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[Abstract]

For predictive aviation safety management, the establishment of safety performance indicators to measure and manage the safety
performance of service providers must be preceded. In particular, leading indicators are significant in that they play an important
role in identifying and managing the causes of accident/incident in advance. However, the current safety performance indicators
of the domestic aviation industry have limitations in that they focus on lagging indicators based on events that have already
occurred. Therefore, the purpose of this study is to construct Korean leading indicators for preventive safety management. In
addition, we verify the validity and importance of the indicators based on review of the experts and AHP analysis. This study is
meaningful in that it can support the proactive safety management of the domestic aviation industry through the development of

leading safety indicators, which have been relatively lacking in research.

Key word : AHP analysis, Aviation safety management, Leading indicator, Safety management system,
Safety performance.
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Table 2. Example of SPI(flight operation field)

Indicator Definition

Runway excursion Veer off or overrun from the runway surface

Any occurrence at an aerodrome involving the
incorrect presence of an aircraft, vehicle or
person on the protected area of a surface
designated for the landing and take off of aircraft

Runway incursion

Loss of aircraft control while, or deviation from

Loss of control intended flightpath

[O(A total of 19)
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Table 3. Classification of leading indicators in aviation field
Field g;zrsl; hﬁitnfr Specific Contents
-"Upset Prevention and Recovery
Training" more than once a year
Strength | -Reject Takeoff training and "Go
en Around Training"
training | -ACAS/TCAS procedure
for flight | training more than twice a year
simulati | -Windshear avoidance
on procedures, turbulence avoidance
systems | procedures Training
. -CRM and Decision Making
—S?lp ) Training
-Distraction
-Skill -Check compliance with Standard
based take-off and landing procedure
Flight | error (SID/STAR)
Opera -Monitor whether cockpit crew,
tion Reinforc | cabin crew and flight dispatcher
ement of | check the latest weather
flight information when they brief
quality | together
audit -Taxiway awareness Training
-Inspect compliance with
Taxiway awareness procedures
and situational awareness in Hot
Spot area
TCOmr.nun Enhance -Situation awareness Training
1cation ground -ATC International Standard
error training Phraseology Training
-Awarene -CRM Training
Ss error
-Knowled Safety | -Announce for learning "Stop &

ST 20} oflwokaix

i}

|2 BEREFAM $>0 HetelT

Field g;ﬁgg m Specific Contents
Confirm"

. -Establish a safety culture so that
ge based | campaig pilots can freely report in case of
error n suspected hard landing, and

conduct campaigns
-Proceduralization of briefing
about preventing runway
Improve excursipn before takeoff (T/O,
Instituio L/D Briefing) .
ns/Proce -Analyse tendancy of taxiway
-Error in CIrors
regulation il:rl(:lii/oRr? -The flight dispatcher uses
-Violation AMOS data to provide real-time
of regulation weather information to the
captain frequently
Safety —Arm_ouncemen_t of following
promoti "Sterile Cockpit Procedure"
on -Announcement of encourage
PIREP
-Sharing  the example of
mechanic human error
Slip Improve | -Establish an aircraft condition of
D in Instituio | management system by aircraft
SSkill ns/Proce | number
based dures./Re -Impleme.nt standards .for
error gulation | caluculating the appropriate
s number of mechanics
-Manage standardized
maintenancd manhour
-Restrict maintenance
carryforward when departing
from base
Maint Enhance | -Implement preparation plan to
enance preventi | improve Auto-pilot and related
/ ve system maintenance reliability up
Design mainten | to date Parts and S/'W
/ Airh ance -Estabilish ~ operational ~check
Manu | 1lrfrartl.1e about Primary controls (Rudder,
factor maltuctio Aileron, Elevator etc) during
n/éiefe?t PR/PO or LSC inspection
-Engine
malfuctio | Impleme
n/Sdefect ntag;on -Shorten the period of service
-System cart's lock and break
malfuctio | MWW | poquce the cleaning cycle in
n/defect ts to h cockpit, electric equipment room
s reerrllgt and cargo compartment etc.
reliabilit —List all defects that may cause a
yof air retgm )
rolated —Elfammate outsourC{ng
system mamtenar_lce company which
mainten | S3USe maintenance negligence
ance.
-Share the result of ACAS RA
-ATC Proced investigation with the airlines
Error i alri(;iic:g -Request the Air Traffic
ATC/ AUH_(; ezg for ANS Controller  to review the
Airpo | : . safety pr(.)c.edure ?md separation gap for
it Instruction Critical Airspace where ACAS
_MC]ZII RA occurs frequently
Infommtion | [mprove | -Analyse the airport/area where
Instituio | aircraft straies out of
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. Event Leading .

Field Cause Indicator Specific Contents
altitude/course occurs frequently
and share the information half
yearly

ns/Proce -Analyse Hotspot by airports
dures/Re T
. where Ground Collisions occur
gulation
S frequently
-Provide a hot spot analysis chart
at the take-off and landing airport
to the captain before departure
Airport
-Insuffici | Facilites | -Shortening repair period of
e 1n t| Managem | runway markings, signs, lights
Runway ent
Operation .
-Insuffici FaciI]j ﬁI;s -Operate taxiway centerline light
e n t ion at all times
Airside X
safety | Enhance
;rrlle:nagem paglols -Increase the number/period of
moving ground patrols in airport
area

* In the case of each preventive safety indicator, the number of times to be
implemented every year or month is determined, but it is omitted from this table.
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Table 4. Example of previous classification of causal risk factors

Previous studies Classification of causal risk factors
Design
Tool and equipment
Maintenance
Facility Management
Basic risk factor Error—c;;los::r;glfrzndltl on
[27], [28] Training
Communication
Conflicting goal
Organization
Protection mean
Appropriateness and operational support of
human-machine interfaces
Requirement for Work
Common Working Time
performance Available time
conditions Availability of procedures and plans
[29] Appropriateness of education and expertise
The number of similar goals
Organizational adequacy
Quality of worker collaboration.
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Table 5. Classification of causal factor of leading indicators

T8 HERE Ho|
Slip Individual fails to concentrate
. . . Failure to perform due to external
Mistake |  Distraction v P | X
interference
. Failure to perform due to lack of
Skill based error|, . P | .
individual competence and experience
Makin; j in ri
Awareness error ngaw rong]udgment n rlgh '
Huma regulation (including misconceptions)
n Ineffective CRM and communication,
factor Communication including confusion caused by external
errolr 100 auses such as language fluency, use of
. standard terms, reception calls, visual
Illusion S .
communication, and mobile phones
In the case of trusting one's
inappropriate or inappropriate
Knowledge pprop napprop .
knowledge and experience and making
based error . . .
false judgments and actions (excessive
overconfidence, etc.)
. In the case of errors in established
. |Wrong regulation| . S
Orea Error in regulations, guidelines, and manuals, etc.
niziti Regulation| Violation of | Failure to comply with established
on regulation  |regulations, guidelines and procedures
facto Ficient ]nsufﬁmentv In the case wh'ere ?,afety is impaired by
.| management in | other organizational, control, and
operation

organization

management personnel

Technical System
factor malfuction/defect]

[Error in the system related to operation,
maintenance, control, etc.

Appropriate operating environment is

Environmental [Insufficient flightnot established, such as unclear control

factor environment

instructions and insufficient provision
of aviation information, etc
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# 6. SEA 54

Table 6. Demographic information

Category Frequency Percentage(%)
Male 25 67.6
Gender
Female 12 324
20-29 12 324
Age 30-39 14 37.8
40-49 11 29.7
Airport 2 5.4
Control 2 54
Occupation Research 23 62.2
Flight 8 21.6
Etc 2 5.4
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Table 7. Importance and priority of leading indicators

. . Composite
Hierarchy 1 Hierarchy 2 s
Factor ImportaRank Factor ImportaRanklmport Rank
nce nce ance
Strengthen training
for flight simulation | .271 | 1 | .082 | 6
systems
Reinforcement of
flight quality audit 230121 070 1 7
Flight | o | , | Enhanceground 100 )yl o371 g
operation | traimning
Safety campaign | .077 | 5 | .023 | 12
Improve
Instituions/Procedure| .223 | 3 | .068 | 8
s/Regulations
Safety promotion | .075 | 6 | .023 | 13
Improve
Instituions/Procedures| .371 1| .158 | 1
/Regulations
Maintenan| Enhangetpreventlve 38 | 2 | 144 | 2
ce/Design/| 427 | 1 maintenance
Implementation of
Manufactor measures to
strengthen reliability| 291 | 3 | .124 | 3
of related system
maintenance
Proceduralization for
ANS safety 337 11 ].09 | 4
Improve
Instituions/Procedures .332 | 2 | .089 | 5
/Regulations
ATC : o2
/Airport 268 | 3 | Airport facilities 13 sl o
management
Airport fa;lhtles 134 13| 036 | 10
operation
Enhancte patrols in 074 | 5| 020 | 14
moving area
* C.R: Total = .001, Flight operation = .009, Maintenance/Design/Manufactor =

.002, ATC/Airport = .003
** Composite Importance = Importance of Hierarchy 1 x Importance of Hierarchy 2
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