2 18 154,053 - 1.1

Notes: 2.1 Berause of the Tow altitude of operatian, and ¢ifffculty n collecticn
of movement data, helicepter operaticns are quoted 1a kou-s

2.2 Tne figures 1n brackets are for afrcraft for which movemest data 15 unavailahle.

2.3 Where the numder of incidents, or the numer of movemints 15 small and Farticuiariy
where they are both small any derived rate should be treetes with castfon.
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TABLE 3 AERQDROMES - 1985 ‘

i (A Migh Tate may be dee to efffcient reporting}

Definition - up ta S00ft pn climbe i Xice - Cote d'A
= 200ft and below on approach I Nimas - Garons
: Paris - Charles
g Rete per Incidents ‘ 3:::: : 16:150“?5
: Country/Aerodrome Incidants Movements 10,000 1o Other Total
PaufPont
Mowements European ) Perpignan
Mreraft Damage Al , Pleurtuit
: Quimper
Rennes - 5t Jacd
AUSTRIA &t Bried]
Klagenfurt 1 - . - i St Etfenne
Salzhurg 1 - - 2 - 1 i 5t Yan
¥ienna 14 - . 2 1 15 : Strasbourg
Braz 1 - - - - 1 Teulouse - Blagn
BULGIUN GERRANT
Antwer 1 - - - - 1 Berlin
Bryssels 5 - - 5 3 10 Cologne - Bonn
Charierol 1 - - - - 1 Busseldorf
Fran;furt AM.
CTECHOSLOYAKIA Gellenkirchen
Hamburg
Bratislave 3 15,561 3.8 - 2 3
Kosice 1 4594 . - - 1 Hannoyer
Prague 13 39,106 3.3 - 2z 1 k:cxh;::“’
Poprad 1 12,151 - - - 1
4 Munich
DENMARK Munster
Hurrbery
Aalborg 1 - - F4 - 3 Strttgart
Billung 3 - - - 1 3
Copenhagen 8 61,874 .7 1% L) 27 IRELMND
Esblerg & - - - - B
Qdense 1 - - - - i Dutitin
Ronne ? - - - - b4
Roskilde 1 - - - - 1
Sonderborg 1 - - B 1 1 ITALY
Stauning 1 - - - - 1
e 1 N : : cod Bringras
Tristrup 1 - - 4 - ]
Cagliary
" Genoa
FINLAND HMilan - Linate
Helsink! - Vantaa 13 61,138 2.1 - 1 13 Hilzn - Malpens
Kajaant 6 1,316 45.6 - - & 01b1a
Kemi 3 3,018 9.7 - - k] Palermp
Kunple 1 5,582 - - - 1 Fiza
Mariehamn 4 4,178 9.6 - - 4 Rome - Flumicim
Outy ? 9,612 2.1 - - H Ronchi
Por{ 1 2,906 - - - ] Yenfce
Turku 1 10,672 - - - 1
Yarkaus 4 1,668 12.0 - - 4 NETHERLANDS
FRANCE Ansterdan
Aix - Le Miles 1 - - - -1 e
Aurillac 1 826 - - 1 1 Rotterdam
Bale Mulhouse ? 1,98 E.G - = 2
Bastia [} 7,323 A - " 4
Beauvels - Tille 1 4z - 2 - 3 NORWAT
Betler 1 198 - - - 1
Bfarritz ] 3,525 22.7 - 1 ] Altx
Brest 5 6,850 7.1 - - 5 Bergen
Lennes 1 299 - - - 1 0sle - Fornebu
Chambery ! 1,697 - - - 1! Sola
Cherbaurg 1 716 - - 1 1
Clermont Ferrand H 7,403 2.1 - - 2 POLAND
Coltair - Houssen 1 904 - - - 1
Eptnal - Mire Court 1 g27 - - 1 1 Warsaw
Hyenes - Le Octeville 3 z, M) 10.9 - - ‘3
Brenchle - 5t Beolrs 1 &4 496 - - - - PORTUGAL
La Rouchelle 1 1,120 2'2 - - 1
Li11e 2 8,857 - - - 4
Le Harve 5 959 52.1 . - Funchal
L{sben
Le Pyy Loudes 1 854 - - - 1 : Porto
Lorient - Lam BThou 5 1,967 25.4 - - 5 i
Lourdes 10 1,548 64.6 - : 1 I SPAIN
tyon - Satolas B 38,066 :% ; 1 lg i
Marseflleg 8 37,567 . - :
Merviile - Calonne 1 : - - - o Altcante
Montiucon - Dumerat 1 - - - - T Barceions
¥ontpelHer ‘ 10,035 4.0 1 . Malaga
Morlalx - Ploufean 2 500 z2.2 - ? H Mahon
Falme
Reus
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Kice - Cote d'Azur
Nimes - Garons
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Pau/Pont

Perplgnan
Fleartuit

Quimpar
Rennes -~ 5t Jacques
5t Brieul

5t Etienne
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GERMANY

Berlin
Cologne - RBomn
Dussel dorf
Francfurt A.M.
Gefilenkirchen
Hambury
Kannover
Lechfeld
Munchen
Munfch

Munster
Nurnberg
Stuttgart

IRELAND
Dublin
ITALY

Bologna

Brindist
Cagliary

Genoa

Milan « L{nate
Milan - Malpensa
0bfe

Falermo

Piza

Rome - Flumicine
Ronchi

Yenice

KETHERLANES

Amsterdam
Curacao

Eindhoven
Rotterdam

NORMWAY

Mtr
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R R

SWEDENW
Angel holm P 5,426 1.7 - - ? YaalE & INCIL
Gothenburg ~ Landvetter 4 3,038 1.1 1 - 4
tkalmstad 2 3,200 6.3 - - 2 Defir
EKslear 5 £ 454 1.7 1 1 7
Karfstesd Z 4,580 L | - - Z
Kristianctad 3 3,058 9.8 - - 1
Malmy - Sturup 3 16,230 1.8 - - 3 : [T T
$tockholm - Arlanda 19 162 B0 1.1 - 22
Sandsval z 11,714 1.7 - - 2 Countrysbher sdes
Ligey 3 11 ¢.£ - b4 3
¥ésteras hass'y H 212 S 4 - - 2
¥aajo H 5,540 3.6 - - K
Yisby & 10,555 45 7 - - ] "~
SWITZERLAMD i MSTRIA
Basle - Mulhouse+ k! 31,386 0.9 - - i
Geneva 7 74,203 09 2 - 5 Salzburg
Turfch a4 128,230 FaR | 2 - 33
WNITED ETNGDOM . BEL&IUM
Abardesn 11 68,7113 1.6 - 1 11 Brussals
Bangor - - 1 - 1
Be' fast Mdergrove 23 25,269 1.8 - 3 2%
Belfast Harpou- H B, ha? 5 B - - 5 BULGARIA
firmingham el 26,925 B 1 H F3) .
Blasepool : 13,619 1.7 - - 5 Burgas
Bristal - Lulsgate r 1,801 151 - - B
LardiFi - Wales ) 7,483 G4 - - 7
Coventry - - i - 1
East Midiands f 21,001 48 - - 10 CYPRUS
Edinpurgh - 23,458 13 - 1 17 -
toater ¥ ; ' . - B 2 Larrace
Giasgow P 39,253 2.0 - &
panher s ¢ . : ! CZECHDS! GYAKTA
Leeds - Bradfard 1 11,711 9.4 - i 12
Liverpos) 1t 17,077 6.4 - - 11 Bratislava
Londun Gatwick 5 §3,535 1.0 - | s Dstrava
London Heathrow 32 145,957 2.2 g 3 41 Pregu
Londan Stansted ? 15,821 4 - - 7
Lutan 18 22,041 8.2 - 4 14
Lydd 4 31,345 12.0 - - L] DEMMARK
Manchester kh] 49,870 6.1 1 1 i1
HNewctstle 14 17,598 6.0 - 1 i halborg
Warwich 4 16,337 2.4 - 4 ! Cepenhigen
L11 Rigs 9 : - - - 5
Konaldsway T of M 32 12 ,65% 25.3 - - iz
Southend k| 7,763 1.9 - - k| CTNT
Sumburgh 3 12,610 23 - : 3 FIKLAND
Jresside ! 8.2 7.6 - ] ! Helsirkd - Yant
Joesuu
USSR Turhu
Moscow - - - 1 1
FRANCE
LI5T OF MERDOROMES WHERE WORE THAN OME STRIKE, OR OKE STRIKE WITH DAMAGE MAS BEEW REPORTED
BY EURDPEAN GPERATORS, Damaging strikes {n brackets, Bastia - Poretl
Marseille
Other Atrodromes Farfs - Charles
Faris - Crly
heera (Ghanad 2 Jersey (UK} & {11 | St Yan
Alger (Algerta) 3 Johanneshaury { South Africal} 3 © Toalouse - Blag
Arusha (Tantania) 10 Juba {Sudand 111
Bamaka {Malii} 2 Kanp {Higerial 3
Bangul - W'Pokp Lagas (Nigeria} 5
(Rep. af tengrﬂ Africal 2 (2) Libreviile {Gabon) 3 | EERAINY
Bangkok [Tha!land z (1} Los Angeles {USA} 211 )
Ea:Jgul (Gambind 2 (1) MalLa i 3 Cologne - Bonn
Barbados 1101} Monrowda [Liberla) 3 {3} Dusseldarf
Bombay [(India) 2 Wontevides {Uruguayd 11 Frankfurt
Casablance {®Waroceo) 11 Walrobi (Kenya) FTE Kambourg
Corfu {Greece) 3 Ousgadougou (Burking Fasol 141} Manchen
Lakar (Senegal) 1 {1) #lo de Janeiro [Brazil] 6 {2) Kurnherg
Lelht (India)d 3 Se0 Fauls {Brazit} 2 {1 Stuttygart
Freetown [Sierra Leane) 2 Shangi {Singapore) 3
Guernsey (UK} 1 Tahitd 1
Hong Xong H Tangfer {Morocco) 1 {1} IRELAND
tstanbul (Turkey) £ {1} Tokyo {Japan) 211
Jakarta (Indonesia) z i) Turls [Tunisial 1y Dublin
En Route {18
Unkngwn 3z 3] ITALY
Wotes: 3.1 Becawse of the warfability o reporting, bird populsticn, sfrcraft movement pattern, Milan - Linate
contro) measures and features beyond contrnl, Bny compar!sgn between the rates Kitan - Halpens:
cotoulated far different werodromes 15 1ikely to Le misteading. Eo:f ; Flumicin
ERIC

3.7 Bermany 4id not report non-damaging strikes

i




TABLE € INCIDENTS WEAR AERODROMES - 1935

Definition - Between 5U4FL and JSOCFL on ¢l fmb
- Between IDU0FL and 201fF4 on approach

Rate per Incidents
Country!Aerad=ome Incidents Moy ements 10,6000 to Dther Totad
Mavements European
AMreraft Camage Al
AUSTRIA
Saliburg - - - 1 1 1
BELGIUM
Brussels 3 - - - - 3
BULGARTA
) Burgas - - - 1 - 1
|
CYPRUS
tarnaca - - - 1 - 1
CZECHOS, DYAKTA
Eratislaya § 15,561 2.6 - - 4
Ostrava 1 4,197 - - I 1
Prague 11 39,108 ET 1 3 I
DEHMARK
Asltarg i - - - . 1
Copenhrgen 3 61,804 G5 1 1 L
FINLAND
Helsfrkd - Yantaa 4 61,136 0.1 - - H
Jogsuy | 3104 - - - }
Turhku 1 10,672 - - - i
!
; FRANCE
I Bastia - Poretta 1 7,323 - - - 1
Marsellie H 37,567 - - - 1
Faris - Charles de Gaulle 5 64,606 1.4 4 H ]
Paris - Cely 3 118,898 G.3 - 1 3
SL Tan 1 - - - 1 1
Touicuse - Elagnac i 17,845 - - - ]
BE FMANT
'oCulogee - Benn . - _ i . 1
Dusseldart 1 - - - t i
Franafurt 7 - - - 7 7
Hamboury 4 - - - 4 4
Munchen 2 - - Z H
Nurnberg 1 - - _ z 3
Stuttyart 1 - - - 1 1
IRELAND
Dublin - - - H - 1
ITALY
Milan - [1rate H - - 4 - 4
Mijan - Malpensa 1 - - . - 1
Rame - Fiumizing 3 - - - - i
k] 3

Yerize




SPAIN

Ibiza
Malags
Falma

SWECEN

Gotenborg « Landvetter
Stockhalm - Arlanda
Ealmar

UNITED XINGDOM

Abardeen

E. Midlangs
flesgow

{ondon - Gatwick
London ~ Hesthrow
Luten

Manchester

U.S.h.

Wew Tork - J.F.K

L N e

37,038
162,800
6,454

65,773
21,001
39,253
93,515
145,967
22,041
49,570

1.0

0.5

b b

[

[T I |

Tt

[y W

e

TABLE 5 BIRD SPECH

Sctentific kame

PODICTPEDEFORMES
Podicipedidas
PELICANIFORMES
Phalacrocorax sp.
CICONTIFORMES

Ardea sp.
Ardes cinerea
Bubulcus {bfs
Eudocimus 81bus

ANSERIFDRMES

Anas sp

Anas platyrhynchos
Anser sp.

Cygnus sp

FALCORF ORMES

Falconiformes
Milvus sp
Milvus migrans

Accipiter nisus
Accipiter gentiids
Butec sp

Butea butes

Falco tinnunsulus

GALLIFORMES

Tetras tetris
Lyrurus tetrix
FPhesiznus colchicus
Mectoris rufa
Perdix perdix

GRUIF ORMES
Tetrax tetrax
CHARADRIIFORMES

Larus sp
Larus marinus

farus fuscus

Larus argentatus
Larus canus

Larus delawarensis
Larus ridibundus
Haematopus ostralegus
Pluricalls apricaris
YaneTlus venellus
Numenius arquata
Scolopax rusticola
Calidris alpina

COLUME TFORMES
Columba sp
Columbia oneas
Columba 1ivia
-Columbg palumbus

CUCULIFDRMES

Cuculus canorus




i

TABLE & BIRD SPECIES - 1485
keight/
Sclentific Name English Name Wefght Number of lncidents % Based
Category on 1001
Damage Total
Weight Category
POCICIPEDIF ORMES
i Podicipadidae Grebe 150 g~ 9% g E - ) -
PELICAKIFORMES
Phalacrocorax sp. Cormprant 1.7kg - 2.7 kg C 1 1 -
‘ CICONIIFORMES
hrdes sp. Heron 500 g - 4.5 Ky B - 1 -
Ardes cinerea Grey heron up to 1.5 kg [} 1 3 0.3
Bubulcus ibis Cattlie egret 345 g B 2 7 0.7
Eudocious atbus Khite fhis Bl0 g E . 1 -
‘ ANSERIFORMES
| Anas sp Buck 250 kg - 1.3 kg E - [ 0.6
| Anys platyrhynehos Mallard 1.1 kg B i 3 0.3
© Anser 5p. Bonse 1.8 kg - 4 kg C 4 4 G.4
| Lygnus sp Swan 4.7 kg - 12 ko b - 2 .2
FALCONIFORMES
‘ Faleand farmes Bird ¢f Prey 105 g - 1.3 kg B 1 29 2.9
i Milvus sp Kite T80 g - 1.0 kg kB 2z 4 0.8
‘ Milwus migrans Black kite Ta0 ¢ & 4 | 0%
! "Hawk™ up tn 1 kg B - 3 C.3
Aecipiter nisus Eparrow howk 180 g B - £ 0.
Areiptter gentilis Brshawh 1.0 kg E 1 Z 0.2
Bites sp Buzrtard 281 g - 1) kg B 3 ZE 2.6
. Buteo butec Comaon buzzard B0 g E z 15 1.6
‘ Faleo tinnunculus Kestrel 2uC g B 4 14 Z.%
. BALLIFOMMES
Tetrag tetrix Elack grouse 1.1 k3 B - 3 G.3
Lyrurus tetrix Common black grouse B - 1 -
Phastanus coichicus Pheasant .1 kg B - 4 0.¢
‘ Mectoris ryfa Red-tegged partridge 4350 g C - 1 -
Perdiz perdix Grey partridee o0 g E 2 g L.t
‘ BRUSFOIMES
i Tetrax tetrax Little bustard 130 g B - 1
LHARADRIIF DRMES
Larus sp Bull 25 g - 1.7 kg B 23 216 1.8
Larus martnus Grezt black backed 1.% kg B - 2 0.2
gull
Larus fuscus Lesser black backsd B20 g B - 4 G.4
gull
Larus argentatus Herring qull 1.0 kg B 3 31 9
Larus canus Common gull 420 g 5 z 2z 2.2
Larus delawarsngis Bing-bilted gull 455 ¢ B - 1 -
Larus ridibuendus Black-headed guli 275 g B 15 %3 9.3
Haematopus ostralegus Oystercatcher 500 g B - 3 0.3
Pluricalis apricaria Golden plover 185 ¢ B - 2 0.2
Yanellus vanellus Lapwing 215 g g 1z 127 12.7
Kumenfus arquata Curlew 11 g B - 4 G.4
Scolopax rusticnta Wogdcock 300 9 B 1 1 -
Calidris elpina Qunlin 50 g A ~ 1 -
COLUMB IFDRMES
Columba sp Pigean up to 455 kg B b 36 1.6
Lolumbia oneas Stock dove 345 ¢ B - 3 0.3
Columba 11via Rock dove 395 g B 3 3 G.3
-Columba pal umbus Woodpigeon 455 ¢ B 2 9 C.9
COCULIFORMES
i A - 1

Cuculus canorus

Cuckoo

105 g




S RIGIFORKES
Stris s
Tyto #iba
Athene alsa
Asto atus

APOEIFORMES

Apus apus
PASSERIFORMIS

FPasseritormes
Atauds a-versis
Luliulz arborea
Galerida cristats
Hirunda rustica
Caprimulegus suru
Deltcae urbica
Corvus $7

Corvus frugihegus
Pica plca

Turdus sn

Turdus pileris
Tureus merula
Turéys philometos
Fuedus 19azus
Arthys pratensed
Sturfivs walgaris
Cardvells snings
Passer dorcsticus

Friagitia coniebs
Cordve’is Cannati

£.2 The

[aEake-3

£.3 Those bBleds ngt positively fdest'Tied mee batled as orkunwr

{wl

Bare gwl
Little ewl
Long-eared ow

Swift

Swallow/HMartin
Skylark
Woodlark
Crested lark
Swallow
paeus  Nightjar
House wamtis
Crow
Rook
Magnie
Thrush
Figldfarse
Blackbi-d
Sorg taTush
Fedwing
Meadow piptt
Starling
Ssuin
Couse spavroe
Sparrom
Chaffiroe
n Linrot

3 woighls aad Sorentific

Bl Categsries Dased or
below 1i0 g {174 13
117 gtz 1.8l g {179 Ik
ever 1Bl kg to 3.8 o
cver 2.53 kg 18 100

of kvdation Bue2 Ur-

mrmm
1

T IO Ee R B DO T e Je e e

o

Katey ave based or TAverege Wei
T, mxrplesdar Lataratory, kgt

Tue asecage welzht Ras beon misuoned

arts of Birds' iy

cu=rent DT Mrwortr Taess vegitrerments 4o

FoR=]

it evidance that they are Large {0 o0 Lo

§.4  Ferzentages arte based or Aniideals whene Birds are {destified

12 1.2 |
4 G4
13 -
1 -
3l il
& 0.6
17 1.7 :
; N i
112 e
l -
7 G.7
12 1.2
3 0.3
Z 0.7 .
4 0.4 i
1 - |
7 o, ;
3 C.3
z C.¢
1 -
ikl .9
] -
z .2
13 1.3
1 -
1
£33

ulhn-es Soferie Beevice,

txcent where there

TABLE 6  PART OF Al
e e T

Hﬁhxkh
'“~«\‘h

Nose {excluding rado
Radome

Windscreen

Propeller

1 grngine struck

2 out of 3 struck

2 or more of 4 struc
811 engines struck
Wing S Rotor

Laading Gear
Emperinega

Fart uaikncwn

tptes: G.1 Tk
5

(.,.
fvsl
»
T
o
1
m
o
[

-

[
rx}
1

—




JABLE 6  PART OF AIRCRATT STRUCK - 1985
e INCIDENTS BIRD WEIGHTS OTAL o %
_ . BASED
— - . - o
T unknown  helow  1l0g cver 1742
R 110kg  to  1.8lkg l
PART STRUCK T 1.8lkg .
— :
Fuselage 63 L] 107 g 229 J T
Nose {exiluding radome and windshield] 113 79 124 7 325 18.7
Radome : 76 &% g1 6 236 12.5
Windscreen 88 82 96 TLoerr 187
Propeller ' 4 1 22 1 28 1.6
1 engine struck 83 42 143 3 ral i5.%
2 out of 3 struck | - 1 4 - 5 C.3
2 or gore of & struck ¢ - 4 - & 0.3
all engines struck i - - 5 - 3 03
wing / Rotor 51 37 147 £ L 2hE 13,6
itanding Gear 17 7 74 k) 104 S5
Empennage £ ] 1: - Z1 s
Fart urkrown I EX) k¥ 145 g | 2Lz
b e S, I [ S e R
TOTAL 557 55 973 45 1 1shs
Notei: 6.1 Twe totals 1= Table  are bigher zhap other tadles 25 geve~al parts can e

steyce inoore droizert,

C3 wnere both Ganding gear or
4 pityoe L/40n, DoRlwg = &0R, 3 L3RG 2

ik

e

~hnodata on oparts stry

The percestages are based or incidents whers the part strask Iy knowe

hate wing: ame strutk, twr dncfdests gve rede

e

sitaule from hetberiands,

n

b




Teb
TABLE 7 Effect of Strike - 1985 :

Bird Weights

8ird Weight urknown Below 110 gm 1.8l &y Over Total %
) ~ 110 gm to to 3.63 kg Eased on Aus!
tffect 1.81 kg 3.€3 g 1035

Loss of 11fe/aircraft - - - - - - - .
Sob

Flight crew injured - - - - - - - 26
Engine repalrs on: C5A
£ engined aircraft i7 I 45 1 - 64 6.2

- - 4 .
Dthers 16 7 1 14 2.3 ) Cint

[a%]
.

i
-
=]
—d

m
ch
o
-

Windscreen cracked 3 1
or broken Maer

1
1
=
[

=

w

-

¥ision cbscured* - - 1 .
i ot 4 1 5 26 . :

Radome change 3 1 1 1 & 2.5 . -

Deformed structure 1 - 1 - - z G.e : Finn

Skin torn/1ight L s 2 15 . . 21 2.0 FRAN
glass broken

. e AR ” - 16 - k 3.
Skin dented 2 i 1 39 j.e Eiat

Propeller/Roter/ - - 2 - - 2 0.2 1 1
transmission damaged Taxd

Bircraft system 1ost 1 - 5 - - 6 0.t
T : ndoned* § ] 3 - o .

Take off abandoned i 1 z 1 k) 2.9 an
Nil damage £39 224 e 11 1 213 78.6 SWED

Urknown - 2 B 7 - 13 _ SAS

- e N . Swed
TCTAL Jlé 233 478 1% 4 1045 100.C

Notes: 7.1 1f, for exampie, skin 1s torn in twe places, or both Bala
windscreens are broken, two incidents are recordec. ma

7.2 The parcentages are based on known effects.
7.3 %Ot counted as damage. Atr

7.4 Mo data on strike effect avaiiable from Netherlands. Air
AMr
Afr
Mrw
Anpl
Birm
Bris
Brit
grit
Brit
Brit
erit
Brit
Brit
grit
Brit
Brit
Brym
Chan
Dan-




Table 8 Adrcraft Operators - 1985

NUMBER DF

NUMBER OF  RATE
OPERATOR INCIDENTS MOYEMERTS  FER 10,000
MOYEMENTS
ALSTRIA
Austrian AlrTines 41 3B, 226 10.7
BELGTUM
Sabens 29 75,888 1.B
Sobelair z 8,604 2.3
LZECHOSLOYAKIA
C5A 31 50,454 6.5
SLT ? 612 32.7
GENMARK
Cimbar Alr ? 18,540 1.1
Conair 4 8,030 5.0
Gronslandsfiy - 33,646 -
Maersk Alr 8 57,207 1.0
SAS 29 92,544 3
Sterling Afrways 2 27,752 0.7
Other 13 26,98 4.8
FINLAND
Fénnalr Oy 60 124,456 4.8
FRANCE
hir France 97 09,278 3.1
Afr Inter 145 162,183 8.9
Efat 15 - -
U.T.A B 15,514 5.1
T.A.T. 5 83,184 0.6
Taxis B - -
Others 24 - -
RETHERLANDS
kLM 78 168,863 4.4
SWEDEN
SR8 52 126,787 4.1
Linjeftyg as a8 130,000 7.9
Swedalr H 5,218 3.8
SWITZERLAND
Swissair 155 - -
Batair 11 - -
Omo 1 - -
UNITED KINGDOM
Ar Atlant!gue 1 1,400 -
Afr Bridge Carriers 1 £, 264 -
Air Ecosse 3 13,590 2.2
Afr Europe 7 13,556 5.2
AMr Luton 1 - -
AMr UK 26 93,950 2.8
Arways Int {Cymru} 4 5,192 7.7
Anglo Cargo - 502 -
Birminghan Executive ? 9,768 2.0
Bristow Helicopters 7 17,086 hrs -
Britannie Afrways 64 62,972 10.1
British Aerospace & - -
Brittish Air Ferries 7 73,758 2.9
British Afrways 141 403,528 3.5
British Airways Helfcopters 5 21,543 brs 1.8
British Caledonian Alrways 41 63,432 6.5
Britfsh Caledonian Charter 2 3,663 5.5
British Catedonlan Melicopters H 9,834 hrs 2.0
British 1stand Afrways - 9,060 -
British Midland Alrways 32 74,748 4.3
Brymon Airways ? 11,838 1.7
Channel Express - 5,988 -
Dan-kir Services 57 139,202 4.4




[tray idian 7 - -
Eurgalr Transport 1 2,470 -
Euroflight - 2,952 -
Ford 4 - - I
Goodman /MAM 1 244 -
Guernsey Alrlires 3 4,504 £E.6
Heavy L1ft Cargs - BEZ -
Janut 4 -
Jersey Luropean 2 E, 554 £.3
Leganair & 12,400 4.8
London European - 1,870 -
Manz Airiines 31 z2,3.2 16.€
Mchlpine b - -
Motronolitan Alrweys 4 8,120 a2.5
Manarch Afriines & 1¢ B4R 4.0 I
Horth Scattlsh Helfcopters - 6,648 hrs - |
Crion Airways 6 1E. %46 3.z !
Peregrine 1 1,626 - ‘
Spacegrand 13 - -
Tradewinds Alrways - 1,582 - ‘ .
| Virgia AtTantic - 1,212 - K luat
| Qtker Qperators 10 - - Va ua lO“
Unkazwn 14 - - | -
[ ]
e | alrports_ 0
kote: 5.1 Leased atrcrafy are {ncluded against the cperator.

(Pablo Morera, §




