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2023 Flight Safety Report

FLIGHT SAFETY FOUNDATION

INTRODUCTION

An analysis of data in the Foundation's
Aviation Safety Network (ASN) database
reveals that 2023 was one of the safest years
on record for commercial airline operations.
The ASN data show that there were zero fatal
accidents’ involving commercial jet airliners
last year. Additionally, the total number of
accidents, including fatal and nonfatal events,
fell to 94 last year, compared to 121 in 2022.
This decline in accidents also represents a
significant improvement when compared to
the average of 115.8 accidents recorded per
year from 2018 to 2022.

The absence of fatal commercial jet
airliner accidents in 2023 is indeed a reason
to be thankful and serves as a reminder of the
importance of continued vigilance in
maintaining aviation as the safest mode of
transportation. But it is also important to
recognize that 2023 witnessed seven fatal
accidents involving turboprop or piston-engine
airliners. Those seven accidents resulted in
107 fatalities among passengers and crew

and the death of one person on the ground. In
addition, corporate jets used in a variety of
operational roles were involved in 32
accidents last year, seven of which were fatal
accidents.

ASN data show significant progress has
been made in reducing the number of events
in historically high-risk accident categories,
such as controlled flight into terrain, loss of
control-in flight, and runway excursions.
Improvements in these areas have been
made through advances in technology and
through the collaborative efforts of operators,

manufacturers, and regulators, among others.

However, the absence of an accident is
not evidence of the presence of safety. The
aviation industry experienced an
unacceptably high number of high-profile
incidents in 2023 that could have been fatal
accidents if not for a last-minute intervention
or action by a pilot or air traffic controller or a
stroke of luck. One notable incident was the
near-collision of a FedEx Boeing 76 7 and a
Southwest 737 at Austin-Bergstrom
International Airport in Texas, U.S., in

! The International Civil Aviation Organization (ICAO) defines an accident as an occurrence associated with the operation of
an aircraft that takes place between the time any person boards the aircraft with the intention of flight until such time as all such
persons have disembarked, in which a person is fatally or seriously injured as a result of being in the aircraft or in direct contact
with any part of the aircraft or has direct exposure to jet blast, or the aircraft sustains serious damage or structural failure. The

complete definition is available here.
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February 2023. The two aircraft came within
100 feet (30 m) of each other as the FedEx
aircraft was attempting to land and the
Southwest jet was taking off from the same
runway. A collision was avoided when the
FedEx pilots rejected their landing. In a dozen
other similar serious incidents, crews barely
avoided catastrophic collisions. In the
December 2023 Global Action Plan for the
Prevention of Runwav Incursions (GAPPRI)

report, the Foundation warned of the severe
consequences of runway incursion risks if

proactive measures are not taken.

Just a few days into the new year,
however, two accidents were recorded. On
Jan. 2, 2024, a JAL Airbus A350 collided with
a Japanese coast guard de Havilland Dash 8
on the runway at Tokyo Haneda International
Airport, killing five of the six people in the
coast guard airplane; all 379 JAL passengers
and crew escaped without serious injuries. On
Jan. 5, 2024, an Alaska Airlines Boeing 73 7
MAX-9 door plug blew out minutes after
takeoff from Portland (Oregon, U.S.)
International Airport; no one was seriously
injured. These were preventable accidents
and incidents that not only threatened the
safety of passengers and crew but also
undermine the public's confidence in our
industry.

These close calls serve as stark warnings
against complacency in an industry where
impressive safety achievements are a given.
While we acknowledge the safety
performance achieved in 2023, all

stakeholders must remain vigilant.
Complacency is a stealthy threat that can
quietly infiltrate safety and quality protocols
unless it is actively countered with a strong
safety culture. Complacency can lead to
shortcuts, neglect of procedures, the use of
unconventional terminology, diminished
awareness of surroundings, and a delayed
response to escalating risks.

Combatting complacency demands an
active strategy focused on ongoing quality
enhancement, regular safety training, strict
adherence to safety protocols, cultivation of a
safety-first attitude, open discussions of
potential risks, and the promotion of both
personal and collective responsibility.
Essentially, achieving sustained
improvements in safety hinges on establishing
and nurturing a robust safety culture.

Safety culture embodies an organization's
perception, valuation, and prioritization of
safety. A strong safety culture originates from
leadership and flows through the entire
organization, mirroring its genuine dedication
to maintaining the highest levels of safety. It is
crucial for leaders across all industry sectors
to consistently convey, via their actions,
words, policies, and procedures, that safety
supersedes all other factors.

The near misses of the past year, the
notable accidents in 2024, and the ongoing
issues with runway incursions and other
serious safety and quality concerns signal that
safety buffers within the industry are being
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stretched thin, highlighting the need to pay
attention to these alarms. The industry is
grappling with numerous challenges, including
the recruitment, sourcing, and training of tens
of thousands of new workers; the rising
demand for travel; and the need to
accommodate new and diverse types of
operations within the airspace system.
However, it also stands at the threshold of
opportunity to bolster the resilience and safety
of the aviation system through effective
technological implementation, a deeper
comprehension of human factors, a sustained
dedication to quality, and a steadfast focus on

leadership and safety culture values.

Runway Incursion Threat

Although there have only been five
runway incursion accidents in the past six
years and none in 2023, this accident
category is included because there have been
a number of serious close calls, among other
reasons. Other long-standing accident
categories — such as controlled flight into
terrain (CFIT) and loss of control-in flight
(LOC-1) — have seen a reduction in the
number of accidents over the years, but
because of the complex set of related factors
that contribute to runway incursions, the
industry could see more close calls as traffic
increases. Runway incursions usually do not
result in accidents, but the International Civil
Aviation Organization (ICAO) lists runway
incursions among the five highest-risk
categories of events that must be addressed
to reduce the possibility of aviation fatalities.

Reducing the risk requires a collaborative
approach involving aircraft operators, air
navigation service providers, airports, and
regulators.

In December 2023, the Foundation
published the Global Action Plan for the
Prevention of Runway Incursions (GAPPRI).
This effort involved more than 200 aviation
experts from 80 organizations around the
world working together on the analysis of
multiple global and regional datasets,
combined with insights garnered from
operational expertise. This strategy extended
beyond the study of only hazardous events;
the recommendations incorporate lessons
from all operations — operations in which
everything goes right as well as those in
which something goes wrong. It's worth
reviewing the analysis that was part of the
GAPPRI initiative.

The analysis, which led to the project's
recommendations, found that:

e The frequency of runway incursions in the
U.S. National Airspace System (NAS)
during 2022 was 33 per 1 million takeoffs
and landings. The number and rate of the
most serious runway incursions
(Categories A and B)? are increasing.
(Figures 1 and 2)

e In the United States, the most frequent
contributor to runway incursion events is
pilot deviation. Over a recent five-year
span, pilot deviation accounted for 64
percent of the incursions, followed by
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Figure 1:
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vehicle/pedestrian deviation (19 percent),
and operational incidents related to air
traffic controllers (17 percent).

e In the United States, general aviation
aircraft were involved in 70 percent of the
runway incursion incidents during the five-

year period.

e In a review of international accidents and
incidents, several events from a sample of
68 runway incursion events involved the

use of different radio channels and/or
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. Category B
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language for communication between air
traffic control (ATC) and vehicles
authorized for airside operations. This
impacted the situational awareness of
other traffic and prevented the resolution of
traffic conflicts.

In the same international review of 68
runway incursion accidents and serious
incidents, several events involved
controllers not checking compliance with
potentially critical clearances.

2 Category A is a serious incident in which a collision was narrowly avoided. Category 8 is an incident in which separation

decreases and there is a significant potential for collision, which may result in a time critical corrective/evasive response to avoid a

collision
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Figure 2 The number of Category A and B runway incursions per 1 million departures incurred by Part 121

and Part 135 carriers since 2005.
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e The rate of reported runway incursion without clearance occur during the after-
incidents increased during the period from landing phase.
January 2020 through December 2022,
according to an analysis of International Air
Transport Association (IATA} Incident Data Airliner Accidents
Exchange (IDX} data. The most reported
events came from the European region (35 There were no commercial jet airliner®
percent), followed by Latin America/ fatal accidents in 2023 and seven turboprop
Caribbean (26 percent) and North America and piston engine airliner fatal accidents.
(18 percent). Those seven accidents, five of which involved
Cessna 208 Caravans, resulted in 107
e The majority of runway incursion incidents fatalities among passengers and crew and
involving aircraft taxiing across a runway one ground fatality. Three of the fatal

3 In the ASN database, airliners are defined as aircraft originally certificated to carry 14 or more passengers
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accidents occurred in nonscheduled
passenger operations, one in scheduled
passenger operations and one in cargo
operations. The other two fatal accidents
occurred in passenger operations, but the
type of operation is unknown.

The total number of airliner accidents,
including both fatal and nonfatal accidents
involving jet-, piston-, and turboprop-powered
aircraft, declined 22 percent to 94 in 2023
from 121 the previous year. The 94 accidents
in 2023 also represent a decline of nearly 22
percent from the average of 115.8 accidents

per year in the five-year 2018-2022 period.

For the second year in a row in 2023,
turbulence-related accidents were the most
frequent accident type. However, the number

of accidents in the high-risk category (runway
excursions, LOC-I and CFIT), was 63 percent
less in 2023 than the annual average for the
five-year 2018-2022 period.

As accidents become less common, the
Foundation believes safety analysis must be
strengthened through an improved
understanding of accident risks — an
understanding that can be achieved through
an assessment of incidents or other
operational precursors, such as runway
incursions, near-midair collisions, and
go-arounds.

The Foundation's analysis of airliner
accident data shows that 11 accident
categories accounted for slightly more than 92

Figure 3 Airline Accidents and Accident Categories, 2018-2 23.

The categories shown within the black box
accounted for more than 90 percent of
airliner accidents from 2018 through 2023.
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Figure 4 Airliner Fatal Accidents, 1990-2023 (Blue bars represent annual number of fatal accidents, orange

line indicates the rolling average.

o do Yo To o <
.9 ~9 ;9 Py 9, 9 0

50

40

3 ‘
0
3 o 99

%

Saurce Awatlon Safety Network

[=]

(]
(=]

=
o

L. 0. .
%, 00 @ %, %;

percent of total airliner accidents in 2023 and
all of last year's fatal accidents. During the
five-year period from 2018 through 2022,
those categories or accident types accounted
for a little less than 92 percent of all airliner
accidents and nearly all fatalities. Each of
those categories is highlighted in more detail
below.

Airliner Accident Categories

Turbulence (TURB): For the second year
in a row, turbulence-related accidents were
the most frequent accident type. There were
21 turbulence-related airliner accidents in
2023, which is a slight change downward from
22 accidents in 2022, when there were fewer
overall operations. In the 2018-2022 period,
there were 97 turbulence-related accidents, or

an average of 19.4 per year. The worst year
for turbulence-related airliner accidents was
2019, when there were 27. None of the 2023
turbulence-related accidents was a fatal
accident but all involved serious injuries to
passengers and/or crewmembers.

During the period under review (2018-
2023), turbulence events occurred more often
in North America and Asia and less often in
Europe and Africa. North America accounted
for 41 percent of all accidents, but for 51
percent of all turbulence accidents. Asia
accounted for 16 percent of all accidents but
26 percent of all turbulence accidents. The
United States had the most turbulencerelated
accidents, with 59, and there were 16 in
Japan. Together, these two countries
accounted for 63 percent (72 of 117) of all
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turbulence accidents during the review period.

Turbulence has long been a leading
cause of injuries to airplane occupants,
particularly flight attendants, in nonfatal
accidents, and incidences of turbulence are
expected to increase because of climate
change, IATA said in 2018 when launching its
Turbulence Aware program. In a Safety
Research Report* published in 2021, the U.S.
National Transportation Safety Board (NTSB)
said that from 2009 through 2018, turbulence-
related accidents accounted for more than
one-third of all accidents involving U.S.
scheduled airlines.

According to the ASN database, there
were three wind shear/thunderstorm-related
accidents in 2023. Together, turbulence and
wind shear/thunderstorm accidents represent
more than 25 percent of all airliner accidents
last year. During the previous five years,
those two categories combined represented

roughly 17 percent of total airliner accidents.

The incidences of turbulence-related
accidents are far higher among Part 121
(scheduled operations) carriers than among
Part 135 (commuter and on-demand)
operators, and flight attendants are the most
likely people on board airliners to be seriously
injured, the NTSB report said. This is likely
due in part to the fact that Part 121 aircraft
often are larger than Part 135 aircraft and

carry more passengers and cabin crew, which
increases the potential for injuries if an aircraft
encounters severe, unexpected turbulence.

Runway Excursions: The ASN
database shows there were five runway
excursion accidents involving airliners in
2023, which is a significant reduction from the
2018-2022 period, when then there was an
average of more than 18 runway excursion
accidents per year. There were 25 runway
excursion accidents in 2020, during which
much of the commercial aviation industry was
shut down due to the pandemic, but only six
in 2021 as the industry began to recover.

Runway excursions occur frequently, but
usually are not fatal. In 2023, of five runway
excursion accidents, one was a fatal accident.
In that accident, an Embraer EMB-1 |IOPI
Bandeirante crashed at Barcelos Airport in
Amazonas, Brazil, during heavy rain. After
touching down, it ran off the runway and
collided with the airport's protective fence and,
subsequently, with an embankment. The two
pilots and 12 passengers died in the accident.

Since 2018, there have been nine fatal
runway excursion accidents resulting in 101
fatalities among passengers and crew. All but
one of the nine occurred during the landing
phase of flight. The worst fatal runway
excursion accident during the period occurred
in March 2018 when a US-Bangla Airlines de
Havilland Dash 8 veered off the runway while

4 "Preventing Turbulence-Related Injuries in Air Carrier Operations Conducted Under Title 14 Code of Federal
Regulations Part 121," Safety Research Report, NTSB/SS-21/01 P82021-100927, Adopted Aug. 10, 2021
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landing at Kathmandu, Nepal, resulting in 51
fatalities among the 71 passengers and
crewmembers.

Since 2018, 82 percent of the 97
excursion accidents in the ASN database
occurred during landing, with more veer-offs
than overruns. Unstable approaches and
failure to go around were the most common
contributing factors. Other contributing factors
included flight crew handling errors (speed
and directional control), contaminated
runways, crosswinds, late or inaccurate
reports on runway conditions and/or weather,
mechanical failures or gear collapses, and

failure to reject the takeoff before V..

In the period under review, runway
excursion accidents occurred
disproportionately more often in Asia, Africa,
and South America and less often in Europe
and North America.

Asia, Africa, and South America
accounted for 35 percent of all accidents
during the period, but 49 percent of all runway

excursion accidents.

Because of the complexity of risk factors
involved in runway excursions—such as
stability of the approach, stability of the
landing, condition of the runway, capabilities
of the aircraft, and instructions from air traffic
control, among others—prevention requires
coordination among numerous stakeholders,

including operators, airports, air navigation

service providers, manufacturers, and
regulators. In 2021, the Foundation and
EURO CONTROL, working with more than
100 aviation professionals from 40
organizations, published the Global Action
Plan for the Prevention of Runway Excursions
(GAPPRE), which provides recommendations
and guidance materials to a variety of
stakeholders. The Foundation's 2017
Go-Around Decision-Making and Execution

(GADM&E) Project report also contains
valuable data and recommendations.

Ground Collision (GCOL): In 2023,
there were 14 ground collision (GCOL)
accidents, but in four cases the accident is
counted twice because it involved a collision
between two commercial aircraft. Those four
cases resulted in damage to eight aircraft.
The other six events involved collisions
between an aircraft and ground equipment or
between a commercial aircraft and a non-
commercial aircraft. The five-year average for
GCOL accidents is 15.8 per year. The worst
year was 2019, when there were 28
accidents. Ground collision accidents usually
occur during push back or taxi operations at
an airport. If a collision occurs during a
runway incursion, that event is included in the
runway incursion category.

Abnormal Runway Contact (ARC): In
2023, there were 15 abnormal runway contact
(ARC) accidents, slightly more than the
average of 13.2 per year during the 2018-

*V, is the maximum speed at which a rejected takeoff can be safely initiated in an emergency
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2022 period. None of the 15 ARC accidents in
2023 were fatal. ARC includes any landing or
takeoff involving abnormal runway or landing
surface contact. Included in this category are
hard and heavy landings, long/ fast landings,
off-center landings, and crabbed landings.
Included in the 2023 accidents were five tail
strikes, one main landing gear collapse, one
failure of a nose landing gear to extend, and
one wingtip strike. In the six-year period 2018-
2023, one of the 80 ARC accidents was fatal.
All but seven of the 80 accidents occurred
during the landing phase, with six on takeoff
and two on the ground. Of the 80 accidents,
35 involved a tail strike, eight involved landing
gear not extending, three involved the landing
gear not being selected down, and 10
involved a go-around. Many of these types of
events happen when wind conditions at the
airport are challenging, when unstable
approach criteria may not be met before
attempting to land, or because of improper
handling as the airplane approaches the
ground or while the aircraft is being flared for
landing.

Unknown: Accidents are categorized as
"unknown" if there is not sufficient information
to place them in other categories. There were
12 accidents in 2023 in this category. The
average for the previous five years was 8.4
per year. Three of the 12 accidents in 2023
were fatal accidents, resulting in 20 fatalities.
The worst accident occurred on Oct. 29,
2023, when a Cessna 208B Grand Caravan
operated by ART Taxi Aereo was destroyed
when it crashed in a heavily wooded area

shortly after takeoff from Rio Branco-Placido
de Castro International Airport, Brazil. All 12
people on board were killed. For many of the
accidents in this category, little is known about
what happened during the flight or the aircraft
crashed without any communication from the
flight crew. As accident investigations are
completed, many of these accidents may be
recategorized.

In the previous five years, there were 42
accidents in the unknown category, 11 of
which were fatal accidents resulting in 219
fatalities. In the 2018-2022 period, there was
a lack of evidence or a missing investigation
in 21 of the accidents; eight accidents
involved some form of mechanical failure
(engine, flaps, electrical fire, landing gear, or
other part failures); nine involved collisions
with something on takeoff, approach, taxi, or
landing; and the remainder involved issues
like foreign object damage, cargo fires, and
possible weight and balance issues.

System Component Failure-Non
Powerplant (SCF-NP): There were eight
SCF-NP accidents in 2023, about equal to the
average per year for the previous five years.
Four of the 2023 events were gear collapses,
two involved hydraulic failure, one was a burst
tire, and the other was a pressurization
problem. For the six-year 2018-2023 period,
there were 47 accidents, including one fatal
accident. The fatal accident occurred in
September 2022, when a float-equipped de
Havilland Canada DHC-3T Turbine Otter that
was en route to its destination abruptly
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pitched down and crashed in the water in
Mutiny Bay, Washington, U.S. All 10 people
aboard were killed. The NTSB determined
that the probable cause was the in-flight
unthreading of a clamp nut from the horizontal
stabilizer trim actuator, which resulted in the
stabilizer moving to an extreme trailing-edge-

down position.

Nearly all of the SCF-NP accidents during
the review period resulted in substantial
damage to the aircraft. At least one involved
injury to passengers. More than half of the
accidents occurred during the landing phase,
but 11 occurred during the ground phase, six
during takeoff, one during initial climb, and
three during the en route phase. Generally,
these events were caused by landing gear
malfunctions that resulted in a landing gear
collapse while operating (28) or a failure to
extend or retract (three). Other mechanical
failures involved flight controls, pressurization,
tires, windows, brakes, cargo door, damage to
landing gear, damage to a generator, and
foreign object damage (FOD). Insufficient or
incorrect maintenance was related to at least
five events.

Loss of Control-In Flight (LOC-I): In
2023, there were three airliner LOC-I
accidents, of which two were fatal, resulting in
73 fatalities among passengers and crew. The
worst of the two fatal accidents occurred on
Jan. 15, 2023, when an ATR 72-500 crashed
while on final approach to the new Pokhara
International Airport in Nepal. All 72
passengers and crew were Kkilled in the

accident. In the 2018-2022 period, there were
an average of 6.2 LOC-| accidents per year.

LOC-I is considered a high-risk accident
category because these accidents often are
fatal. During the 2018-2022 period, there were
31 LOC-I accidents, and 20 of them, or 65
percent, were fatal accidents resulting in 846
fatalities among passengers and crew and
seven ground fatalities. Two of the three worst
fatal LOC-I accidents since 2018 were the
Boeing 737 MAX crashes in Indonesia and
Ethiopia, which together resulted in 346
fatalities. Also included in the total is the
accidental January 2020 shootdown of a
Ukraine International Airlines Boeing 737-800
near Tehran, Iran, by Iranian air defense

forces, which resulted in 176 fatalities.

Ten accidents in 2018-2022 involved
aerodynamic stalls, some because of icing
conditions and others because of excessive
pitch and slow airspeeds. Improper response
to downdrafts, wind shear or crosswinds was
noted in six of the accidents, and four
involved excessive maneuvers. Other
conditions included loss of situational
awareness in severe weather, inadvertent
activation of go-around mode, and engine
failure.

Controlled Flight Into Terrain (CFIT):
Like LOC-I accidents, CFIT accidents are a
high-risk category because of the likelihood of
fatalities. However, neither of the two CFIT
accidents that occurred in 2023 was a fatal
accident.
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During the 2018-2022 period, there were
27 CFIT accidents, or an average of 5.4 per
year. Fifteen of the accidents during the five-
year period were fatal, resulting in 111
fatalities among passengers and crew. One of
the worst accidents during the period
occurred on July 6, 2021, when an Antonov
An-268-100 being operated by Kamchatka
Aviation Enterprise on a scheduled domestic
flight in Russia struck a cliff while on approach
to Palana Airport on the Kamchatka
Peninsula. Twenty-eight passengers and crew

were killed in the accident.

Most of the CFIT accidents that occurred
during the 2018-2022 period involved adverse
weather conditions, such as low visibility and
ceilings, fog, and snow. Many happened in
mountainous terrain. In addition, the majority
of accidents involved operational
shortcomings of some kind, including visual
flight rules flights continuing into instrument
meteorological conditions, descent below
established minimums, deviations from
established routes, and late or improper
go-arounds. Many of the deviations and
descents below minimums could be
characterized as intentional noncompliance, a
factor that some believe may be under-
recognized in accident investigations. Of the
total of 27 CFIT accidents since 2018, 12
occurred during cargo operations.

Cabin: In the six-year period 2018-2023,
there were 23 events that occurred in
passenger cabins that are considered
accidents because of the seriousness of the

injuries suffered by crew and/or passengers.
None of the events were fatal. Nineteen of
these events involved crew injuries, and six
involved passenger injuries. Generally, these
events were caused by falls in or outside the
aircraft, tripping over something, collisions
with galley carts, hot liquid spills, and the
aircraft abruptly changing speed, among other
reasons. There was one cabin-related
accident in 2023, and the average for the
2018-2022 period was 4.6 per year.

Ramp: There were three ramp accidents
in 2023, two in the United States and one in
Germany.

The average for the previous five years
was 4.2 accidents per year. In the six-year
period, 2018- 2023, there were 24 ramp
accidents, one of which was fatal. In the fatal
accident, a flight attendant fell from an open
aircraft door. Ten of the 24 events involved
passenger injuries, four involved crew injuries,
and nine were ground staff injuries. Generally,
these events were caused by falls from the
aircraft stairs, an aircraft door, jet blast, a
sudden stop by the aircraft, or ground staff
being hit by the aircraft.

System Component Failure-Powerplant
(SCF-PP): In 2023, there were three SCF-PP
accidents, two of which were engine fire-
related, and one of which was a flameout.
None of the accidents were fatal. In the
previous five-year period, there were an

average of 3.4 accidents per year.
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Figure 5 Corporate jet Accidents and Accident Categories, 2018 2023
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In the six-year period 2018-2023, there
were 21 SCF-PP accidents. Five of these
accidents were fatal, resulting in 11 fatalities
among passengers and crew and one ground
fatality. Eight of the 21 accidents happened
during the en route flight phase, with the
others being divided among takeoff (four),
initial climb (two), approach (three), and one
each during landing or standing. Most
involved loss of thrust in one of the engines.
Other factors included fire or fire warnings,
uncontained failures (two), ingestion of
something or someone, fuel starvation, heavy
vibrations, and compressor stalls. Often these

created conditions in which pilots had to shut
down an engine, or deal with complete power
loss or flameouts. The loss of engine
operation in many cases led to a forced
landing.

Corporate Jet Accidents

Corporate jets® were involved in 32
accidents in 2023, of which seven were fatal
accidents, according to the ASN database.
The fatal events resulted in 27 fatalities
among passengers and crew in addition to
two people on the ground. During the five-

¢ The following are the ICAO aircraft designators for the corporate jet models covered in this analysis: ASTR, BE40, CZSA,
CZSB, CZSC, CZSM, CSOO0, CSOl, C510, CSZS, C526, CSSO, CSSI, CSSB, C560, C56X, C650, C680, C68A, C700, C750,
CL30, CL35, CL60, DJET, ES45, ESSO, ESOP, ESSP, EASO, FZTH, F900, FA10, FAZO, FASO, FASX, FA6X, FA7X, FABX,
GISO, GZSO0, G280, G650, GA4C, GASC, GA6C, GA7C, GABC, GALX, GLST, GL7T, GLEX, GLF3, GLF4, GLFS, GLF6,
GSPN, HAAT, HDJT, HFZO, LJ23, 1LJ24, LJZS, LJ28, LJ31, LJ35, LJ40, LJ45, LISS, LJ60, Lj70, LI75, L85, MS76, MU30,

PC24, PRM], S601, SFSO, Sj30, SJET, SP33, WwW24
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year 2018-2022 period, corporate jets were
involved in an average of 33.8 accidents per

year.

In the six years from 2018 through 2023,
corporate jets were involved in 203 accidents,
slightly more than half of which (110) occurred
during the landing phase. Of those 203
events, 40 were fatal accidents resulting in
148 fatalities among passengers and crew
and five ground fatalities.

The Foundation's analysis of corporate jet
accident data focused on six accident
categories, which accounted for
approximately 84 percent of accidents in 2023
and 82 percent of the accidents during 2018-
2022 period (Figure 5).

Figure 6 Corporate Jet Fatal Accidents, 1990-2023 (Blue bars represent annual number of fatal accidents;

Corporate Jet Accident
Categories

Runway Excursions (RE): Runway
excursions were, by far, the most common
accident type in corporate jet operations in
2023 and throughout the period under review.
In 2023, 14 of the 32 accidents involved
runway excursions, and in the six year-period,
there were 84 runway excursion accidents.

One of the 14 runway excursions in 2023
was a fatal accident. In November, a Learjet
35A operating as an air ambulance was
destroyed when it crashed at Cuernavaca
International Airport in Mexico. Two pilots and
two passengers were killed.
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During the 2018-2023 period, seven of
the 84 runway excursion accidents recorded
were fatal accidents, resulting in 21 fatalities
among passengers and crew and one person
on the ground. The worst of the fatal
accidents occurred on March 29, 2020, when
an Israel Aerospace Industries 1124A
Westwind Il crashed following a rejected
takeoff from Manila-Ninoy Aquino International
Airport in the Philippines and burst into
flames. Eight passengers and crew were
killed.

Runway excursions are far more
prevalent after landing than during the takeoff
phase. Of the 84 excursion accidents reported
for the 2018-2023 period, 72 occurred during
the landing phase. Analysis of a broader ASN
data set including corporate jets and
commercial airliners showed that 186 of 222
runway incursion accidents reported during
the 2018-2023 period occurred during the
landing phase. That broader dataset is
available on the Global Action Plan for the

Prevention of Runway Excursions (GAPPRE)

page on the Foundation's website. The
broader dataset also shows that veer-offs are

more common than runway overruns.

Loss of Control (LOC-I): After runway
excursions, LOC-| accidents usually are the
most common accident type. There were
three corporate jet LOC-I accidents in 2023,
but in the five-year 2018-2022 period, there
were 24, or an average of 4.8 per year. One
LOC-I accident last year was fatal and
resulted in a total of eight fatalities.

In the five-year 2018-2022 period, 16 of
the 24 LOC-I accidents were fatal accidents
resulting in 80 fatalities among passengers
and crew. The worst year for fatalities was
2021, when five accidents resulted in 27
fatalities. The worst fatal LOC-I| accident
during the period involved a Canadair
Challenger 601-3A corporate jet that crashed
in desert terrain during a flight from Las
Vegas, Nevada, U.S., to Monterrey, Mexico.
All 13 passengers and crew were killed.

Aerodynamic stalls remain a leading
cause of LOC-I accidents, and about 25
percent of these accidents involved stalls.
More specifically, a stall during a circling
approach remains a significant factor in LOC-I
accidents. Another contributor is spatial

disorientation.

Abnormal Runway Contact (ARC):
There were three abnormal runway contact
accidents in 2023, none of which were fatal.
In the previous five-year period, there were 14
abnormal runway accidents, or an average of
2.8 per year. None of the ARC accidents
during the period was fatal.

In at least two of the accidents during the
five-year period, the crew did not lower the
landing gear, and in other events, a part
failed, causing the gear to collapse. In two
cases, improper maintenance had been
performed on the landing gear, and one case
involved a runway excursion and landing gear
collapse following a rejected takeoff. In two of
the 2023 accidents, the aircraft landed hard
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after a stable approach and gear failed upon
touchdown. Both accidents are still under

investigation.

Unknown (UNK): There were five
accidents in 2023 that qualify as unknown,
which means there is not enough information
available about the event to put the accident
in a more specific category. In the previous
five years, there were an average of 1.8
accidents of unknown causes per year, which
is more than in any year in the prior five
years. Four of the unknown accidents in 2023
were fatal accidents, which equals the total for
the previous five years. During the six-year
period under review, there were eight fatal
accidents. This category also accounted for
24 fatalities in five of the seven events. For
many of the other accidents, little is known
about what happened; in some cases, the
aircraft crashed without any communication
from the flight crew before they died. As
accident investigations are completed, some
of these accidents may be recategorized.

In the previous five years, there were 15
accidents that are categorized as unknown.
Contributing factors in this group of accidents
included mechanical failures; collisions with
something on takeoff, approach or landing;
mishaps during taxiing; and damage during
armed conflicts.

System Component Failure-Non-
Powerplant (SCF-NP): There were two SCF-
NP accidents in 2023, one of which was fatal.
On March 3, 2023, a Bombardier BD-100-IAIO

(Challenger 300) was involved in an accident
while en route from Keene, New Hampshire,
U.S, to Leesburg, Virginia. A passenger was
injured during an abrupt pitch-up event that
was potentially caused by a faulty stab trim
(trimmable horizontal stabilizer) system. The
passenger later died at a hospital because of
her injuries.

In the previous five years, there were 12
SCF-NP accidents, two of which were fatal.
On Sept. 4, 2022, a Cessna 551 Citation II/SP
was destroyed when it crashed into the Baltic
Sea while en route from Spain to Germany.
Radio communication indicated a
pressurization problem, and fighter escorts
took photos showing an incapacitated pilot in
the left seat and his oxygen mask hanging
unused in its place. An investigation
continues, but it is suspected that the plane
crashed into the Baltic Sea after fuel was
exhausted. The other fatal accident occurred
in January 2018, when a Gulfstream G150
cabin became pressurized while the aircraft
was on the ground. The captain of the aircraft
died from injuries sustained when he was
struck by the cabin door which blew open with
excessive force. The remaining accidents in
the 2018-2022 period involved gear collapses,
pressurization failures during flight, and brake
fires.

Bird Strike: There was one bird strike
accident in 2023. In the previous five years,
there were eight accidents, or 1.8 per year, on
average. None of the accidents during the

review period was fatal. In every event,
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significant damage occurred to the aircraft,
and these events happened in nearly every
phase of flight. All but one of the reported
accidents occurred in the United States,
which likely is related to the country's
extensive business aviation traffic and to the
emphasis that U.S. Federal Aviation
Administration puts on encouraging operators
to report bird and wildlife strikes.

Call to Action

The aviation industry has made significant
safety progress over the decades, but the
Foundation and other industry stakeholders
are continually in pursuit of greater
improvement. Technology has had a positive
impact on the decline in the number of midair
collisions, CFIT accidents, and, to a lesser
extent, LOC-I accidents and runway
excursions. Safety also is improved by
changes to processes and behavioral norms.
As safety performance improvement has
slowed in recent years, there is often an even
greater need to strengthen SOPs and weak
links in the chain of events leading to an
accident. The Foundation believes there is
still much to learn from the worldwide accident
record about prioritizing accident-reduction
efforts in the accident categories discussed in
this report.

Safety Culture — Given the importance of
a robust safety culture and the need to drive
safety improvements as operations increase,
it is imperative for operators, manufacturers,
regulators, and other stakeholders to combat

complacency and maintain an active focus on
actions and policies that will help reduce risk.
These include strict adherence to safety
protocols and SOPs, regular safety training,
promoting personal and collective
responsibility for safety, collaborating on risk
identification and mitigation, and sharing
safety information up and down and across
organizations.

Turbulence — Turbulence-related
accidents are increasing, and climate change
may be a contributing factor. Airline
passengers need to recognize the importance
of adhering to crew instructions to fasten their
seat belts, whether those instructions are
delivered verbally or through illumination of
the seat belt sign. Passengers should also
habitually keep their seat belts fastened
whenever seated. Operators should consider
ways of bringing to the attention of all
passengers and cabin crew the risk
associated with failing to wear a seat belt.
Additionally, operators should review their
SOPs to ensure that the balance between
cabin or galley checks and self-protection for
cabin crewmembers is included in the threat
and error management processes for flight
and cabin crews. The industry must continue
to improve its ability to detect areas of
turbulence, particularly clear air turbulence,
and to share that information. The NTSB
study referenced in this report contains
several recommendations that deserve
consideration, not just in the United States but
around the world.
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Runway Excursions — Excursions are a
significant risk for all sectors of aviation. The
Foundation strongly encourages the
implementation of recommendations made in
the GAPPRE and GADM&E reports. In
advance of the coming European Union
Aviation Safety Agency mandate that large
aircraft operated in commercial air transport
be equipped with a runway overrun
awareness and alerting system, some
manufacturers are already equipping their
fleets. The technology has not been in the
fleet long enough to measure its
effectiveness, but the Foundation believes
this technology has potential to reduce
excursions and equipage should be

encouraged.

Runway Incursion — The Foundation
also is concerned about the ongoing risk of
runway incursions, particularly in light of the
incursion events reported since the start of
2023, and believes it is important to raise
awareness of this safety risk. In December,
the Foundation released the Global Action
Plan for the Prevention of Runway Incursions
(GAPPRI) and strongly encourages all
relevant aviation stakeholders to review the
document and its recommendations.

Ground Damage — The risk of a ground
collision and resulting damage requires
precautions as part of regular procedures in
flight operations, ground operations,
maintenance, and elsewhere. As the industry
acquires a large number of new,
inexperienced personnel, the interfaces

between operational areas can lead to risks
that may have been handled more capably by
seasoned professionals. The Foundation
highly recommends that operators and
maintenance and ground handling
organizations reinforce safety norms and
proper procedures among front-line workers
when daily activities are conducted.
Investment in proper training also is critical. In
addition, the Foundation supports the
practical use of technology solutions, such as
anti-collision systems, to reduce ground
damage occurrences.

LOC-1 — Despite some recent
improvement, this area still needs attention
and better compliance with checklist
procedures. When pressures to meet
schedules clash with SOPs, operators need to
practice healthy crew resource management
efforts and recognize that risk must be
managed within the boundaries of an
acceptable process. If the process is not
serving the needs of flight crewmembers, it
must be revisited and revised accordingly.
Operators and regulators must ensure that
the training of flight crewmembers is carried
out in the spirit of International Civil Aviation
Organization Annex 6 Part 1 Chapter 9 Para
9.3.1, which covers training in knowledge and
skills related to human performance.

CFIT — Despite improvement, risks
persist, with loss of situational awareness in
instrument meteorological conditions one of
the most common occurrences in this

accident category. As with LOC-I, ensuring
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the quality of flight crew training is paramount.
If aircraft are equipped with terrain warning
systems, operators should regularly monitor
adherence and response to these warnings,
and if aircraft are not equipped with these
systems, operators should ensure additional
precautions are part of their SOPs. It is also
important that operators ensure that the most
up-todate terrain database is being used and,
where possible, the global positioning system
should be used as the source of position
information.

The Foundation chose to focus on
accident categories that are sizeable and
relevant around the world. Making significant
safety progress requires focusing on the
circumstances and causes of accidents in the
categories that account for the majority of
accidents and more than 90 percent of all
fatalities. Technology improvements likely will
continue to address some of the causes of
these accidents, but human attention to
details, revising processes to ensure the
highest confidence of safe outcomes and
applying the necessary lessons learned from
the mistakes of the past also play an
important role and will require actions on
several fronts. As we have noted in our
analysis, not every region of the world or
every sector is experiencing similar results,
and solutions may need to be focused on
unique experiences and challenges. The
Foundation will continue to look for
opportunities to improve the overall risk
picture for the industry, and undoubtedly,
improvements will require great collaboration

among stakeholders.

ASN Accident Dashboard

The Foundation has created an
interactive dashboard where data on the
accidents that occurred in 2023 and in the
previous five years can be found. The
dashboard, which covers airliner and
corporate jet accidents, enables users to
examine the data and do their own research.
It also includes links to the relevant accident
entries in ASN. ——

From FSF March 2024
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Frequency of Events by Role Assignment and Geographic Region

Role Assignment

PIC as PF SIC as PF TOTAL
Region Events Events Events
Africa 41 (75.9%) 13 (24.1%) 54 (100%)
Asia and Middle East 204 (76.1%) 64 (23.9%) 268 (100%)
Europe 214 (66.9%) 106 (33.1%) 320 (100%)
North America 103 (65.6%) 54 (34.4%) 157 (100%)
South America and Caribbean 35 (83.3%) 7 (16.7%) 42 (100%)

Total 597 (71.0%)

244 (29.0%) 841 (100%)
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BOUNDARIES OF TRAINING

Pilot Competency Envelopes
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HRF P I e O R SR B AR R I R £ -
SRFRURH B TE LB AR TR ERY
(IR

3. S RAMM L ERNBE
Bl o B4 53 TR i 2 B I RE B A A
# (Elevating Aviation Safety
and Human Performance:

Enhancing Pilot Competency
and Training)
s 2 TR AL B BIFITRR - 58 T & FIRR R
A & AR AE m CAnfE 13: 555 e
) o RO B e - thags b
TRAURH S AR -

Key pilot behaviors organized into
pilot competencies

LIF]

Application
of Knowledge

0=

0-d

Application of Procedures and
Compliance with Regulations

@

Communication

13: BFIRFT B SH9E M

75
.
Flight Path Management
using Automation

Flight Path Management
Manual Control

Problem Solving
and Decision Making

Situational Awareness and
Management of Information

(e}

202, O E

Leadership and Teamwork

Workload Management
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Operational data

(FDA, LOSA, Safety Reports, etc.)

Training ﬁ

program

Training

delivery

Training
Loop

development

Operational
Loop

Crew Grading,
Telemetry and
Feedback
Data

'

B 14: FREHEIIFRAYEER

F£F A SGA Solutions ¥R #8 /N B #E FH £
(Chairman) Shai Gill * CAE A [X] 7z 27 R} £
Ji# it £ (Head of Learning Science and Human
Performance, CAE) Richard J. Kennedy f#--
WA EFH T KREKE (Director, RMIT
University) Lea Vesic ~ L3Harris B8RS4
A% H (Safety Manager) Robert Holiday DA 5z
B G iZZ B737 PR & TR B AT HE R H
(Senior Manager Fleet Standards B737, United
Airlines) Dr. Mike Gillen B AR GmafEH
SN T — I B A AN E R
RMIEEA B - B A ek ity A 28l
ETHIIBREIAZS (AnkE 14: 355 fEeeiE )
DU FHANARARIEE 2 20T T A [T ACRY %8
G A IR AR E A R - gy
e AR IRYRRE -

4. k8 6 ¢ kB & G 22 i L s AL
B2 M fii % %= (Improving Global
Aviation Safety by Unleashing
the Power of Information
Sharing)

e NBIE 222 AlIRAT B o & TREE

Operatlonal and training changes required

£ 36 #& B (Manager of Engineering
and Operations, ALPA) Randy Kenagy
E 3 1h & IR &2 B ZF (Aviation Safety
Chair, ALPA) Steve Jangelis £ = »

22 B8 4 4 & AN By A &l AR (VP of
Safety, Security and Technical Affairs,
Airbus) Craig Hoskins ~ i/ ] 3& M
D b 22 5E g & 2 A AR A R R
(Director of Safety and Operations,
Latin America and Caribbean Air
Transport Association, ALTA) Virginio
Agusto Corrieri De Castro DL 5z ¥
TRZ B ER e T2 5E
Engineer, Korea Institute of Aviation

L E

= (Research

Safety Technology) Jason Lee 5 »
HIESE AR T T aTam -

eI E AN ZHIM AR - HEZL
EERTZVE AL AN - Fri SRR E
AVERHEME ? S¥ENE 2 ULEREREIF
B ? IEHME B G IO K LB 2
27 BEHWE - 2ERHEHERE L ? ELEH
e B U IRAI R RE

HEDRHEAIIRG - BT AERE IR

TTIEMERI AT - XE%%‘&ﬁﬁE’Jw% i
%ﬁ%ﬁ °

Ry

—EE R

e B HBERH ~ 28

# B — 41 1
AR ERMK
R AT
o RRHMS
SRRt R
HIERA -

& 15 : Michael Graham
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5. /NELRE B HE I B4l (Hiring For
Success, Not Tragedy)

“An operation is only as strong as its
weakest player.” ZEEKHIHEREIHE S =
—RBEM - BMPHEE R IHE S S
1Ea% B —#E AMUAE N - AR A]E - 4
Fh A 2 B 1 1 B A2 I B EE S (R - JERX
BIRLZIERH - MG E AN SERER - A RelE
RARBIES: -

6. HUH 3 HR P b AU A R
% 58 MOE 3 8 (Upset Prevention
and Recovery Training - A
Focus On Prevention)

P AR IE W BBV SRR - B T f#
EABERIEIBRSN - WG #1122 (United Airlines)
Robert Pucino 1 5 2 3 BHFEEX iR RMLAH B
ARDLEE AR - R DBEHURRRIFIIGRR » 4 RE
R BT S T RER AV A B
ARREIY » #REIE A MR E -

PARIS 2024

2routeAto A
- Issy = Issy
. LBG - LBG

3routesAto B
. Issy = Saint Cyr
. Issy - Austerlitz
. LBG - CDG

17/11/2023

E16: ERREFHEHEERTRBIRE

7. W8 7 ORI A L e EPR
) R HE I B 3R (Horizons of
Aviation Safety: Navigating the
Safe Integration and Progress
on AAM)

TZErhEHREE ) RURHCRIRE SIS | BEE
RIS 2024 FAVBGE - EBGEIIR] - 22
AR BB R AR K22 (A 16: 7%
B IR ) o TAESREIIMN - 5% 2025 5 -
e biiaE 222 FE R B AEEs) -

F 7 A SkyGrid fii K 1 1T & (CEO)
Fabrice Kunzi ~ 2% ] K F fifi 22 #4 J& 81 #r 51
= #& H (Innovation Program Manager, French
DGAC/DSAC) ~ Joby Aviation BJ Bonny
Simi ~ Volocopter 22 15 35 5 35 i& £ (Head of
Airspace and Vertiports) Jorn Jaeger 55 &t BH 38
AR ASERE - BERDA T RE kY
— b Pk B RS Bl 2RI PR G - LGS
HIEE ARG ~ W2 2R REERVETE ~ MR Ml BEY 3
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E/\‘R‘I\—A‘
BEE -

17T 2 fFE e % i Sty
BREETBERKE
WA EE A -
T BB ~ BB E
i ~ s AL ~ BLE R
o I 3 H AR e ik B /
FHIEE - BB &7 Ame rigail
BEHEE  LERRL
A~ UE >~ MR EREE S TR - A RE
R R L D A E R R A2GE T A -

(Z) $=H:11H8H-
1. WG -
1AM EL B M 90 B4R B ARl IE
FIEAEIR 2 N EREBINYE SR —EI A= - 1k
WY THEEL Anne Rigail 435 1 M BTy
2577 o e ET s B AR A FIRY e 2 3E

= |48
- Rk

Early commercial jets

3" Generation

SEAE - AR RS S Y
tedr - P At R b A S ER  =
KREREREMAZ2EH E
IMATHERREIREDL T - MREH
AREVRAIBE A - AR HE 2= ERET RE kK
IRRK 5 DURATRIIRC 5 [ 4R S PRt A
iz ESE > U HE AT RS B e ST —
R TREANAEE - #EENA
B NS HIHEB )T -

el 8 P  RRAL

BE- ZHEEERBA B RN
Bl B % & B % )1 (Transforming
Aviation: Exploring the Global
Safety Impact of AI, Advanced
Automation, and Digital
Solutions)

PHRHES - FBIRTTHEINZ 2 - thEER
BRATURH B AE BRZRBEIRT - ZHaRMS (A0

Four Generations of Commercial Jet Aircraft

AIRBUS

2 | _
4™ Generation
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oy Bl RO PR 2

KE Turbulence Trend Analysis System e 11as)

KSREAN AIR

After the Turbulence

Weather Deviation?
Seat belt Sign On?
Mach Speed Reduction?

[ 19: ST A AL S TRAN BY 1% SR AL TR AR e

18: FE L e HEE ) 5 (EFBErEA
22 [0 B8 % g A4 A B iR &= (Head of Flight and
Cabin Architecture, Airbus) Nicolas Ranque $
BE - TER MG AANE - tBA]RE
TGRSR - AR R E I (E s AL
B A b A 22 2 U Y R — R R
B AE I S B AHBR B B (B #G15 F0 & 1F -

3. B9 BEEAN & 2R kR E
FEE RREHEB - RN R
2% RE P 8 ¥ & (Safeguarding

Light turbulence detected?
| Seat belt Sign Maintained Duration?
Altitude Change Requested?

Operations and Managing Risk
on the Flight Deck: Exploring
Consequences of Fatigue, Flight
Time, and Incapacitation)

ZEH R ABNRT B @& R (ECA
Director) Didier Moraine £ & 0y 5| & » i
A& I PR AT 22 R R B R E L B R R
£ (Director of Avionics Product Strategy,

Collins Aerospace) Adam Evanschwartz »

B & HE Pt & 4 B B2 K (Head of Scheduling

CREW FATIGUE PRESSURES ALL ASPECTS OF
THE SYSTEM

O &
A 4

L Colinsfarcepmen

How well are we measuring
fatigue today?

2

+ Data completeness?
« Degree of objectivity?
« Accuracy?

+ Confidence?

FLIGHT
SAFETY 4
FOUNDATION

notirchude vy expon covrolied lechnical dass
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[s

B A R 2

Safety, Boeing) Tomas Klemets DL 5z Bt P 22
T2 AR E L K (Head of Operational
Safety, SQS, and Integrated Risk Management,
EUROCONTROL) Antonio Licu 5 3 BH T %
% 1 AR E T E o HE R A A S
IEMAY R RIfE R RE e a1t -

aH e S 2 A S B 55 R B A
R B‘%TT“E B ETERI G - BRI A
REE ﬁﬁ??ﬁﬁg*%ﬂ/jﬁﬂlfﬁﬂj“%( H
WEWER > 2R T BRI A BINTEEK
SriafabgK 7R IEMERES: - A REAEMZZFSE
o BUREIRIE 25 AT REE AT fE T - (ANE 20:
i e P )

Aa] A AR HERE - 2 i 22 AR A 2
FKIEHRRE o

4. R 10 LRI NRAECE &2 2
8D D IENLIRA BRI
(Ensuring Safe Integration of
UAS - Regulator and Operator

Applvine UAS Technologies durine a Wildlife

Perspectives)

Jo A% By S P o R sk B 2 e
B 18 M1 22 K B2 i K SR B B % (Assistant
Professor of Aeronautical Science, Embry-Riddle
Aeronautical University) Flavio Mendonca {8
{(=F ¥ e F SRR VSERE S 1)kY/ban ) TRy
B WRERL 2 AR mT DU [ 5 =5
HIEEES - AR T ST A B YIRS BRI (s
21: A AR ) - T R R P
HEFNERTE - DR FH | E LT
FHRHSCH

T FF AT SRR 2 B < o OE A R
it £ (Director of Advanced Systems, FSF)
Debbie Kirman th 3£ — 2> Bl it A B& 15 J#H 5
DRONAMICS “Z &5 & (Director of Safety,
Quality and Compliance) Martha Romero *
77 ¥ 55 B N R 1 )5S E B B B (Principal
Advisor, Australia Aviation and Mass Transport,
Rio Tinto) Kevan Reeves DA S B HFE 224
B AR A I THEES (Executive Director,

Hazard Assessment

Acaidolln 523

P

FLIGHT
SAFETY

----------

E21: EAKAER
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FAA UAS Integration Office) Jeffrey
Vincent I FEREET T3 3w

[REEIEEE YN V- NS S
o LB T - #E iR
FE & P DMt MRS B AR RS T
R A BRESERT - REFIBEEIE AR
R IRE LR - Hrh e &g
HARD -

e SR i BB R A D AR A R A B3
% (EG VBTN IVEIVE =S 3 S
& AL EEHIERH] -

5. 1l ZEEM A HE
B AE W 2 42 15 i B B {F (Safety
Management Systems:
Fostering Best Practices and
Performance)

& Arthur J. Gallagher & Co. & E,E F”ﬂ
(Senior Advisor) Sandy Lonsbury ¥& H! € 3%
PRl 5] 22 B 22 28 B R e 4 f@@%

FUELING THE SMS

AN ORIGINALITY AT AIR FRANCE:

v [0 SO
TR

HEVE

11 Unions

Out of 18 main Unions

33 experts

B23: EMEIR231t

ISAT e Safety Performance Assessment

ISAT
113r ] Tier 1
Mlhmu s:l'oty
“m. Pcriun'nane-
Statistics
Sarst',« Policy

TerS e e
ty Risk
::lsbhn Promoation Mﬂnagamam Management :::h

Safety Assurance

Tiar4 Tler3

SMS Measures &
Trending

Business Risk Profile Index

Operations/Fleet/Country/Accident Assessment Factors

BE22: RIFAFIRIEEE,

oy - FE Y LB DR |
wiitiE e —EIREERYIAES - KA 2
22N R BRI - BE 0 AR R B
WA BRE KRR (AE 22: 3% &
LR =D

THE JOINT UNIONS FORUM

Forum Syndical de la Sécurité des Vols

Since 2013

Flight Operations and Cabin
Maintenance

OCC and Dispatch

Ramp, Passage and Cargo

All Operational Dpt.
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It 3 & £ 3 FF A WYVERN Ltd ¥ 17
= (CEO) Sonnie Bates fE -5 [&E T » #—
24 Bl 7788 o] 1 A A B A S 2 2 S H (Safety
Manager of UAS, Deutsche Bahn) Sebastian
Blech LU A28 TREIFE (EVP, Air France
Corporate Safety) Didier Nicolini 3£ 17 Z4 Z1 Yy

PEEYN
NN

M= lA 2 2 S HER) - REFMIEL
A AR S JIRIRRE - A = T IRy
ek - BR T RS D E Ay el g Rs (A00E 23:
R e ) o APt & TR E R
e AN IR L AT - BUER
55 TR ~ EEUE B R R L R R
W% BRTEE SR o I BA 4G RO AT AR
S ] DUElE H CIRAIMTHLIREE R - i 1
SRR T

LENACREREE - RERZ AR
TERARE S - A LB Y ~ AR ey
AT R R o MAEMIZEE M - LHFE
ZIAFHRAARMIAE S & - R T EHER
HSES - A REfL B it AR -

6. 12 FREEZEHRHKW

BRI~ B SR S ORD PR R BH MR H
A B R AR I BE W (Exploring

Safety

System Safety

El24: BEHENLEER

Safety Management Systems
Limitations, Relationship to

Improved Resiliency, Measures
of Effectiveness, and Future
Applications)

T A B R AT A 2 A 2 A R
(Chief of Safety Management Section, ICAO Air
Navigation Bureau) Elizabeth Gnehm 43 S 4t
ZEFTHE 11 ERRIVEENS - HEAER
FZA A BCETT B SR P - LB AR
FEfZZERCITC A - (HHEERAEEE

FRAE B — 2\ R B/ E 2R HiNE » J5E H AR
R A AFE RS - PTRESEAMS AL ©

I % ER AL O B 19 57 Y A 28 2 AR
2016 FE#Aitk - HILEEHEERER - &
FH 2 BIEFZRAIMESE - QAR AT 2026
FhAtaTE N ; MHEREHEITEERAZ - 208
FIRT I 2024 4 JECAN A HT hid 2 2 3 it
o

B bt B9 TSR S - BB AR
[ 2018 -5 13 JGEMLE R 2 KRRk
it 22 £} 22 & 3% (the Thirteenth Air Navigation

Conference and the Second High-level

IMS

(all management
systems)

ISMS

(all departments)
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B

Risk Integration

'’y
v
AL

o
@
Q
[
@
=
o
@
0w
c
Q

o

SUPPLIER

A
aia

OPERATOR

Consequences
Consequences

Joint Safety Risk Management

E25: RENEXRLRES

Conference on Aviation Security) FHE[IFgH! » 4
E B A Zen 22 - BB AT
HZe S B (ke 24: 3% EEE ) 5 Wik
R TR R B E BT/ MH (Integrated
Risk Management Study Group, IRM SG) * A
2021 FHETE T/ MHR IR RERLE] » H T
EEY BBIIMAGZIE/INE - WFEETR 2024
FAAFAFER IR & -

HEIIE ICAO & 5B - AR R AT
IR R - I EB B R & - AR
B Rs EHTHER < EEIR L - AR REMENR
R A& 1% Elizabeth Gnehm 237 A8 » 4th
FORB R B R SR - A S EAMTRE B EIIRT i

L EHRE -

B & L B El # (VP of SMS, Boeing)
Daniel Freeman Eil & ££ %¢ 4= T 2 Hli (Senior
Safety Engineer) Demi Coolen Mf 43 S A4
FEIERIT L IS - AT TIE Lt
JFERS ~ BIP S ROERE ~ BRBRIHIAE A A
L E AT PRI ~ R - TEE
2 A FIAERYERAS - DR RS IREEE

KBy ER (AN 25: 54 fEeeRE ) -

5 4h 38 5 IBAC (International Business
Aviation Council) Stephane De Wolf i @i F§
B2 F WM L 2 S BR = (Head of Air Safety

Europe, Amazon) Ilias Panagapoulos HJ435 °

eREEE AR T ESE R
W e E R L 2 E e - HEF
e — SR - BAMARAERAE S
(a2 2= s PR P R B I - (AT 2 RAIH
FIE R AFRETRATER 23 5 2RI > S EEAIZE
EEMH AN - FERL EBHAO 2 R E B R,
7!

B DIERES
— DY
(—) B ERBLE PR e EY)
IASS 26 76 e - 7 (2023) F/R

EBI AT > K E 45 EE%
HL R - 345 A2 H o SEEES 2
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(=)

(1)

AIMIZZEESE PR LA E - BB
7§ Z B B Pk ~ SRS RYTR
2~ ARV LEREER - it
ﬁ%&%ﬂﬁ% FrefiRE S B REF
R~ ZREMNR ~ et EIR
M BE ~ ANLEEEM ~ W5E
B AEE B ~ BREHR
e~ LA R IR 2 ]
PS B B BRI IR AT 3 KBS
HIE o 8 BRI B AR - 3R
Bilgy A\ BIEFIERBMHRER - Eam R

% o

wmwm

TR E 75 e 5 5 reihin 22 LI A FE R
T

HEEE R AR ER L AR R
g KRR - ERITLEES
g~ B2 bz 10 AR
RN IASS 5 76 JEeri - R
HES IR L S iy EHi 22
B [ RS R L 22 2 2 SRS TR

T8 el B F ¥R P A1 O

“An operation is only as strong as its
411 A ICAO ™ No
country left behind!” FYI5EAHIE] » it
22 FE SEER BT FRAMEIL[E] 55 TRy
LR FE SRR T - BRE
STERH L W EIRREE ] -

weakest player.”

a5 WM e 2% M (Integrated
Safety Management System) :

i€ 2013 55 — R BB AT A K56

19 SRfRUEE R - 202 BT HiR -
— HERHESE - A RIRAY B
FIPIRELE - T R AL AN iEs B
ER  E—PERG > FREEAX
HhE PR - EE 2 B R &
AR5 3 2 S R A AR 2 Ffr 2 4
JEE R B R — 5 B AA] By BE T fe
M2 B AR RAHRRTES | - LUEA
BRI L 2 EHRHI RS - 28
—HPURI—EFRE - HaiHEAR ) a
Hepa - (HIRMERTEST T -

=N

(—) FEIEICAO B > ERHEIRES

bnlﬁﬂﬂﬁ%§%$9%%@§§ L)U?%ri%
1S EoRT i s 5 4 Fre B

(Z) BAEGRERERREFIER > 26 HE

RS ERENBEEE  FARE
KRR @EREEERBER 2 2% > i
TEAR SR B 2R A & e A R RE - R
A FES B HAER RGBS
BT © —ar
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T Bt — e VTOL 22 as BeifiRy Bh Bl 2% e B i

WETEE R A1
—eVTOL ﬂnﬁ:%ﬂiﬂ’ﬁﬁ#mﬁ EIEERIAN

FE: ZEE - RER

P BT DGEI T/
H 21 thRC WIHIBEAS - BE E@ A i
ErrEeE
F AR B T A A BR O EBR A 5E - & & AR RARR
TEABER B BT Bl pg S U o ANE B HACHTIIRR LG - BEE E @RS Y
EAGEE T AR B, - APt T AR A AL ER LSRR B B A

TERMBGER BT - A 8 IS AT B g S U 71511‘@%
BT > B EEN - RITHEER > BEKE L AOEERTIE R - AR T T
PSR - 27T & e AR TEREAlE] ASGERUEE R I - BEEMDR - ElE)
IRFFE AR 7 A » B B sk (eVTOL) J1 > HEEM - RITEER ~ FERLE B
iz an A nl E M ZE SR SN AT - Bosy TN 271 &R AP T REAN R Ry i
HENMLIRIT R EL R EN Sy - DIBRIREAETRE R VR - EEIFEE R (eVTOL) fiZ2
FURRSR » g [ 7 IRBE RS RS ~ YA BERE a3 U 22 2R B SMERET - Bl G HE)
fiize N Al EAL SRR ANERETT - &R LIRITSRIREE B )T - DURIREATRERYER
it~ BOGE eVTOL M SRIUHTAIA A - B K- 5[ 7IREERE R ~ IRHEGER - iz
PEERACRR AT R ZGE T > e Hatihn  ARBEAGESIERD - Ml R&ExRE
HYRHER T K - [FIRFEREE 7 EfedE - BOE eVTOL iz ss iy Bl A F] - B REE
BSOS BOR GRS fo R BN BOE R IRy ARSRIERAVHT R A T, - e H a3 ey
FESERS R o HR - fERGSR AR L2 2T THERTOK - FIREE T E - B
SEEGRETE ~ BORASE ~ BRI - FER B BOR SRS R S B B R SRR A S
B - MRRE TR CEE AR R - HR o FER SR AT LB TR
MR SER S - B 2010 508 @ SEFEMEN RO BRI BRIk - SE AV B -
WRAIRII T2 » AR~ R R IEP@E M AR RE S 1 38 & P2 i A AIE A Y
EFELICRE - W5 7T REESMNEMAER SR B 2010 8 - @AM G
A METEIGERAEER G - thip® BT K BEAER - 20X ES
TAFIRAETE T - ASGRIEABSERTBEEE  JUIRSS - 3| 7 REESHEMIRA > A
f)tﬁ(mﬁg) FIEE - BERY eVTOL fiiz2  (EAWENSHE N RAEER S - g8 7 A

fr (L) AR  RITIHBERRK LY MIAEE T - AU A BT SR
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(HE ) FHEZ - #ERY eVTOL fiiizZds (il
) BB - TRITIEE poS R FHEE
DI TR

MRIE LB = BRI T & (Vertical Flight
Society * VFS ) £ (2022 4 ) #1THVE RHEE R -
] 2022 4 Fy 1 0 G 48 i B Z i i 350
F AR eVTOL #2285 » 3%aT HifH
RUFE T 600 il DL _E - VES $147 # 5 Mike
Hirschberg %71 @ [K] eVTOL fifiZ2 23 i 2
& > N R RAY S TR A
(Aadvanced Air Mobility ) BIFTHEE -

AR ZE 28 FH L » e VTOL Mz #3824
are

=~ BETRRCRS
eVTOL i %2 254 3 & 22 R HdAT » R
S ] st 1T 11 [ BRE PR T 7 ] e 6T 53 oy R
HiE 5 MRS UK PR TR AR
FELRABRIEZHT] » eVTOL /Y
22 SR BHTIEE B/ - TRESE R RE TR R

#

= ARSI
BEE GNSS ff B A5
s A AT Y E R BER » [A]—2Z2 R
AIEMRIMZEER % - e EE R B R
R T HYE A - SEETG eVTOL 1Y
s EE IS E 2T -

=~ BE KRR
%5 & eVTOL ffiZZ ey 55— KEE
LLZE B Joby /2~ H] 42 FEHY eVTOL fifi 22
o Fo B - BHET A T HY B AR A
bt - BN E] eVTOL iz 23 EAIFE
60-65 43 H » FHE A Ik i T A8 SE H R

R FR AT R - T AR LA
s E PR ez 80 20 LA E - KHY
B R AU B T BLRF R -

Py ~ R IR

eVTOL #iZZ8sfE & s BRI T 20 ¢
YT B BEARES o AR TR SR
R AE AR - FEEZ R R R YRR
% B REEIRES - KT BB
G E SR Ryt A — 20 = b
KEFTK 2 eVIOL fiZ22sEEr H
Al G ER—IRRAHE » BIRTEE R IERE
HIES IR % ~ B SE B 2 TR B I S B
RARFHiE - AL A2 -

2+ oVTOL A ZEE3 1Y 53 0T

BT eVTOL fii 2288 B iy =
Tk ERBA B RS R A [F] A Y B TR
Fi=k

o 4
T

—~ ZjER (multi-copter)

% feHE e — M A B EEEAIHZZ
7y o g e A BRI TaN A £ BTt
B J7 o FeREAYGEA ELE A G E AR
HRER T LA, - T oA A e 3
& FEAHECR OB - (e PEHITRITES
HOEITHIEN o B IEH RITIR R H 2
feE v] Loy BB TR K - fesa R RsE
TS TR RS A i 5 I TR SEERET - Ik
WEAURY eVTOL #iZZ s fE S E 4 i 2
10 ERMEA TR/ NERE -

—~ T+ BFiRSE (Lift+Cruise)
B se B SKR R E HKHISCERIY S R E
a o BN AT R S E =R o LR
HUER A HE ST e B AR ok IR e {225 5
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1]

BEST - [RIRF SLEAT RIF AT R Y
BER(EHET T NI R AR - I
B3 DARAEEGET « KRy EL AP B TR
FYZESRENTT ~ TRATANE ~ AEHEEGT &
BRI FENEEAE A - AL ERY
eVTOL iz e SR HE Mt AT -

i jig . (Tiltrotor) o i i 1% =
(Tiltwing)
B ARG RENEEE 15k
S IS A B 2 88 — B A e /KSR
e H A7 B R RO R A - R
B E B R E A ER - MEREH
FEY eI E A4 - Al TEE R
R ~ RERZE R e R TENE 5 28E)
B BB B ME REAE /K ST B RE R B AR
etk - BEER SRR o HEEE
RS HL H F R RITREEA B BE - GRELE
TEIE AR B i A - TR
SR A VB R T ) B AR E MR R RE
WARSE R - BEPZE T RMAYTT5E

4R 7+ AR
( multi- &
copter ) ( Lift+Cruise )

o

Y~ 3R E ) (MR ) #E ) (Ducted
Vector Thrust)
T OE) BB & HE T BT (Ducted
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