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Constructing the Airside Safety Risk Framework for Domestic Airport -
The Case of Using FMEA on the Chiayi Airport

Chiu-Jung Huang
Yu-Hern Chang
National Cheng Kung University Department of Transportation and Communication
Management Science, College of Management

SUMMAY

Maintaining and continuously improving the airside safety of the airport has always been the
most important issue in the civil aviation transportation industry. The occurrence of the flight
incident and ground incident often occurs in the airside area.

In this study, it divides into five aspects including the airside hardware facilities divided into
“‘runway”’’, “‘taxiway’’, ‘‘apron’’and ‘‘lawn area’’, and the ‘‘organization and management”’
of the military and civil joint airport.The risk factors of airside safety are used to construct
the risk framework for domestic airports.The Failure Mode and Effect Analysis (FMEA)
research method is used to explore the important risk factors and priority improvement order
in each aspect.

This research suggests that domestic airports should value the risk factors affected by the
airside hardware facilities such as “‘bird intrusion’’, ‘‘other Fod intrusion (wild animals)’’,
‘‘uneven or rupture pavement’’, ‘‘poor navigation facilities on runway’’, ‘‘poor markings,
markers and signs *’, “‘Fod on the road surface’’, ‘‘puddle on the surface’’, ‘‘non-
compliance with standard operating procedures for ground operation’’, “‘poor floodlighting
systems *’, ““poor construction warning devices’’, ; and the organization and management
level is “‘rigid organization culture’’, “‘personnel crisis management and lack of stress’’,
““poor administrative  efficiency’’and‘frequent  staff turnover and unclear
handover’’,““director of inadequate regulation and supervision”’,*‘poor communication and
coordination between units’’,‘“untransparent information’’,etc. when they construct the
airside safety risk framework. The results can be a direction and reference for the
development of airside safety risk framework for the future domestic airports and relevant
units.

Key words: Airside Safety, Failure Mode and Effect Analysis(FMEA)

doi:10.6844/NCKU201900616



INTTRODUCTION

The ICAO (2018) safety report mentions Runway Safety (RS), Controlled Flight into Terrain
(CFIT) and Loss of Control-Inflight (LOC-I) is still a priority for safety. The runway safety
events are listed as one of three high-risk accidents in the ICAO Global Aviation Safety Plan
(GASP). The runway safety incidents include Abnormal Runway Contact (ARC), Bird
Strikes (BIRD), Ground Collision (GCOL), Runway Excursion (RE), Runway Incursion
(RI), Loss of Control on the Ground (LOC-G) ), Collision with Obstacle (CTOL and
Landfall/Overshoot (USOS). However the runway safety event is the airside area how to
maintain and promote an airport flight safety is one of the top priorities for safety.

In addition, with the vigorous development of air transportation industry, the awareness of
maintaining airport flight safety is on the rise. In addition to the pursuit of zero incidents, the
pursuit of zero accident rate is the goal of long-term continuous efforts. The flight accident
often occurred in the airside area of the airport. There are quite a lot of risk factors causing
the flight accidents such as aircraft pilot, ground crew, crew, air traffic controller,
maintenance unit, etc. When a flight accident occurs, the cause of the accident and the
number of casualties will be taken seriously. However, the number of flight accidents in the
airside area is innumerable. How to reduce the risk of airside and cut down the rate of
accidents are discussed in this study.

Based on the results of this research, we know the risk factors affecting each aspect are not
exactly the same. And the same risk factors have different influences on different aspects.
Therefore, we must find different improving methods to reduce the influence on each aspect
in order to improve the flight safety of the airports. It is the responsibility of everyone to
maintain the flight safety of airports. And it is very important to constantly find out the
hazards that affect the flight safety of aircrafts and remove the hazards. Having a good and
safe flight environment is significant for the operation of an airport.
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MATERIALS AND METHODS
This research uses the Failure Mode and Effect Analysis (FMEA) research method is used
to explore the important risk factors and priority improvement order in each aspect.
Through the expert assessment of industry and relevant government agencies, this research
provides the risk failure modes of various aspects of domestic airports to identify the risk
factors with high severity and high risks.

RESULTS AND DISCUSSION
This research constructs 26 risk factors into five aspects of the airside hardware facilities
and the organization and management of the military and civil joint airport. Tablel shows
the risk priority number ranking table for airside hardware facilities. Table 2 shows the risk
priority number ranking table for the organization and management of the military and
civil joint airport. In addition, Table 3 shows the severity ranking table for airside hardware
facilities, and the Table 4 shows the severity ranking table for the organization and
management of the military and civil joint airport.
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Table 1. Risk priority number ranking table for airside hardware facilities

Number Runway Taxiway Apron Lawn area
Aspect
Risk Order | Risk Order | Risk Order | Risk Order
Failure mode(risk priority priority priority priority
factors) number number number number
(RPN) (RPN) (RPN) (RPN)

FMI Uneven or rupture 19.07 3 16.80 5 11.34 7 - -

pavement

Fod on the road

FM2 16.98 6 17.22 3 12.70 5 - -
surface

Fm3 | Wetslippery on a7 \ { s i i i i
runway

Fm4 |Puddleontheroad | 1535 | 5 | 1686 | 4 | 1236 | 6 ; ;
surface

FMS5 | Poor drainage 15.33 8 16.24 6 13.34 4 - -

FMe | Poor construction 1015 | 10 | 1074 | 9 8.46 10 | 8.86 6

warning devices

FM7 | Poor markings, 1270 | 9 | 1169 | 8 9.87 9 776 7

markers and signs

FMS Poor navigation 17.89 4

facilities on runway

FMo | Poor lighting system 12.76 7

on taxiway
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Table 1. Risk priority number ranking table for airside hardware facilities(continued)

Number Taxiway Lawn area

Aspect

. . Risk Risk Risk Risk
Failure mode(risk

priority priority priority priority
factors)

number number number number

(RPN) (RPN) (RPN) (RPN)

Poor floodlighting 10.41

systems

Non-compliance

with standard

Bird intrusion

Other Fod intrusion

(wild animals)

Uneven or rupture

surface

Fod on the road

surface

Puddle on the

surface
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Table 2. Risk priority number ranking table for the organization and management

of the military and civil joint airport

Number Aspect | The organization and management
Failure mode(risk factors) of the military and civil joint airport
Risk priority number Order

FM17 | Rigid organization culture 24.62 1

FM18 | Poor administrative efficiency 19.94 3

FM19 | Insufficient standard operating 14.32 10
procedures and regulations

FM20 | Director of inadequate 17.62 7
regulation and supervision

FM21 | Poor communication and 1851 6
coordination between units

FM22 | Personnel selecting and training 16.00 9

FM23 | Poor sense of responsibility and 16.26 ]
attitude

FM24 | Personnel crisis management 2155 7
and lack of stress

FM25 | Frequent staff turnover and 19.32 4
unclear handover

FM26 | Untransparent information 19.28 5
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Table 3. Severity ranking table for airside hardware facilities

Number Aspect Runway Taxiway Apron Lawn area

Failure mode(risk Severit | Order | Severit | Order | Severit | Order | Severit | Order
factors) y (S) y (S) y (S) y (S)

FM] | Unevemorrupture 354 11| 303 | 3 | 257 | 6 - -
pavement

FMp | Fod onthe road 330 | 3 | 311 | 2 | 28 | 3 i i
surface

FM3 | Wetslippery on 289 | 10 L - - - - -
runway

FM4 | Puddieontheroad 4 54y |7 | g6 | 5 | 251 | 7 - i
surface

FM5 Poor drainage 3.05 8 2.86 5 2.51 7 - -

FMg | Poor construction 319 | 5 | 300 | 4 | 278 | 4 | 222 | 3
warning devices

FM7 | Poor markings, 39 | 05 | 314 | 1 | 273 | 5 | 211 | 6
markers and signs

FMS Poor navigation 335 ) ) ) ) ) ) )
facilities on runway

FMO Poor lighting system _ ) 300 4 ) ) ) )
on taxiway
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Number

Table 3. Severity ranking table for airside hardware facilities(Continued)

Aspect

Failure mode(risk

factors)

Runway

Taxiway

Apron

Lawn area

Severit | Order

y(S)

Severit | Order

y (S

Severit | Order | Severit | Order

y(S)

y (S)

Poor floodlighting

systems

Non-compliance

with standard

Bird intrusion

Other Fod intrusion

(wild animals)

Uneven or rupture

surface

Fod on the road

surface

Puddle on the

surface
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Table 4. Severity ranking table for the organization and management

Number

of the military and civil joint airport

Aspect

Failure mode(risk factors)

The organization and management

of the military and civil joint airport

Severity (S)

Order

Rigid organization culture

2.95

Poor administrative efficiency

Insufficient standard operating

procedures and regulations

Director of inadequate

regulation and supervision

Poor communication and

coordination between units

Personnel  selecting  and

training

Poor sense of responsibility

and attitude

Personnel crisis management

and lack of stress

Frequent staff turnover and

unclear handover

Untransparent information
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CONCLUSION
The traditional risk priority number is based on the severity (S), occurrence (O) and
detection (D). If the risk priority number is high, the severity is not necessarily high. So
this study explore the impact of the failure modes of the various aspects of the airside
safety risk factors of domestic airports by the calculation of the risk priority number and
severity. From the research results, it can be found that the risk priority number and the
severity improvement order of each aspect is different. The priority improvement order
calculated by the severity has fourth risk items ranked third in theaspect of organization
and management of the military and civil joint airport. It can be seen that the organization
and management in the operation and management of an airport is very influential.
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