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Integrated solution of choice

Experience the flexibility, robustness and reliability of AQD when
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Backed by aviation specialists
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It may take hours for your aircraft to reach its desti

WIRELESS

GROUNDLINK

With Teledyne Controls’ Wireless GroundLink® (WGL) solution, 100% data recovery is
now possible. WGL eliminates physical media handling, putting an end to data loss.
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MAKING IDEAS FLY.

Ingenuity is what happens when imagination
meets possibility. Our tradition of looking
ahead is what makes Bombardier a world
leader when it comes to strategic thinking,
technical expertise and ingenious solutions
for the world’s aerospace challenges. It’s all
about our dedication and resilience.
1TFS-HOW WE THINK.
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The CSeries aircraft is in the conceptual design phase and is subject to changes in family strategy, branding, capacity, performance, design and/or systems. The actual aircraft and configuration may differ from the image shown.



‘ ‘ JATA will continue to lead safety
initiatives designed to address
contributing factors to accidents. ’ ,



Foreword

Dear Colleagues,

Safety is IATA's and our member's number one priority.
IATA remains committed to addressing all the safety
issues by implementing its six point Safety Strategy
which is explained in this Safety Report. Through
collaborative industry efforts such as the Global Safety
Information Center and the Global Safety Information
Exchange (with the International Civil Aviation
Organization, the Federal Aviation Administration and
the European Commission), help to make air travel the
safest means of transportation, as demonstrated by the
2011 industry Western-built jet accident rate.

2011 was the second year in a row in which the accident
rate was the lowest on record. This remarkable
achievement was earned despite significant global
economic challenges and anindustry passenger growth.
The accident rate was 0.37 Western-built jet hull losses
per million sectors flown in 2011. Additionally, when
considering the broader measure encompassing all
aircraft types, IATA members surpassed the industry’s
performance by 23%, with a rate of 1.84 accidents per
million flights compared to 2.40 for all carriers.

Safety Report, 2011

IATA will continue to lead safety initiatives designed
to address the contributing factors to accidents. This
48th edition of the IATA Safety Report includes valuable
information about safety performance in 2011 as well as
offering preventative strategies to both operators and
the industry.

| wish to thank the IATA Operations Committee (OPC),
the Safety Group (SG), the Accident Classification
Task Force (ACTF) and all IATA staff involved for their
cooperation and expertise essential for the creation of
this report.

ity P

Giinther Matschnigg
Senior Vice President
Safety, Operations & Infrastructure



Safety Report 2011 Executive Summary

The goal of the annual IATA Safety Report is to collate and analyze accident data to identify trends, and then develop prevention strategies
to enhance safety. This report is focused only on the air transport industry and therefore uses more restrictive criteria than the International
Civil Aviation Organization ICAO) Annex 13 accident definition. In total, 92 accidents met the IATA accident criteria in 2011. Compared

to 2010, the breakdown is as follows:

201 99 3

D

Fatal
Accidents

o0 0
Western-built II' 'II Inl

Fatalities

Jet Hull Loss
Rate

0.37 22 486

2010 a9 39

0.61 23 186

Summary data for 2011 provides the following conclusions:

= The total number of all types of accidents decreased by 2%
(92 vs. 94 in 2010)

= The number of Western-built jet hull losses decreased by
35% (11 vs. 17 in 2010)

= Total flights increased by 6%, contributing to the overall
reduction in accident rates

= The total number of fatal accidents decreased by 4%
= Total fatalities decreased by 38%

The Western-built jet hull loss rate was 0.37 per million flights,
a 39 percent improvement over 2010. This was the second
year in a row in which the industry accident rate was at a record
low. From a regional perspective, the Western-built jet hull loss
rate remained the same or decreased in all IATA regions except
the Middle East and North Africa and the Commonwealth of
Independent States. This year, the IATA Western-built jet hull loss
rate was slightly higher than the average for the industry (0.41
accidents per million flights compared with 0.37 for the industry).
When considering accidents involving all aircraft types (jet and
turboprop, western and eastern), IATA members surpassed the
industry’s performance by 23 percent (1.84 accidents per million
sectors compared to 2.40 for the industry).

The IATA Operational Safety Audit (IOSA) is recognized
as the global standard for airline operators. In 2009, I0SA
certification was made a requirement for all 240+ IATA members
and there are now over 370 airlines worldwide on the IOSA
registry (www.iata.org). In 2011, IOSA certified operators:

= Had an accident rate 52% better than non-IOSA carriers

= Represented approximately 20% of all airline operators
(passenger and cargo) worldwide

= Accomplished approximately 64% of all international and
domestic passenger and cargo flights

IATA continues to improve the IOSA audit program, and in 2011
developed the next generation of IOSA Audit, the Enhanced
IOSA. Enhancing IOSA will take into account the airline’s internal
quality assurance program in order to provide a greater focus on
implementation.

IATA Global Safety Information Center

The 2010 launch of the Global Safety Information Center
(GSIC) provides unprecedented access to existing IATA safety
databases, benchmarking and trending for all IATA members.
Accident data, operational safety reports, IOSA and ISAGO
audit data, and Flight Data eXchange data will be provided via a
single web portal. More than 415 different organizations around
the globe are already submitting safety data into the GSIC,
and over 80 percent of IATA member carriers are participating.
The framework for the fully operational GSIC platform is under
development and expected to be delivered by the end of 2012.

In September 2010, IATA joined ICAO, the European Union, and
the US Department of Transportation in signing the landmark
“Global Safety Information Exchange (GSIE)" agreement.
Following this agreement, IATA and ICAO have agreed to a
common set of criteria to be used in calculating an industry
accident rate that will be presented in the next edition of this
report.

Runway Excursions

Runway excursions were once again the most common type of
accident in 2011. Runway excursions may occur during take-
off or landing but are most common during landing. There is an
improving trend in this category, as shown in the table below:

Runway Excursions 2009 2010 2011
Total excursion accidents 23 20 17
IATA member accidents 6 4 7
Percent of annual total 26% 21% 18%

= 47% of runway excursions during landing occurred following
a long, floated, bounced, off-center or crabbed landing

= Some regulators are now adding a requirement for flight
crews to update landing performance data immediately
before each landing

Safety Report, 2011



= The total number of runway excursion accidents has been
reduced by 26% since 2009 (17 vs. 23)

= One cause of runway excursions on landing is an “unstable
approach”, where the aircraft is too fast, above the glide
slope, or touches down beyond the desired touchdown point

= The IATA Global Safety Information Center (GSIC),
launched in 2010, provides IATA member carriers
with global trending information regarding unstable
approaches

= In 2012, a new Flight Data eXchange (FDX) system within
the GSIC will provide IATA carriers with the unstable
approach performance for every runway in the database

It is important to recognize that not all runway excursions are
attributable to unstable approaches or contaminated surfaces.
A number of runway excursions occurred on clean runways
following stable approaches. Airlines can use their internal Flight
Data Analysis (FDA) program to understand the precursors to
runway excursions; these programs are now required by IOSA.

Following the ICAO Global Runway Safety Symposium, held
in May 2011, IATA agreed to participate in and co-host several
Regional Runway Safety Seminars over the next three years. In
conjunction with these seminars, IATA and the other Runway
Safety Programme Partners will increase the scope and frequency
of runway safety data sharing to find common solutions to common
problems. This complements the work already achieved with
the launch of the second edition of the Runway Excursion Risk
Reduction (RERR) toolkit including information for Air Navigation
Service Providers (ANSPs), airports, and improved information
for operators. The new edition of the toolkit was launched in May
2011.

Ground Operations and Ground Damage
Prevention

Ground damage was the third most common type of accident,
representing 16 percent of accidents in 2011. These accidents
include events such as damage resulting from ground handling
operations, collisions during taxi and incidents of fire on the
ground.

As a method to address aircraft ground damage incidents, IATA
has launched the Ground Damage Database to collect and
analyze reports of ground damage from participating operators
and ground service providers. This will allow for the publishing
of a global baseline of ground damage and aid operators and
providers in prioritizing their accident and incident reduction
strategies.

Western-built Jet Hull Loss Rate (2002-2011)

Aircraft Technical Faults and Maintenance
Safety

As was the case in 2010, aircraft technical faults and maintenance
issues was the second most frequent category of contributing
factors to accidents in 2011; the first being regulatory oversight.
While a technical fault is rarely the only or most significant cause
of an accident, it can be one of the first events in a sequence of
events leading up to an accident.

Accidents with Technical Faults 2009 2010  20M
Maintenance issues as primary cause 10 1 8
Percent of annual total 1% 12% 9%

Total number of accidents with 26 36 26
technical faults

= |ATA accident statistics exclude post-maintenance test flight
accidents

® 40 percent of maintenance related accidents involved
landing gear malfunctions

Regional Factors

Gilobally, IATA carriers represented 37 percent of all accidents
while flying 48 percent of all sectors in 2011. The total number of
Western-built jet hull losses decreased by 35 percent in 2011 (11
vs. 17 in 2010). Overall, the total number of accidents decreased
by 2 percent in 2011 (92 vs. 94 in 2010).

= Asia Pacific, Europe, North America and North Asia
performed better than the global average of 0.37 Western-
built jet hull losses

= Western-built jet hull loss accident rates in Africa, Asia
Pacific, Europe, Latin America and the Caribbean and North
Asia all improved relative to 2010. The rate for North America
was unchanged

= The Commonwealth of Independent States, Middle East and
North Africa regions saw their accidents rates rise in 2011

In 2012, IATA will continue to work with its members to maintain
safety as a priority. Through the new Global Safety Information
Center, the Global Safety Information Exchange agreement and
other initiatives, IATA is continuing its work with airlines, regulatory
authorities and other industry stakeholders to enhance existing
safety programs and improve industry safety performance.
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SAFETY IS ALWAYS OUR FIRST DESTINATION.




As an industry, flight safety is the first and

most important commitment we make to any
passenger. Boeing is proud to work with our
airline, industry and government partners to

support that unwavering commitment every day.
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‘ ‘ The 2011 Western-built jet hull
loss rate was the lowest ever. , ,



Section 1

|ATA Annual Safety Report

Founded in 1945, IATA represents, leads and serves
the airline industry. IATA's membership includes some
240 airlines comprising approximately 84 percent of
total air traffic. IATA's global reach extends to 118 nations
through 63 offices in 60 countries.

IATA works closely with experts from its member airlines,
manufacturers, professional associations and federations,
international aviation organizations and other industry
stakeholders to develop and improve safety strategy and
to determine lessons learned from aircraft accidents.

PURPOSE OF THE SAFETY REPORT 2011

The purpose of the Safety Report 2011 is to assist the
airline industry in managing safety by identifying areas of
concern and issues arising from the analysis of accidents
that occurred during the year 2011.

The Safety Report 2011 was produced at the beginning
of 2012. The report presents a detailed summary of
statistics, trends and contributing factors involved in
2011’s accidents. Based on these findings, prevention
strategies are developed, with the goal of enhancing
operational safety.

In addition to the annual report, a mid-year update is
produced in electronic format that is available to all who
subscribe to or purchase a copy of the IATA Safety Report.

SAFETY REPORT FORMAT

In addition to presenting areas of concern and prevention
strategies, the Safety Report also provides safety
management tools. The enclosed CD-ROM is divided into
the following sections:

= Safety Report, containing an electronic version
of the report

= Supporting documents, containing additional material
supporting issues covered in the report

= Safety Manager's Toolkit, containing useful and
practical material

= CEO/COOQ Brief, containing an executive summary
and a PowerPoint presentation on the report findings

= Graphic material including all the Safety Report's
charts, graphs and illustrations available in electronic
format

irbus
\mage courtesy of Airbu



ACCIDENT CLASSIFICATION TASK FORCE

The IATA Operations Committee (OPC) and its Safety
Group (SG) created the Accident Classification Task Force
(ACTF) in order to analyze accidents, identity contributing
factors, determine trends and areas of concern relating to
operational safety and to develop prevention strategies
related thereto, which are incorporated into the annual
IATA Safety Report.

It should be noted that many accident investigations are
not complete at the time the ACTF meets to classify the
year's events and additional facts may present themselves
in the course of the investigation which affect the currently
assigned classifications.

ACTF 2011 participants:

The ACTF is composed of safety experts from IATA,
member airlines, original equipment manufacturers,
professional associations and federations and other
industry stakeholders. The group is instrumental in the
analysis process, in order to produce a safety review
based on subjective evaluations for the classification of
accidents. The data analyzed and presented in this report
is extracted from a variety of sources, including Ascend
Worldwide and States' accident investigation boards.
Once assembled, the ACTF validates each accident report
using their expertise to develop an accurate assessment of
the events.

Mr. Marcel Comeau
AIR CANADA

Capt. Marc Villeneuve
AIR FRANCE

Capt. Antoine Roche
AIR FRANCE

Mr. Frédéric Combes
AIRBUS INDUSTRIE

Dr. Dieter Reisinger
AUSTRIAN AIRLINES (Chairman)

Capt. Robert Aaron Jr.
THE BOEING COMPANY

Mr. David Fisher
BOMBARDIER AEROSPACE

Mr. Torsten Roeckrath
CARGOLUX AIRLINES INTERNATIONAL

Mr. Savio dos Santos
EMBRAER AVIATION INTERNATIONAL

Mr. Don Bateman
HONEYWELL

Mr. Gordon Margison
IATA

Mr. Michael Goodfellow
ICAO

Capt. Karel Miindel
IFALPA

Capt. Hideaki Miyachi
JAPAN AIRLINES

Mr. Richard Fosnot
JEPPESEN

Mr. Florian Boldt
LUFTHANSA GERMAN AIRLINES

Capt. Peter Krupa
LUFTHANSA GERMAN AIRLINES

Capt. Ayedh Almotairy
SAUDI ARABIAN AIRLINES

Capt. Carlos dos Santos Nunes
TAP AIR PORTUGAL

Capt. Jodo Roméao
TAP AIR PORTUGAL
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Section 2

Decade in Review

ACCIDENT/FATALITY STATISTICS AND RATES
Western-built Jet Aircraft Hull Loss Rate: IATA Member Airlines vs. Industry (2002-2011)
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This year, the IATA Western-built jet hull loss rate was slightly higher than the average for the industry, 0.41 accidents per million flights compared with 0.37 for
the industry average, however the ten year trend for IATA members remains lower than industry. This development will be monitored by IATA.

All Aircraft Accident Rate (2002-2011)
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Note: Includes all Eastern-built and Western-built aircraft, including jets and turboprops.
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Western-built Jet Aircraft: Fatal Accidents and Fatalities (2002-2011)
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Western-built Jet Aircraft: Passengers Carried and Passenger Fatality Rate (2002-2011)
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Source: IATA, Ascend Worldwide

Western-built Turboprop Aircraft Hull Losses and Accident Rate (2002-2011)
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Western-built Turboprop Aircraft: Fatal Accidents and Fatalities (2002-2011)
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ACCIDENT COSTS

IATA has obtained the estimated costs for all losses involving Western-built aircraft over the last 10 years.
The figures presented in this section are from operational accidents excluding security-related events and acts of violence.

Western-built Jet Aircraft: Accident Costs (2002-2011)
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Western-built Turboprop Aircraft: Accident Costs (2002-2011)

The sharp increase in turboprop liability in 2009 is the result of an accident in a populated area with major damage on the
ground. All amounts are expressed in US dollars.
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Section 3

Year 20117 in Review

AIRCRAFT ACCIDENTS

There were a total of 92 accidents in 2011. Summaries of all the year's accidents are presented
in Annex 3 - 2011 Accidents Summary.

Fleet Size, Hours and Sectors Flown

Western-built Aircraft Eastern-built Aircraft

Jet &9 Turhoprop Jet %9 Turboprop
World Fleet (end of year) 20,814 4,365 898 1,152
Hours Flown (millions) 51.89 6.81 0.1 0.50
Sectors (landings) (millions) 29.52 8.13 0.32 0.35

Note: World fleet includes in-service and stored aircraft operated by commercial airlines as of 31 December 2011.

Operational Accidents

Western-built Aircraft Eastern-built Aircraft
&% Turboprop Jet &% Turboprop
Hull Loss 11 14 ] 9
Substantial Damage 37 13 2 1
Total Accidents 48 27 7 10
Fatal Accidents 5 71 4 6

Safety Report, 2011 13



Operational Hull Loss Rates

Western-built Aircraft Eastern-built Aircraft

©) Jet &9 Turhoprop Jet %% Turboprop
Hull Losses (per million sectors) 0.37 1.12 15.52 25.61
Hull Losses (per million hours) 019 2.05 7.08 17.88

Passengers Carried

Western-built Aircraft Eastern-built Aircraft

©) Jet &% Turboprop ©) Jet &% Turboprap
Passengers Carried (millions) 2,142 140 17 ()
Estimated Change in Passengers 5% 6% -11% -4%
Carried Since 2010

Source: Ascend Worldwide

Fatal Accidents per Operator Region

AFl  ASPAC CIS  EUR LATAM MENA  NAM NASIA

Accidents 8 13 13 15 15 8 17 3
Fatal Accidents 3 5 1 1 4 1 1 0
Fatalities (crew and passengers) 89 92 149 6 60 78 12 0

Fatalities per Aircraft Type

Western-built Aircraft Eastern-built Aircraft

© Jet &% Turboprop Jet &% Turboprop
Passenger Fatalities 184 86 11 54
Crew Fatalities 23 15 24 23
Total Fatalities 207 101 101 11

14 Safety Report, 2011



AIRCRAFT ACCIDENTS PER REGION

Western-built Aircraft Accidents
per Operator Region

To calculate regional accident rates, IATA determines the
accident region based on the operator’s country. Moreover,
the operator's country is specified in the operator's Air
Operator Certificate (AOC).

For example, if a Canadian-registered operator has an
accident in Europe, this accident is counted as a “North
American” accident as far as regional accident rates
are concerned.

For a complete list of countries assigned per region, please
consult Annex 1.

Western-built Jet Hull Loss Rate per Region of Operator

North America

0.10

Latin America & the Caribbean

128

World

0.37

WBJ hull losses per million sectors
for operators based in the IATA region.

Middle East & North Africa

CIS

1 -b6 North Asia
0.00

Europe

0.00

Asia / Pacific

0.25

Total Accident Rate per Region (Eastern-built and Western-built aircraft)

North America

133

World

Latin Ame')aribbean
2.40

Accidents per million sectors
for operators based in the IATA region.

North Asia

0/93

Amc
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IATA Member Airlines vs. Non-Members
Total Accident Rate by Region of Operator

In an effort to better indicate the safety performance of IATA every region except Middle East and North Africa, North
Member Airlines vs. Non-Members, IATA has determined America and North Asia. IATA members exceeded the
the total accident rate for each region and globally. non-lATA by 37 percent in 2011.

IATA member airlines out performed non-members in

IATA Member Airlines vs. Non-Members

Accidents/Million Sectors Flown
B

Africa Asia - Pacific  Commonwealth Europe Latin America ~ Middle East ~ North America North Asia World
[
Independent States Caribbean North Africa

[ 1ATA Member Airlines Il Non-IATA Airlines
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Section 4

In-Depth Accident Analysis 2011

INTRODUCTION TO TEM FRAMEWORK

The Human Factors Research Project at The University of
Texas in Austin developed Threat and Error Management
(TEM) as a conceptual framework to interpret data
obtained from both normal and abnormal operations. For
many years, |IATA has worked closely with the University
of Texas Human Factors Research Team, the International
Civil Aviation Organization (ICAO), member airlines and
manufacturers to apply TEM to its many safety activities.

Fig. 4.1 Threat and Error Management
Framework

LATENT CONDITIONS
" THREATS °

\

Threat Management

Errors

Error Management

Undesired
States

Undesired State
Management

End State

This section presents some definitions that will be
helpful to understand the analysis contained in this
report. The TEM framework is illustrated in Figure 4.1.

Safety Report, 2011

Latent Conditions: Conditions present in the system
before the accident, made evident by triggering factors.
These often relate to deficiencies in organizational
processes and procedures.

Threat: An event or error that occurs outside the influence
of the flight crew, but which requires flight crew attention
and management to properly maintain safety margins.

Flight Crew Error: An observed flight crew deviation from
organizational expectations or crew intentions.

Undesired Aircraft State (UAS): A flight crew induced
aircraft state that clearly reduces safety margins; a safety-
compromising situation that results from ineffective
threat/error management. An undesired aircraft state is
recoverable.

End State: An end state is a reportable event. An end state
is unrecoverable.

Distinction between “Undesired Aircraft State” and
“End State”: An unstable approach is recoverable. This
is a UAS. A runway excursion is unrecoverable. Therefore,
this is an End State.
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ACCIDENT CLASSIFICATION SYSTEM

At the request of member airlines, manufacturers and
other organizations involved in the Safety Report,
IATA developed an accident classification system based
on the Threat and Error Management (TEM) framework.

The purpose of the taxonomy is to:

= Acquire more meaningful data
= Extract further information/intelligence

= Formulate relevant mitigation strategies/
safety recommendations

Unfortunately, some accident reports do not contain
sufficient information at the time of the analysis to
adequately assess contributing factors. When an event
cannot be properly classified due to a lack of information,
it is classified under the insufficient information category.
Where possible, these accidents have been assigned an
End State. It should also be noted that the contributing
factors that have been classified do not always reflect all
the factors that played a part in an accident but rather
those known at the time of the analysis. Hence, there is a
need for O