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Factors Cause Runway Incursion and Prevention of the Aviation Accident
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Abstract

Runway Incursion is an aviation accident that causes considerable damage to life and
property, as well as to the reputation of airlines. According to the recommendations of Global
Action Plan for the Prevention of Runway Incursions. (2023) the infrastructure of the airport
should be designed to reduce the risk of runway incursion. Poorly designed airport structures
and facilities will cause a number of runway incursion occurs and more severity.

The objective is to study the factors that cause runway incursion and guidelines for
preventing runway incursion. It was found that the factors causing runway incursion accidents
include 1. Weather 2. Aerodrome design 3. Use of standard words in aviation communications
(Phraseology) 4. Work load 5. Distraction. The guidelines for preventing runway incursion
include 1. Safety management and support to runway safety team 2. Training 3. Runway
inspection 4. Aerodrome infrastructure supporting safe navigation 5. Enhanced procedures
for safe runway operations 6. Safe runway operations communications 7. Aeronautical
information 8. Enhanced technology for safe runway operations 9. Ground operations
10. Workload management and monitoring.

Keywords: Runway Incursion; Aviation Accident; Aerodrome
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A1519N 1 dnwazvesauindu (Airport Characteristics)

Operational

Geometry

Others

Airport size

Aligned taxiway

Runway status light
(RSL)

Air Traffic mix

Construction occurrences

Operation types

Direct access

Hot spots

Number of runways

Runway crossing

Runway length

Runway intersections

Taxiway — Runway intersection

fi11: H.B. Koopmans (2019)

a Aav A a Y v o a ada = a s a
M19199 2 wanenTennetosiudnyarauudunienudedunisiinnisgnamnais (RI)

Study Characteristics Method findings
Biembaum and - Intersecting  Statistical analysis
Hagemann runways Additional runway intersections increase the
(2012) - Number of runways likelihood
- Number of hot of a severe event but more non-intersecting
spots runways decrease the likelihood of a severe event.
- Number of hot
spots
- Operational
procedures
- Traffic complexity
Chang and - Marking and signs  Likert scale questionnaires
Wong - Airport  TWY-RWY marking and signs and airport
(2012) illumination illumination are placed in respectively the key
challenge zone and the top  priority
implementation.
Claros et al. - Type of operations  Clustering
(2017) - Length of runways A general runway geometry complexity measure

- Types of runways
Configurations

isnot a
significant predictor of the likelihood of runway
incursions
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-Type of TWY-
RWY
Intersections
-Number of hot spots
-Number of
construction
occurrences
Galle et al. -Geometry Clustering
(2010) complexity A general runway geometry complexity measure
is not a significant predictor of the likelihood of
runway incursions.
Goodheart -Complex Mixed-method approach
(2018) intersections Construction occurrences
-Construction Complex intersections are strongly correlated to
occurrences runway
-Marking and signs.  incursions and the presence of airport
constructions has an
influence on the incursion rate.
Johnso -Intersection Statistical test for proportions
netal. runways Airport with intersections and the presence of
(2016) -Type of TWY- airport constructions has and influence on the
RWY intersections incursion rate.
- Number of
crossing
TWY -intersections
Study Characteristics Method findings
Mathew et -Airport size Multinomial logistic regression analysis
al. (2016) -Operation types The size and type of and airport contributes to the
-Time of day likelihood of runway incursions.
Mrazova -Type of Taxiways  Literature and airport review
(2014) The types of taxiways contribute to the likelihood
of runway incursions.
Rogerson -Intersecting Quantitative review based on expert perspectives.
and Lambert runways The greater the number of hot spots on an airport.
(2012) -T-intersecting The more vulnerable the airport is to runway
runways incursions. Also the number of incursions per
-Intersecting intersection-operation is a causal factor.
Runway Safety
Areas
-Taxiways crossing
runways
-Number of TWY-

RWY Intersections
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Operations
-Number of hot spots
-Close thresholds

Wike et al. (2015) -Number of runways Tests for associations

-Number of taxiway Logistic regression analysis

segments Airport characteristics in general hardly determine

-Number of TWY- the likelihood of runway incursions, however the

RWY intersections  severity and type of incidents is associated with

-Type of TWY- these factors.

RWY intersections  The severity increases when the number of
runways increase, when the number of TWY-
RWY intersections increase.

fi11: H.B. Koopmans (2019)

1. ﬁqmmgfmms?iamsmamsﬁu (Phraseology)
nsldmilidunnsgulunseasssriinduasidmhfiaauaunsanasmiserne
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nsenAld uiiesdnisnistunaeuseninsUsemadosnstinduiianansaldnim Sanguldesig
Ausnslimanpsgiumsstuvesdililildnsinguidunuvszdwnd vioawiiassilenia
AnAularala
2. a152971 (Workload)
2.1 mszevesinduiinedosduasvonaumdulvl dndudenihmsndlafuusuds
Y993 uarmeduvesaundy uazsunsiigndosesautes meldnnszaudisnnyildiAnnns
aydeanunseviinluaniumsal vieiRnmnudvavlumsiasedeans
2.2 MsznurendmifimuaunIsaTaseeIna Wmihiidesdansiueiesdu
manedluvasiioatu uenaninsdvesauiuiuiosiuiifieiesdudn warlvoyyayelagldniw
osduununwSengy vhlknssauvesdminiifunnty welmAeeudleiels
3. msgnidsatuuaduaula (Distraction) tndunieldmiiimuaunisasasnisennie

p1agnidgauumuaulaninmsiling yana visewnn1sal MAATusaUs?
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N1SUUIUTELANYBINITINAMI9RS (Runway Incursions classification)

29AN1TNITTUNALT o UTEWIUTEWA (ICAO) LAZANIANVUAINIIBINIATENINIUTEINA

(IATA) lowusUsznnuean1sgna il Tnedueg fuanusunsvasmgnisel i

AR 3 kAT A15199 4 P9

a4l 3 Safety risk severity categorization

] ¥
aa a =

ATAITUANENATU

Severity Description Value
Accident An incident involving circumstances indicating that an accident occurred. A
Serious incident An incident involving circumstances indicating that an accident nearly occurred. B
Note: The difference between an accident and a serious incident lies only in the
result.
Major incident An incident associated with the operation of an aircraft, in which safety of aircraft C
may have been compromised, having led to a near collision between aircraft,
with ground or obstacles (i.e., safety margins not respected which is not the
result of an ATC instruction).
Minor incident An incident involving circumstances indicating that an accident, a serious or D
major incident could have occurred, if the risk had not been managed within
safety margins, or if another aircraft had been in the vicinity.
No safety effect An incident which has no safety significance. E

Not determined

Insufficient information was available to determine the risk involved or
inconclusive or conflicting evidence precluded such determination.

fin: ICAO (2013)

A137199 4 U'53mwuaammqmwwaammLﬁ'smé’mmmﬂaaﬂﬁ’a (Safety risk severity

categorization)
Likelihood Qualitative definition Quantitative definition Value
Eradia Likely to occur many times Expected to occur more than once per week 5
o (has occurred frequently) or every 2500 departures

Probabio Likely to occur sometimes Expected to occur about once every month 4
(has occurred infrequently) or 250,000 departures
Unlikely to occur, but possible Expected to occur about once every year

Remote i 3
(has occurred rarely) or 2.5 million departures

Extremely  Very unlikely to occur Expected to occur once every 10-100 years 2

remote (not known to have occurred) or 25 million departures

Extremely  Almost inconceivable that the event will

improbable  occur Expected to occur less than every 100 years 1

fiun: FAA (2010)
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n1sUsEilivAuEsInUAUUaAA YR INITU
nsanndsswesnninginisallugnaimnssunisiulszneusenatstuney 91nam

7 wane9asnsUszliumudssnuanulaonsisves The Netherland Aerospace Center

Construct
scenarios
Determine
operation

Idonmy
Operational

severltles
5 lvequoncy
development

N Assess risk
Beds 6 tolerability
ision
Identify safety
making  €=({" pottlenecks

U7l 3 Safety Risk Assessment cycle

v

Identify
objective

0

w1 : Blom et al. (2008)
& a £ & o 1% o Y < =
wanandanugunse wazlenalunisiinduresusnmsalintianaunsadwuntmduainudes
suauUasniy 15uni1 ICAO safety risk matrix FaumazUszinnianwazn1sinn1IANLEEIN

ARTuRAIs19T 5 waEAs1eR 6 (ICAOQ, 2013)

M131990 5 N13INgUVRIANTULSILazlaNalun1AnN1SINaIMN9Ie (safety risk matrix)

Severity
Accident Serious incident Major incident Minor incident No safety effect

Probability A B C D E
Frequent 5A 5B 5D 5E
Probable 4A 4D 4E
Remote 3D 3E
Extremely 2A 28 2C 2D
remote
Extremely 1A 1B 1c
improbable :

fian : ICAO (2013)
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1597 6 UszLnnazn1sannisaudesaiun1stu (Risk acceptability)

Risk index

Tolerability

Description

5A, 5B, 4A

Extreme risk

Stop operation or process immediately. Unacceptable under the
existing circumstances. Do not permit any operation until
sufficient control measures have been implemented to reduce
the risk to an acceptable level. Top management approval
required.

5C, 4B, 3A

High risk

Caution. Ensure that risk assessment has been satisfactorily
completed and declared preventive controls are in place. Senior
management approval of risk assessment before
commencement of the operation or process.

5D, 5E, 4C, 4D, 4E, 3B,
3C, 3D, 2A, 2B, 2C, 1A

Moderate risk

Perform or review risk mitigation as necessary. Departmental
approval of risk assessment.

3E, 2D, 1B, 1C

Low risk

Risk mitigation or review is optional.

2E, 1D, 1E

Negligible risk

Acceptable as is. No risk mitigation required.

711 : ICAO (2013)

YauuriuuImM1anN15Ueanun13INamMIeS

Tasfidauuginainesanisnistunaliousznineuseina (ICAO Global Aviation Safety

Plan and Global Aviation Runway Safety Action Plan) Fapn597t 7 wadl

(%

M1319% 7 TanuzdiwuinianisUesiunisgnamisianliuiniisnusig o sunisiu

Recommendations to
Aerodrome operators

Recommendations to

Air

Recommendation to

navigation  service Aircraft operators

providers

1. Safety management and

support to runway safety team

1. Safety management and
support to runway safety team

1. Safety management
and training

2. Training and Competence

2. Safe runway operations

2. Ground operations

communications

3. Runway inspection

3. Aeronautical information

3. Workload
management and
monitoring

4. Aerodrome infrastructure
supporting safe navigation

4. Supporting pilot workload

4. Runway operations

and pressures management

5. Enhanced procedures for
safe runway operations

5. Enhanced procedures for

5. Approach and landing

safe runway operations

6. Safe runway operations
communications

6. Enhanced technology for
safe runway operations
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7. Aeronautical information

8. Enhanced technology for
safe runway operations

7111 : Global Action Plan for the Prevention of Runway Incursions (2023)

GENL

NNTTANYY WU {]ﬁ]ﬁ'aﬁﬁﬂﬁtﬁmﬂﬁqﬂgﬂmﬁa (Runway Incursion) lawn 1. @nw
21n1e (Weather) 2. n399nwuvaunty (Aerodrome design) 3. mﬂ%’ﬁwmmgmmamsﬁami
N150U (Phraseology) 4. A13291u (Workload) 5. mﬁgmﬁmwummauia (Distraction) uwag
wumamstieatunininnisgnanmais Wi 1. mafamsanudasadouaznisatuayuiiuai
Uaoadevesaumudu 2. mflneus 3. miRndedoasifsafunsufiinsaudasniovemneis
1. myafuayumsznuvesindulaziimiiinuaunisasasmeonia wagn1sdnnisaniay
AU 5. NIATI9EUN19T4 6.1AT9ane wazdsdrureauazminvesaundudiaduayuaiiy
Uaeadelunaifueinia 7. duaiunisufuinisanulasadevemiia 8. nsinsedeanslunis
UjUAnsanuUasnievemisis 9. feyatnansnistu 10. msldmaluladlunisufjdanisaam

JaonNguadnigid
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