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Boeing Statistical Summary

http://www.boeing.com/news/techissues/pdf/statsum.pdf

Statistical
Summary of

Commercial Jet
Airplane Accidents

Worldwide Operations
1959 - 2012
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Accident Rates and Onboard Fatalities by Year

Worldwide Commercial Jet Fleet — 1959 through 2012
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No fatal wildlife accidents last 10

Fatalities by CASTIICA(y g)rﬁn':osn Taxonomy Team (CICTT)
Aviation Occurrence Categories
Fatal Accidents — Worldwide Commercial Jet Fleet — 2003 Through 2012
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Number of

fatal accidents
(75 total) ==

ARC Abnommal Runway Centact
CFIT Controlled Flight Inte or Toward Terrain
[ External fatalities [Total 139] F-=NI Fire/Smcke (Nen-Impact)
— . LOGC-1 Loss of Control — In flight
1648 (50) Il Onboard fatalities [Total 4269] MAC Midair/Near Midair Collision
OTHR Cther
e RAMP  Ground Handling
- RE Rurnway Excursion {Takeoff or Landing)
SCF-PP  Bystem/Compenent Failure or Malfunction (Powerplant)
UNK Unknown or Undetemmined
Usos Undershoot/Overshoot

WSTRW  Windshear or Thunderstorm

Mo fatal accidents were noted in the fellowing principal categories:

ADRM Aerodrome

L AMAN Abrupt Maneuver
AT Air Trafiic Management/Communications, Mavigation, Sur

e EIRD Bird
Onboard fatalities CABIN  Cabin Safety Events
971 {1 . isi i i i
| . {1) External fatalities g$g|c_: Esgﬁzr‘\i::'nh chstacle(s) during takecff and landing
/ EXTL Exiernal load related ccourrences

F-POST  Fire/Smcke (Post-Impact)

_ 785 {28) FUEL Fuel Relaled

— GCOL Ground Collisicn

ICE lzing
LALT Low Alfilude Operations

L LOC-G Loss of Contrel — Ground
RI-A Runway Incursion — Animal
RI-WVAP Runway Incursion — Vehicle, Aircraft or Person
SCF-MP  SBystem/Component Failure or Malfunction (Mon-Powerplant)

- S5EC Security Related
TURE Turbulence Encounier
WILD Wildlife

202 (0
- -0 15408) 455012 qsaq2)
— 121 (1) 96 (1)
' 1(6) 4(0)
LOCA CFIT RE UNK RE SCF-PP MAC OTHR WSTRW RAMP F-NI
(Landing} (Takeoff)
+ARC
+ USOS
18 17 16 3 5 2 2 2 1 7 2

Nate: Principal categories as assigned by CAST.
For a complete description of CICTT Awviation Occurrence Caltegories, go to; hifp/Avww. intlaviationstandards.aorg/
Source: Boeing Statistical Summary



Hudson River Event, January 15,
2009

Lass of Thrust in Both Englines After Encountedng a Flock of
Birds and Subsequent Ditching on the Hudson River

LS Airways Flight 1549

Airbus A320-214, N1D6LS

Weehawken, Mew ]n.'r\_-q':l.'

January 15, 2008

Accident Report

NTEEAAR-10I0G
[r— PE2010-81 0400
|'I'|-n-'llj-
| Sataty Baard

Ingestion of Canada geese into both engines at 2,800 feet 4.5 miles NNW of Laguardia runway
22, “well outside the area expected to be covered by LGA’s WHMP” (wildlife hazard
management plan).

6 Source: NTSB



Selected Aviation Wildlife Incidents

USAF B1-B KLM 737-400,
Colorado Amsterdam, US Airways,
Catastrophic LOC, USAF E-3B AWACS, Broke worn NGS cable, A320, Hudson River,
Muilti-hydraulic failure in 707, Alaska Runway excursion in Dual engine thrust loss,
wing root, Two engines failed, Barcelona, Ditched Hudson River,
3 fatals, 3 bail-outs, 24 fatalities Economic hull loss, Hull Loss,
9/1987 9/22/95 No fatalities No Fatalities
\vi \vi v 1/15/09 \vi
| |
A A A
Ethiopian Airlines American Airlines Ryan Air,
737-200, Ethiopia 767-300, Paris, France, 737-800, Rome, ltaly,
Dual Engine Thrust Loss, Multiple strikes, penetration Dual engine thrust loss,
35 fatalities, into flight deck, Hard landing,
9/15/88 Substantial damage, Substantial damage
No fatalities No fatalities
4/2/01 11/10/08
%/ Multi-Engine

¥V Penetration

Source: Boeing



The Aviation Wildlife Hazard is

Increasing
* Increasing populations of hazardous species
due to conservation & environmental
Initiatives
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Aviation Stakeholders and the
Aviation Wildlife Hazard

All aviation stakeholders have roles and

responsibilities in addressing the aviation wildlife
hazard:

Aircraft Manufacturers: design for
survivability: structures & systems;
redundancy & protection; procedures &
training

Engine Manufacturers: bird strike
requirements validation and verification

> Operators: Safety Management Systems, pilot



Airport Wildlife Management

e Need “boots on the ground” - don’t rely on
technology

 Trained personnel and availability of wildlife
biologists

e Species identification

e Effective wildlife management: reduce
attractants, knowledge of species behavior

e Use available wildlife management resources
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US Depanimrt
o rnoraton Circular
e aenen
Adraniraton
HAZARDOUS WILDUIFE Dutec 4007 G N VSO 00-008
ATTRACTANTS ON OR NEAR
WEPORTS It by, ALS ) Change
1. PURPOSE. Thas Adviory Circulsr (AL) privides guelancs on cetiain lind wies

e s 1 s

3 AFPUCABRITY. The Fadarst vason Admomtnion (FAN) recommancs 1t
rators and o

received Federal grant-in-aid
recommends the guidance in this AC for land-use planners, operators of non-
certiicated airports, and developers of projects, facilfies, and acliviies on or near
airports.

3. CANGELLATION. This AC cancels AC 150/5200-33A, Hazardous Widife
Attractants on or near Afports, dated July 27, 2004.

4. PRINCIPAL CHANGES. This AC contains the following major changes, which
are marked with vertical bars in the margin

a. Technical changes to paragraph references.

b, Wording on storm water detention ponds.

©. Deleted paragraph 4-3.b, Additional Coordination.

5. BACKGROUND. Information about the risks posed to aircraft by certain wildifte
species has increased a great deal in recent years Improved reparting, studies,
Shcumentation and satistca doary show that areraf colans vith bic.and oher
widlife are a serious economic and public safety problem Whie many species of
wildife can pose a threat to aircraft safely, they are not equally hazardous. Table 1
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The Importance of Strike Reporting
and Species ldentification

Identify regional, national,
local aviation wildlife
hazards, and trends

Monitor effectiveness of
airport wildlife hazard
Mmanagement

Provide data for airports,
airlines, regulators, |
manufacturers, and safety F e
bodies e S

Species identification by /
trained personnel and fire

laboratories | R e
12 /2”- Pilot Warned of Birds/Wildlife” c !



Detailed Strike Reports Provide Valuable Data

Form Approvid CMB NG

[

US Depaetmnief
Faderal Aviation

BIRD / OTHER WILDLIFE STRIKE REPORT

hours

1. Name of Operator 2 Aircraft Make/Model 3. Engine Make/Modal
XXX NNX
4. Alrerah Registration 5. Date of Incident "y 6. Local Time of Incident _ .
e XN XN X G Dusk __HR N
Month Dary Yoaur Bl Cay [m Oam OFu
7. Alrpon Name 8. Runway Used 9. Location If En Route Siewes TownFekwencs § Sale)
NN X
10. Height (AGL) 11, Speed (l45)
12. Phase of Flight 3. Partis] of Aircraft Struck or Damaged
Struck Damaged Struck Damaged
O A Parked A Radome B M. Propeller o [m]
O B Tax B. Windshiald [m] I Wing/Rator
E C. Take-off Run C. Nose m] [m] J. Fuselage o [m}
0O D Climb ©. Engine No. 1 =] o K. Landing Gear o o
O E EnRoute E. Engine No. 2 [u] 0 L. Tail ] O
g gl?qe:c{enth F. Engine No. 3 m] ] M. Lights o ]
= uprz:.:;ull G. Engine No. 4 [m] [m] N. Cther: (Specey) o [m]
14, Effect on Flight 16. Sky Condition 16. Precipitation
0O Moene O NeCloud O Feg
Abarted Taka-Of O Seme Cloud O FRain
[0 Precautianary Landing 0O overcast O Snow
[0 Engines Shut Dawn O Wene
[0 Other (Specity)
17, BirdiOther Wildlife Species 1B. Number of birds seen andlor struck 19. Size of Bird(s)
Number of Bards Seon Struck O smat
1 a (m] O modium
210 o m] O Large
11-100 O o
mata than 100 m] m}
20. Pilot Warned of Birds O Yes O ke
1. Remarks (Describe. dmape, mywries and other perument tformation)
NXX
DAMAGE / COST INFORMATION
22. Alrcraft time out of service: 23, Estimated cost of repairs ot replacement (U5, 5 24, Estimated other Cost (1.5 § fe.g b of rovense, foel. hesris

Reported by (Optansl)

Title

e o

Elecaronic Version (Adobe)

DA LN 2

=l

20>

11,

13.

14

15.

17

18

Directions for FAA Form 5200-7
Bird/Other Wildlife Strike Report

Name of Operator - This can be an airline (abbreviations okay - UAL, AAL, etc), business
(Coca Cola), government agency (Police Dept., FAA) or if a private pilot, his/fher name.
Aircraft Make/Model - Abbreviations are okay, but to include the model (e.g. Br37-200)
Engine Make/Model - Abbreviations are allowed (e.g., PW 4060, GECT7, LYC 580).

Aircraft Registration - This means the N# (for USA registered aircraft).

Date of Incident - Give the local date, not the ZULU or GMT date.

Local Time of Incident - Check the appropriate light conditions and fill in the hour and minute
local time and check AM or PM or use the 24 clock and skip AM/PM.

Airport Name - Use the airport name cr 3 letter code if a US airport.  If a foreign airport, use
the full name or 3 letter code and lacation (city/country).

Runway used - Self explanatory.

Location if En Route - Put the name of the nearest city and state.

Height AGL - Put the feet above ground level at the ime of the strike {if you don't know, use
MSL and indicate this). For take-off run and landing roll, it must be Q.

Speed (IAS) - Speed at which the aircraft was traveling when the strike occurred.

Phase of Flight - Phase of flight during which the strike occurred. Take-off run and landing
roll should both be 0 AGL.

Part(s) of Aircraft Struck or Damaged - Check which parts were struck and damaged. If a
part was damaged but not struck indicate this with a check on the damaged column only and
indicate in comments (#21) why this happened (e.g., the landing gear might be damaged by
deer strike, causing the aircraft to flip over and damage parts not struck by deer).

Effect on Flight - You can check more than one and if you check (Other”, please explainin
Comments (#21).

Sky condition - Check the one that applies.

Precipitation - You may check more than cne.

Bird/Other Wildlife Species - Try to be accurate. If you don't know, put unknown and some
description. Collect feathers or remains for identification for damaging strikes.

Number of birds seen and/for struck - check the box in the Seen column with the correct
number if you saw the birds/other wildlife before the strike and check the box in the Struck
column to show how many were hit. The exact number, can be written next to the box.

Size of Bird(s) - Check what you think is the correct size (e.g. sparrow = small, gull = medium
and geese = large).

. Pilot Warned of Birds - Check the correct box (even if it was an ATIS warning or NOTAM).
. Remarks - Be as specific as you can. Include infarmation about the extent of the damage,

injuries, anything you think would be helpful to know. (e.g., number of birds ingested).

. Aircraft time out of service - Record how many hours the aircraft was cut of service.
. Estimated cost of repairs or replacement - This may not be known immediately, but the data

can be sent at a later date or put down a contact name and number for this data

. Estimated other cost - Include loss of revenue, fuel, hotels, etc. (see directicns for #23).

Reported by - Although this is optional, it is helpful if questions arise about the information on
the form (a phone number could also be included).
Title - This can be Pilot, Tower, Airport Operations, Airline Operations, Flight Safety, etc

. Date - Date the form was filled out.



Analysis of Strike Reports guides Manufacturer Design, Pilot
Procedures & Training

Strategies for Prevention of Bird-Strike Events,
Boeing AERO Magazine 2011 Qtr3

Strategies

14



Few wildlite Strike Keports rrom
Africa & the Middle East (ICAO
ANNA1 2007)

International Civil Aviation Organization

ELECTRONIC BULLETIN

For infarmation only

EB 2008/37 11 December 2009
2001- 2007 BIRD STRIKE ANALYSES (IBIS)

The analyses of bird strike reports for the years 2001 to 2007 are based on 42 508 reports,
received from fifty-one States on strikes occurring in 145 States and territories as shown at Attachment 4.
A summary of bird strikes reported to the ICA O Bird Strike Informati on System (IBIS) for the years 2001
to 2007 15 included at Attachment B, a chart of Significant Bird Strikes at Attachment C, IBIS Worl d Bird
Strike Statistics at Attachment D and alist of bird types at Attachment E

Amendment 10 to Annex 14 — derodromes, Volume [ — deradrome Design and Operations,
which was adopted by the Council on 4 March 2008, became applicable on 19 November 2009 This
amendment introduces new provisions, including replacing “bird strike” with “wildlife stnke™ to cower
both strikes by birds and other animals;, ongoing evaluation of the wildife hazard on or in the vicinity of
aerodromes by competent personnel, and a Recommendation on the responsibility of States to give
consideration to aviatien safety concerns related to land developments in the vicinity of an aeredrome that
may attract wil dife.

The IBIS programme is an important element in accident prevention andis highly supported by
airlines and experts working to reduce the threat of bird stnkes to atrcrafl. It has contributed significantly
to the development of international Standards and Recommended Practices (SARPs) on bird strike hazard
recduction. It should be noted that with the applicability of Amendment 10 to Annex 14, Volume I,
infermation on strikes by animals other than birds shall also be included in IBIS. Future analyses wall
cover both strikes by birds and other animals provi ded that sufficient information 15 available.

Enclosures:

A — List of States and Territonies for the years 2001- 2007

B — Summary of Bird Strikes reported to ICAO Bird Stnke
Information System (IBIS) for the years 2001- 2007

' — Chart of Significant Bird Stnikes for the years 2001-
2007

D — IBIS Weorld Bird Strike Statistics 2001- 2007

E — List of bird types for the years 2001- 2007

|ssued under the authority of the Secretary General

9939 University Street Tel. +1 514-954-8241 E-mail: aga@icao int
Montréal, Quebec Fax +1 5148546759 sy ICA0_int
Canada H3C SHT

20000

15000

10000

5000

ASIAPAC EUR/MNAT

Chart 2: Strikes reported distributed by Region in which they occurred
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Africa & Mid-East strikes: FAA database 1990-2012
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Bird Strike Committee USA Annual Conference
August 11-14, 2014, Atlanta, USA

5 Tfﬁml*ﬁteem..,\.[
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.BACK TO THE FUTURE: LEARNING FROM THE PAST AND LOOKING TO THE FUTURE

Bird Strike Committee USA
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Bird Strike Committee USA Annual Conference
AugUSt 11-14’ 2014’ Atlanta’ ~ Bird Strike Committee USA

The 2014 Bird Strike Committee — USA Annual
Conference will be held 11-14 August 2014 in
Atlanta, Georgia. (See www.birdstrike.org or
www.aaae.org for details). The theme for the
conference event is “Back to the Future —
Learning from the Past and Looking to the
Future”. We will have a series of presentations
that review historical aspects of bird strike issues
(“the past”), examine current issues (“the
present”), and look forward to contemplate
What lies ahead (“the future”). The program will
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Addressing the Regional Wildlife
Hazard

Accident rates and numbers of fatalities differ dramatically in different
regions of the world

We know how to prevent many of the types of accidents occurring today

Efforts to improve safety have been most successful when industry and
government have worked together

Better use and coordination of industry and government resources can
dramatically reduce these kinds of accidents

Best results are attained when efforts are well-coordinated



Summary

Airport wildlife management is effective and is
reducing damaging strikes on and in the vicinity
of airports. Wildlife strike reporting is crucial for
tracking effectiveness and consequence.

Despite indicators of an increasing aviation
wildlife hazard outside airport boundaries, there
are practical limits for bird strike resistance that
can be achieved by aircraft and engine
manufacturers.

We should look at means to enhance inflight

~ [] ~.



Conclusion

Aircraft and birds share the sky, can we do this with enhanced
safety?

Thank you.

Chamsou Andjorin Chamsou.D.Andjorin@Boeing.com

Roger Nicholson Roger.Nicholson@Boeing.com
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