
B3A

Inadequate Runway Conflict 

Prevention

RC4.1

Clearance results 

in conflict

RP8

Imminent Unauthorised

Runway Entry (Pilot/Driver)

Cases 24, 26, 28, 30, 61

RP9

Imminent Inappropriate

Take-off 

Cases 32, 34, 36, 38, 62

RP10

Imminent Inappropriate

Landing

RC5.1 

Other AC/vehicle to 

be cleared to use the 

runway

Cases 40, 42, 44, 46, 63

RP11

Imminent Failure to Exit 
(Non ATC)

Cases 48, 50, 52, 54, 64

 RP3.1

(AC/Vehicle) Induced 

Incursion

B4A

Inadequate Runway Incursion 

Monitoring

RP3.1A

Piot/Driver Runway

Use Incursion 

RP3.1B

Premature Take-Off 

Incursion

B4B

Inadequate Runway Incursion 

Monitoring 

B4C

Inadequate Runway Incursion 

Monitoring

RP3.1C

Premature Landing 

Incursion

B4D

Inadequate Runway Incursion 

Monitoring

RP3.1D

Non-ATC Runway

occupancy Incursion

 Authorised

Runway Entry (line-up) 

(ATC)

Cases A2, A5, A7, A16, A55

Authorised

Runway Entry (take-off) 

(ATC)

Cases A4, A6, A10, A13, A20

Authorised

Landing (ATC)

Cases A1, A3, A12, A14, A18

Authorised

Runway Entry (crossing) 

(ATC)

Cases A8, A9, A11, A22, A56

B3C

Inadequate Runway Conflict 

Prevention

RP5

Runway Use for 

crossing

Cases B2, B5, B7, B16, B55

RP2.4

RC resulting from  

Conflicting ATC 

clearances

B3B

Inadequate Runway Conflict 

Prevention

B5

Inadequate Runway Crossing 

Management 

RP3.2A

ATC instigated Runway

Incursion (related to 

crossing)

RP3.2

 (ATC) Induced Incursion

RP2.2

RC related to the use 

of wrong/closed 

RWY

RC5.3

Use of runway by 

another AC/vehicle/

(Animal/Person) while 

RWY already being 

used by cleared AC/

vehicle)

RP12

Animal /Person 

approaches RWY

B4E

Inadequate Runway Incursion 

Monitoring

RP3.1E

Animal/Person

Runway Incursion

RP6

Runway use for 

Line-up / Take-off

RP3.2B

ATC instigated Runway

Incursion (related to line-

up/take-off)

Cases B4, B6, B10, B13, B20

B6

Inadequate Line-up/Take-Off 

Management

RP7

Runway use for 

Landing

RP3.2C

ATC instigated Runway

Incursion (related to 

landing)

Cases B1, B3, B12, B14, B18

B7

Inadequate Landing 

Management

RC4.2

Clearance results 

in conflict

Cases 65, 66, 67, 68, 69

RC4.4

Clearance results 

in conflict

Cases 23, 31, 39, 47, 70

Cases 25, 33, 41, 49, 71

Cases 27, 35, 43, 51, 72

Cases 57,58, 59, 60, 73

Cases 29, 37, 45, 53, 74

Cases A27, A35, A43, A51, A72 Cases A57,A58, A59, A60, A73 Cases A29, A37, A45, A53, A74

Authorised

Back-track (ATC)

Cases A15, A17, A19, A21

RP2

Runway Conflict

B1

Inadequate Pilot / Driver Runway 

Collision Avoidance

B2

Inadequate ATC Runway Collision 

Avoidance

 

RF3

Runway Collision

RC3

Avoidance

Essential

RB1

Ineffective Pilot/Driver 

collision avoidance 

Barrier

RB1.1

Ineffective Avoidance by intruding 

(using runway) Aircraft/vehicle

RB1.1.1

Avoidance 

impracticable

RB1.1.2

No detection of 

the imminent 

collision

RB1.1.2.2.1

Pilot/Driver does 

not detect AC/

Vehicle visually

RB1.1.3

Lack or ineffective 

avoidance action 

by pilot/driver

RB1.1.2.1.1

Restricted visibility of 

the conflicting AC/

Vehicle

RB1.1.2.1.2

Visibilty (see and 

avoid) hides other 

AC/Vehicle

Pilot / driver actions

Avoiding collision

RB1.1.2.1.2.2

Low Visibility 

OPS hides other 

aircraft

RB1.1.2.1.2.1

Darkness 

hides other 

aircraft

RB1.1.2.2.2

No detection by 

monitoring VHF

RB1.1.2.1

Aircraft/vehicle 

Effectively 

undetectable

RB1.1.2.2.3.1

Failure or 

inefficiency of 

the system 

RB1.1.2.1.2.3

Glare 

prevents 

detection

RB1.1.2.2.2.1

Pilot/Driver 

does not 

monitor RT  

RB1.1.2.2.2.2

Inability to 

interpret RT  

OR

AND

RB1.2

Ineffective Avoidance by impeded

(intending to use) Aircraft/Vehicle

OR

OR

OR

RB2.1.1

Ineffective Visual 

ATC Avoidance

RB2.1.3

Ineffective ATC avoidance 

using Runway Monitoring and 

Conflict Alert (RMCA) System
OR

RB2.1.1.1

Conflict effectively 

invisible

RB2.1.1.2

ATCo Does not see 

visible conflict in time

OR

OR

RB2.1.3.1

RMCAS not

in operational 

use

RB2.1.3.3

ATCo does not 

respond to RMCAS 

warning (in time)

RB2.1.3.2

RMCAS Does not 

give warning (in 

time)

RB2.1.1.1.2

Darkness 

hides conflict

RB2

Ineffective ATC Collision 

Avoidance

ATC actions

to prevent

collision

RB2.1.1.1.1

Poor visibility 

from tower

RB2.1.1.1.1.1

Low Visibility

Operations

RB2.1.1.1.1.2

Restricted view of the 

conflict visibility

RB2.1

ATC does not detect 

conflict in time

RB2.2

ATC does not act in 

time to resolve conflict 

or inappropriate action 

is taken 

OR

RB2.1.4.1

Pilot/Driver (involved in conflict 

or others) does not inform ATCo 

of evolving conflict

RB2.1.1.1.1.3

Glare prevents 

detection

AND

Maintenance / 

failure

RP2.3

RC created by undetected 

incursion after initial 

clearance is issued 

RP11

Pilot/Driver Does not vacate

Runway in timely fashion

RP11.2

Pilot/Driver Does not

Exit in time

RP11.2.2

Pilot/Driver

non-compliance 

with ATC 

request

RP11.1

Inadequate ATC 

request to Pilot/

Driver for runway 

exit  

RP11.2.1

Pilot/Driver 

confused

RP11.2.3

Pilot/Driver 

cannot

comply with 

ATC request

Runway

Exit

Procedures

OR

OR

RP10.1

Pilot lands 

without 

clearance

RP10.2

Pilot lands on 

incorrect 

runway

RP10

Pilot Landing  

without 

authorisation

RP10.2.1.2

Landing aids

misleading

AND

RP10.2.2

Pilot Does not inquire 

with ATC about 

discrepancy

RP10.2.1.1

Pilot not aware 

about current 

RWY operations/

status

RP10.2.1

Pilot selects 

wrong runway

RP10.2.1.2.1

Inadequate 

management

of landing aids

RP10.2.1.2.2

Landing aids

Failures

OR

OR

Landing

Without

Clearance

Landing

On wrong

Runway

RP10.2.1.3

Pilot 

misunderstands 

ATC clearance

RP10.2.2.1

Pilot unaware 

of need to 

enquire

RP10.2.2.2

Pilot is aware 

but does not 

enquire

OR

OR

RP9

Pilot Take-off

Without authorisation

RP9.3

Inadequate

Procedures

RP9.4

Pilot inappropriate  

application of procedures

OR

Cases B8, B9, B11, B22, B56

RB4X

Ineffective ATC Runway

Monitoring for Incursions

OR

« X » =A, B, C, D, E

RB2.3

Inadequate 

communication with 

pilot/driver

RB2.3.1

Loss of

Communications

OR

RB2.4

Pilot/Driver does not 

properly execute the ATC 

instruction

Includes: 

- Restricted view 

from cockpit hides 

other aircraft

- Airport 

obstructions hides 

other aircraft

RB1.1.2.2.3

No detection by Onboard 

systems (e.g.Situational 

display, ..)

RB1.1.2.2.3.2

Pilot/driver does 

not detect the 

ac/vehicle by 

onboard 

systems 

OR

RB1.1.2.2

Not detection of  other 

aircraft/vehicle

OR
Includes restricted 

view from tower 

hides conflict

RB2.1.4.1.1.1

Pilot/Driver does 

not detect aircraft/

vehicle visually

RB2.1.4.1.1.2

No detection by 

monitoring VHF

RB2.1.4.1.1.3.1

Failure or 

inefficiency of the 

system 

RB2.1.4.1.1.2.1

Pilot/Driver does 

not monitor RT  

RB2.1.4.1.1.2.2

Inability to 

interpret RT  

OR

RB2.1.4.1.1.3

No detection by Onboard 

systems (e.g.Situational 

display, ..)

RB2.1.4.1.1.3.2

Pilot/Driver does not 

detect the ac/vehicle 

by onboard systems 

AND

OR

RB2.1.4.1.1

Pilot/Driver does not detect 

the evolving  conflict

RB2.1.4.1.2

Pilot/Driver does not warn 

controller in time

OR

RB2.1.3.2.1

Ineffective

Surveillance 

information

RB2.1.3.2.2

Ineffective 

RMCAS

OR

RB1.2.1

Avoidance 

impracticable

RB1.2.2

No detection of the 

imminent collision

RB1.2.2.2.1

Pilot/driver Does 

not detect AC/

Vehicle visually

RB1.2.3

Lack or ineffective 

avoidance action by 

pilot/driver

RB1.2.2.1.1

Restricted visibility of 

the conflicting AC/

Vehicle

RB1.2.2.1.2

Visibilty (see and 

avoid) hides other 

AC/Vehicle

RB1.2.2.1.2.2

Low Visibility 

OPS hides 

other AC/

Vehicle

RB1.2.2.1.2.1

Darkness 

hides other 

aircraft

RB1.2.2.2.2

No detection by 

monitoring VHF

RB1.2.2.1

Aircraft/vehicle 

Effectively 

undetectable

RB1.2.2.2.3.1

Failure or 

inefficiency of 

the system 

RB1.2.2.1.2.3

Glare prevents 

detection

RB1.2.2.2.2.1

Pilot/Driver 

does not 

monitor RT  

RB1.2.2.2.2.2

Inability to 

interpret RT  

OR

OR

OR

OR

RB1.2.2.2.3

No detection by Onboard 

systems (e.g.Situational 

display, ..)

RB1.2.2.2.3.2

Pilot/driver does 

not detect the ac/

vehicle by onboard 

systems 

OR

RB1.2.2.2

Not detection of  

other aircraft/vehicle

AND

OR

RP8

Pilot/Driver 

unauthorised

in Runway Entry

RP8.1

Pilot/Driver Enters Runway

Without Permission (including 

wrong runway)

RP8.2

Pilot/Driver Ignores

Surface Guidance

RP8.2.2

Does not respect 

active surface 

guidance (including 

stop bars)   

RP8.2.1

Does not respect 

surface Markings/aids

RP8.1.2

Pilot/Driver Does not 

follow intended taxi route 

thus enters runway

RP8.1.3

Pilot/Driver does not follow

runway entry procedures/

instructions thus enters runway

Crossing Over or

deviates onto runway

AND

RP8.2.1.3

Pilot ignores 

surface markings  

RP8.2.1.1

Pilot does not see 

surface markings/

lights/aids  

RP8.2.1.2

Inadequate

surface 

markings  

RP8.2.1.3.1

Pilot/Driver

confused

RP8.2.1.3.2

Pilot/Driver

non-compliance

RP8.2.2.1

Failure of active 

surface guidance  

RP8.2.2.2

Pilot/Driver 

ignores active 

surface guidance  

RP8.1.2.2

Pilot/Driver

non-compliance with

instructions

RP8.1.3.4

Inadequate

Procedures

OR

OR

OR

OR

OR

Pilot/Driver enters runway 

without clearance

Pilot/Driver ignores surface 

markings or indications

Active

Guidance

RP8.1.1

Pilot/Driver Wrong 

information on the 

charts (AIP)

Passive

Guidance

RP8.1.3.3

Pilot/Driver 

is lost 

OR

RP8.1.3.5

Pilot/Driver 

Inappropriate 

application of 

procedures

Follow the 

greens is 

included but the 

last barrier is the 

stop bars

RP8.1.2.3

Pilot/Driver is 

lost 

RP8.1.2.4

Inadequate

Procedures

RP8.1.3.2

Pilot/Driver

non-compliance 

with

instructions

RP9.2

Pilot

non-compliance with

instructions

RP10.1.3

Inadequate

Procedures

RP10.1.4

Pilot inappropriate 

application of 

procedures

OR

RP10.1.2

Pilot

non-compliance with

instructions

YES

NO

YES

NO

Note: for cases concerning a first clearance being provided, two cases are considered:

- those where the first clearance was appropriate – case indicated with an A 

- those where the clearance was inappropriate (relating to a wrong or close RWY) -  case indicated with a B

The absence of A and B means that the case encompasses both scenarios.

RP8.1.2.5

Pilot/Driver 

Inappropriate 

application of 

procedures

In the model several Cases are mentioned (in blue).They refer to the following scenarios involving the combination of 

clearances and or actions by the pilot/driver without authorisation:

RF1

Fatal RC Involvement

RF2

Fatal RC

RC1

Collision 

Involvement

RC2

Fatalities in runway 

collision

RP2.1

RC not prevented by ATCo  

involving unauthorised AC/

vehicle 

RC5.2 

Other AC/vehicle to be 

cleared to use the runway?

RC5.4 

Other AC/vehicle to be 

cleared to use the runway?

Cases A23, A31, A39, A47, A70 Cases A25, A33, A41, A49, A71

Cases A2, A5, A7, A16, A55

Cases A4, A6, A10, A13, A20

Cases A1, A3, A12, A14, A18

Cases A8, A9, A11, A22, A56

Cases A15, A17, A19, A21

Cases B2, B5, B7, B16, B55

Cases B4, B6, B10, B13, B20

Cases B1, B3, B12, B14, B18

Cases B8, B9, B11, B22, B56

Cases B15, B17, B19, B21

 RP3

Induced Incursion

 RP4

Authorised Use of the RWY

by appropriate clearance

Cases B57,B58, B59, B60, B73

Cases B23, B31, B39, B47, B70

Cases B25, B33, B41, B49, B71

Cases B27, B35, B43, B51, B72

RWY Collision risk model  
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RB1.1.2.2.4

No detection by external 

systems (e.g. Runway 

Status Light- RWSL)

OR

RB1.1.2.2.4.1

System 

(RWSL) not

in operational 

use  

RB1.1.2.2.4.3

Pilot/Driver does 

not Detect AC/

Vehicle by 

System (RWSL) 

warning

RB1.1.2.2.4.2

System 

(RWSL) failure 

or does not 

give warning in 

time

AND

OR

RB3X.1.3

Pilot/Driver does 

not detect and 

inform ATCo that 

clearance my 

lead to a conflict 

(before clearance 

is executed) 

RB3X

Conflicting clearance is provided by 

the controller or inappropriate 

execution by pilot/driver  

RB3X.1.3.1.4

No detection by external systems (e.g. 

Runway Status Light - RWSL)

OR

RB3X.1.3.1.4.1

System (RWSL) 

not

in operational use  

RB3X.1.3.1.4.3

Pilot/Driver does 

not detect other ac/

vehicle by System 

(RWSL) warning

RB3X.1.3.1.4.2

System (RWSL) failure 

or does not give 

warning in time

RB3X.1.3.1.1

Pilot/driver Does 

not detect aircraft/

vehicle visually

RB3X.1.3.1.2

No detection by 

monitoring VHF

RB3X.1.3.1.3.1

Failure or 

inefficiency of the 

system 

RB3X.1.3.1.2.1

Pilot/Driver does 

not monitor RT  

RB3X.1.3.1.2.2

Inability to 

interpret RT  

OR

RB3X.1.3.1.3

No detection by Onboard 

systems (e.g.Situational display, 

..)

RB3X.1.3.1.3.2

Pilot/driver does not 

detect the ac/vehicle 

by onboard systems 

OR

RB3X.1.3.1

Pilot/Driver does not 

detect the potential  

conflict

RB3X.1.3.2

Pilot/Driver does 

not act (warn ATC 

or stop) in time

OR

RB3X.1.1

ATC Issues a conflicting 

clearance

RB3X.1.1.4

Inadequate 

Coordination Results in 

conflicting clearance

RB3X.1.1.2

Inadequate information 

used by ATC

RB3X.1.1.2.2

Runway Status 

Information 

Inadequate 

RB3X.1.1.2.3

Pilot/Driver 

provides no or 

inadequate 

Position/Intent

Reporting

RB3X.1.1.4.1

Inadequate 

Coordination between 

TWR controllers (in 

charge of the RWYs)

RB3X.1.1.4.2

Inadequate 

Coordination between 

TWR & Ground 

controller

AND

OR

RB3X.1.1.2.2.1

No Status

Information

RB3X.1.1.2.2.2

Incorrect

Status info.

RB3X.1.1.2.2.3

Ignored

Status info.

OR

Insuff icient or

Misleading information

RB3X.1.1.4.3

Inadequate 

Coordination 

betweenTWR 

/Approach

OR

“X” = A,B,C

OR

RB1.2.2.2.4

No detection by external 

systems (e.g. Runway 

Status Light- RWSL)

RB1.2.2.2.4.1

System 

(RWSL) not

in operational 

use  

RB1.2.2.2.4.3

Pilot/Driver does 

not detect the 

ac/vehicle by 

System (RWSL) 

warning

RB1.2.2.2.4.2

System 

(RWSL) failure 

or does not 

give warning in 

time

OR

Includes: 

- Restricted view 

from cockpit hides 

other aircraft

- Airport 

obstructions hides 

other aircraft

RB2.1.2

Ineffective ATC Avoidance 

using traffic data

OR

RB2.1.2.2

ATCo does not 

Detect conflict in time 

based on traffic data

RB2.1.4

Others does not inform ATC of 

evolving conflict

OR

RB2.1.4.2

Other ATC actors (supervisor, 

assistant) does not inform 

ATCo of evolving conflict

RB3X.1

Conflicting clearance is provided by ATC 

and executed by AC/Vehicle  

OR

RB3X.1.2.1

CATC not

in operational 

use

RB3X.1.2.3

ATCo does not 

respond to 

CATC warning

RB3X.1.2.2

CATC Does not 

give warning in 

time

RB3X.1.2

Conflicting ATC clearance 

(CATC) system does not 

prevent ATCo that clearance 

may lead to a conflict 

OR

RB3X.1.2.2.1

Ineffective

Surveillance 

information

RB3X.1.2.2.2

Ineffective 

CATC

OR

RB3X.2

Inappropriate execution 

by pilot/driver  

OR

RB3X.2.1

Inappropriate communication 

RB3X.2.1.1.1

Unclear 

clearance 

(inappropriate 

phraseology) 

RB3A.2.1.1.2

Pilot/Driver 

misunderstanding 

RB3X.2.1.2

Inappropriate 

Readback/

Hearback 

RB3X.1.1.3.2

Misjudges 

separation with 

other users of 

runway

RB3X.1.1.3

ATCo inappropriately 

assesses the situation

RB3X.1.1.3.1

Does not 

realise that 

instruction will 

cause  

Conflict with 

another AC/

vehicle

OR

AND

RB3X.2.1.1

Unclear 

clearance / 

misunderstood 

RB3X.2.2

Inappropriate execution 

OR

RB3X.2.2.1

Wrong 

execution

RB3X.2.2.2

Late 

execution

RB3X.1.1.1

Limited visibility on 

the relevant area 

OR

RB3X.1.1.1.2

Darkness hides 

conflict

RB3X.1.1.1.1

Poor visibility 

from tower

RB3X.1.1.1.1.1

Low Visibility

Operations

RB3X.1.1.1.1.2

Restricted view of 

the conflict 

visibility

RB3X.1.1.1.1.3

Glare prevents 

detection

Includes restricted 

view from tower 

hides conflict

OR

AND

Encompassing notion 

of risk to coll ision

Encompassing notion 

of risk to coll ision

Encompassing notion 

of risk to coll ision

OR

RB4X.1.1

Ineffective Visual ATC 

Runway Monitoring

OR

RB4X.1.1.1

Imminent incursion 

effectively invisible

RB4X.1.1.2

ATCo does not see 

visible Imminent 

Incursiont in timeOR

RB4X.1.1.1.2

Darkness 

hides 

incursion

RB4X.1.1.1.1

Poor visibility 

from tower

RB4X.1.1.1.1.1

Low Visibility

Operations

RB4X.1.1.1.1.2

Restricted view of the 

incursion visibility

RB4X.1

ATC does not detect 

Imminent incursion

RB4X.2

ATCo does not act in time to 

resolve Imminent incursion or 

inappropriate action is taken 

RB4X.1.4.1

Pilot/Driver does not inform 

ATCo of evolving Imminent 

Incursion

RB4X.1.1.1.1.3

Glare prevents 

detection

AND

RB4X.3

Inadequate communication 

with Pilot/Driver

RB4X.3.1

Loss of

Communications

OR

RB4X.4

Pilot/Driver does not 

properly execute the ATC 

instruction

Includes restricted 

view from tower 

hides incursion

RB4X.1.4.1.1.1

Pilot/driver does 

not detect aircraft/

vehicle visually

RB4X.1.4.1.1.2

No detection by 

monitoring VHF

RB4X.1.4.1.1.3.1

Failure or 

inefficiency of the 

system 

RB4X.1.4.1.1.2.1

Pilot/Driver does 

not monitor RT  

RB4X.1.4.1.1.2.2

Inability to 

interpret RT  

OR

RB4X.1.4.1.1.3

No detection by Onboard 

systems (e.g.Situational 

display, ..)

RB4X.1.4.1.1.3.2

Pilot/driver does not 

detect the ac/vehicle 

by onboard systems 

AND

OR

RB4X.1.4.1.1

Pilot/Driver does not detect the 

evolving  Imminent Incursion

RB4X.1.4.1.2

Pilot/Driver does not warn 

controller in time

OR

OR

RB4X.1.2

Ineffective ATC RWY 

Monitoring using traffic 

data

OR

RB4X.1.2.2

ATCo does not detect 

imminent incursion in time 

based on traffic data

RB4X.1.4

Others does not inform ATC of 

evolving Imminent incursion

OR

RB4X.1.4.2

Other ATC actors (supervisor, 

assistant) does not inform 

ATCo of evolving Imminent 

Incursion

RB4X.1.3

Ineffective ATC Runway Monitoring 

using Conformance Monitoring Alerts for 

ATCo (CMAC) System

OR

RB4X.1.3.1

CMAC not

in operational 

use

RB4X.1.3.3

ATCo does not 

respond to CMAC 

warning (in time)

RB4X.1.3.2

CMAC does not 

give warning (in 

time)

Maintenance / 

failure

RB4X.1.3.2.1

Ineffective

Surveillance 

information

RB4X.1.3.2.2

Ineffective 

CMAC

OR

RWY Collision risk model  

V2.3 
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RP8.1.2.1

Inappropriate 

communication 

RP8.1.2.1.1.2

Unclear clearance 

(inappropriate 

phraseology) 

RP8.1.2.1.1.3

Pilot/Driver 

misunderstanding 

AND

RP8.1.2.1.1

Unclear 

clearance / 

misunderstood 

OR

RP8.1.2.1.1.1

Pilot/Driver takes 

clearance 

intended for other 

aircraft

RP8.1.3.1

Inappropriate 

communication 

RP8.1.3.1.1.2

Unclear clearance 

(inappropriate 

phraseology) 

RP8.1.3.1.1.3

Pilot/Driver 

misunderstanding 

AND

RP8.1.3.1.1

Unclear 

clearance / 

misunderstood 

OR

RP8.1.3.1.1.1

Pilot/Driver takes 

clearance 

intended for other 

aircraft

RP8.1.3.1.2

Inappropriate 

Readback/

Hearback 

RP9.1

Inappropriate 

communication 

RP9.1.1.2

Unclear clearance 

(inappropriate 

phraseology) 

RP9.1.1.3

Pilot 

misunderstanding 

AND

RP9.1.1

Unclear clearance / 

misunderstood 

OR

RP9.1.1.1

Pilot takes 

clearance intended 

for other aircraft

RP9.1.2

Inappropriate 

Readback/

Hearback 

RP10.1.1

Inappropriate 

communication 

RP10.1.1.1.2

Unclear clearance 

(inappropriate 

phraseology) 

RP10.1.1.1.3

Pilot 

misunderstanding 

AND

RP10.1.1.1

Unclear clearance / 

misunderstood 

OR

RP10.1.1.1.1

Pilot takes 

clearance 

intended for 

other aircraft

RP10.1.1.2

Inappropriate 

Readback/

Hearback 

RBY.2

Pilot/Driver does not detect and 

inform ATCo that clearance my lead 

to a entering a wrong or closed RWY

RBY.2.1.1

Pilot/Driver does 

not detect 

potential runway 

incursion visually

RBY.2.1.2

No detection by 

monitoring VHF

RBY.2.1.2.1

Pilot/Driver does 

not monitor RT  

RBY.2.1.2.2

Inability to 

interpret RT  

OR

RBY.2.1

Pilot/Driver does not detect 

the inappropriate clearance

RBY.2.2

Pilot/Driver does not 

act (warn ATCo or 

stop) in time

OR

RBY.1

ATC Issues an inappropriate 

clearance (to wrong or closed RWY)

RBY.1.3

Inadequate Coordination 

results in instigating a runway 

incursion

RBY.1.1

Inadequate 

information used by 

ATC

RBY.1.1.2

Runway Status 

Information 

Inadequate 

RBY.1.1.3

Pilot/Driver

provides inadequate 

Position/Intent

Reporting

RBY.1.3.1

Inadequate 

Coordination between 

TWR ATCos (in 

charge of the RWYs)

RBY.1.3.2

Inadequate 

Coordination between 

TWR & Ground 

ATCos

AND OR

RBY.1.1.2.1

No Status

Information

RBY.1.1.2.2

Incorrect

Status info.

RBY.1.1.2.3

Ignored

Status info.

OR

Insuff icient or

Misleading information

RBY.1.3.3

Inadequate 

Coordination 

between TWR & 

Approach ATCos

OR

RBY.1.2

ATCo inappropriately 

assesses the situation

AND

Clearance/Operations:

Y=5: Crossing

Y=6 : Line-Up/Take-Off

Y=7: Landing

RBY

Inappropriate clearance (for a wrong or 

closed RWY) is provided by ATC and 

executed by AC/Vehicle  

RB2.3.2.1.1

Unclear clearance 

(inappropriate 

phraseology) 

RB2.3.2.1.2

Pilot/Driver 

misunderstanding 

RB2.3.2.2

Inappropriate 

Readback/

Hearback 

RB2.3.2.1

Unclear 

clearance / 

misunderstanding 

OR

RB4X3.2

Incorrect communication 

RB4X3.2.1.1

Unclear clearance 

(inappropriate 

phraseology) 

RB4X3.2.1.2

Pilot/Driver 

misunderstanding 

RB4X3.2.2

Inappropriate 

Readback/Hearback 

AND

RB4X3.2.1

Unclear clearance / 

misunderstood 

OR

RB2.3.2

Incorrect 

Communications

AND
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RBY.1.1.1

Inappropriate traffic 

data

OR

RBY.1.1.1.2

Inadequate Flight 

plan (FPL) data

RBY.1.1.1.1

Inadequate 

Surveillance data

RBY.1.1.1.1.1

Inappropriate or 

missing 

Surveillance 

data

RBY.1.1.1.1.2

Inadequate use 

of surveillance 

data

OR

Ground/Approach 

radar data

RBY.1.1.1.2.1

Inappropriate or 

missing FPL 

data

RBY.1.1.1.2.2

Inadequate use 

of FPL data

OR

Including strips

RB4X.1.2.1

Inappropriate traffic 

data

OR

RB4X.1.2.1.2

Inadequate Flight 

Plan (FPL) data

RB4X.1.2.1.1

Inadequate 

Surveillance data

RB4X.1.2.1.1.1

Inappropriate or 

missing 

Surveillance 

data

RB4X.1.2.1.1.2

Inadequate use 

of surveillance 

data

OR

Ground/Approach 

radar data

RB4X.1.2.1.2.1

Inappropriate or 

missing FPL 

data

RB4X.1.2.1.2.2

Inadequate use 

of FPL data

OR

Including strips

RB4X3.2.2.1

Inappropriate 

Readback

RB4X3.2.2.2

Inappropriate 

Hearback 

OR

RP8.1.2.1.2

Inappropriate 

Readback/Hearback 

RP8.1.2.1.2.1

Inappropriate 

Readback

RP8.1.2.1.2.2

Inappropriate 

Hearback 

OR

RP8.1.3.1.2.1

Inappropriate 

Readback

RP8.1.3.1.2.2

Inappropriate 

Hearback 

OR

RP9.1.2.1

Inappropriate 

Readback

RP9.1.2.2

Inappropriate 

Hearback 

OR

RP10.1.1.2.1

Inappropriate 

Readback

RP10.1.1.2.2

Inappropriate 

Hearback 

OR

AND

RB3X.1.1.2.1

Inappropriate traffic 

data

OR

RB3X.1.1.2.1.2

Inadequate Flight 

Plan (FPL) data

RB3X.1.1.2.1.1

Inadequate 

Surveillance data

RB3X.1.1.2.1.1.1

Inappropriate or 

missing 

Surveillance data

RB3X.1.1.2.1.1.2

Inadequate use of 

surveillance data

OR

Ground/Approach 

radar data

RB3X.1.1.2.1.2.1

Inappropriate or 

missing FPL data

RB3X.1.1.2.1.2.2

Inadequate use of 

FPL data

OR

Including strips

RB3X.1.4

Other ATC actors 

(supervisor, 

assistant, …) does 

not detect and inform 

ATCo that clearance 

may lead to a conflict 

(before clearance is 

executed) 

OR

RB3X.2.1.2.1

Inappropriate 

Readback

RB3X.2.1.2.2

Inappropriate 

Hearback 

OR

RB2.3.2.2.1

Inappropriate 

Readback

RB2.3.2.2.2

Inappropriate 

Hearback 

RB2.1.2.1

Inappropriate traffic 

data

OR

RB2.1.2.1.2

Inadequate Flight 

Plan (FPL) data

RB2.1.2.1.1

Inadequate 

Surveillance data

RB2.1.2.1.1.1

Inappropriate or 

missing 

Surveillance 

data

RB2.1.2.1.1.2

Inadequate use 

of surveillance 

data

OR

Ground/Approach 

radar data

RB2.1.2.1.2.1

Inappropriate or 

missing FPL 

data

RB2.1.2.1.2.2

Inadequate use 

of FPL data

OR Including strips

Risk Model Type of accident Operational Environment / ATService provided Systems /elements considered 

In the aircraft:

-          Flight Crew 

-          Navigation, Surveillance and Communication systems on board 

-          Airport related procedures 

On the ANSP side to provide Tower Control:

-          Tower Controller

-          Conflict Alert systems, Surveillance and Communication systems, Flight Planning 

system, conflicting instructions detection systems. 

-          Operational procedures to ensure traffic management in a safe way

On the runway/airport:

-          Surface Marking and lights with respect to runway location, identification and access

-          Runway occupancy/use system for pilots and vehicles

Collision between:

- two aircraft, OR

- an aircraft and a ground vehicle, 

OR

- an aircraft and an obstacle, OR

- an aircraft and a person/animal

 - Occurrence happening in the runway area of an airport (including 

landing and departing operations)

 - Service provided by ANSP: Tower Control service (preventing  

collision between aircraft and aircraft and vehicles and aircraft and 

obstacles) 

RWY Col Runway Collision

Scope of the Risk Model
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Cases taken into account in the model (combinations of situations leading to a Conflict)

Influencing factors related to visibility on the relevant area:

- Low Visibility operations

- Restricted view from tower to see AC/Vehicle 

- Glare prevents visibility

- Darkness prevents visibility

AC / Vehicle Induced ATC Induced 

Event ID

Event Name

Causes of barrier failures 

in current ATM model

Barrier ID

Name
Barrier

ATM Barriers

Identity

Barriers in

ATM model

Accidents & 

Precusors

Contribution ID

Name

Circumstantial 

Factors

KEY

Event ID

Event Name

Added Causes of barrier 

failures in SESAR

Base

Event

Base Event 

Failures

Stepped OR gate

Only on remaining cases

Precursor Probability

Per flight

Barrier &

AND gate 

Failure Rate%
%

Barrier Failure

Contribution %
%

Runway Incursion Monitoring

RWY management

RWY Conflict Prevention

RWY Conflict Prevention

RWY Conflict Prevention

RP1

Imminent Runway 

Collision

RF3a

RC barrier failure

B8

Inadequate Runway Monitoring

RC5.3.1

Imminent Unauthorised

Runway Entry (Pilot/Driver)

RC5.3.2

Imminent Inappropriate

Take-off 

RC5.3.3

Imminent Inappropriate

Landing

RC5.3.4

Imminent Failure to Exit (Non 

ATC)

RC5.3.5

Animal /Person approaches 

RWY

RB8

Ineffective ATC Runway

Monitoring for Incursions

OR

RB8.1.1

Ineffective Visual ATC 

Runway Monitoring

OR

RB8.1.1.1

Imminent incursion 

effectively invisible

RB8.1.1.2

ATCo does not see 

visible Imminent 

Incursiont in time
OR

RB8.1.1.1.2

Darkness 

hides 

incursion

RB8.1.1.1.1

Poor visibility 

from tower

RB8.1.1.1.1.1

Low Visibility

Operations

RB8.1.1.1.1.2

Restricted view of the 

incursion visibility

RB8.1

ATC does not detect 

Imminent incursion

RB8.2

ATCo does not act in time 

to resolve Imminent 

incursion or inappropriate 

action is taken 

RB8.1.4.1

Pilot/Driver does not inform 

ATCo of evolving Imminent 

Incursion

RB8.1.1.1.1.3

Glare prevents 

detection

RB8.3

Inadequate communication 

with Pilot/Driver

RB8.3.1

Loss of

Communications

OR

RB8.4

Pilot/Driver does not 

properly execute the ATC 

instruction

Includes restricted 

view from tower 

hides incursion

RB8.1.4.1.1.1

Pilot/driver does 

not detect aircraft/

vehicle visually

RB8.1.4.1.1.2

No detection by 

monitoring VHF

RB8.1.4.1.1.3.1

Failure or 

inefficiency of the 

system 

RB8.1.4.1.1.2.1

Pilot/Driver does 

not monitor RT  

RB8.1.4.1.1.2.2

Inability to 

interpret RT  

OR

RB8.1.4.1.1.3

No detection by Onboard 

systems (e.g.Situational 

display, ..)

RB8.1.4.1.1.3.2

Pilot/driver does not 

detect the ac/vehicle 

by onboard systems 

AND

OR

RB8.1.4.1.1

Pilot/Driver does not detect the 

evolving  Imminent Incursion

RB8.1.4.1.2

Pilot/Driver does not warn 

controller in time

OR

OR

RB8.1.2

Ineffective ATC RWY 

Monitoring using traffic 

data

OR

RB8.1.2.2

ATCo does not detect 

imminent incursion in time 

based on traffic data

RB8.1.4

Others does not inform ATC of 

evolving Imminent incursion

OR

RB8.1.4.2

Other ATC actors (supervisor, 

assistant) does not inform 

ATCo of evolving Imminent 

Incursion

RB8.1.3

Ineffective ATC Runway Monitoring 

using Conformance Monitoring Alerts for 

ATCo (CMAC) System

OR

RB8.1.3.1

CMAC not

in operational 

use

RB8.1.3.3

ATCo does not 

respond to CMAC 

warning (in time)

RB8.1.3.2

CMAC does not 

give warning (in 

time)

Maintenance / 

failure

RB8.1.3.2.1

Ineffective

Surveillance 

information

RB8.1.3.2.2

Ineffective 

CMAC

OR

RB8.3.2

Incorrect communication 

RB83.2.1.1

Unclear clearance 

(inappropriate 

phraseology) 

RB83.2.1.2

Pilot/Driver 

misunderstanding 

RB8.3.2.2

Inappropriate 

Readback/Hearback 

AND

RB8.3.2.1

Unclear clearance / 

misunderstood 

OR

RB8.1.2.1

Inappropriate traffic 

data

OR

RB8.1.2.1.2

Inadequate Flight 

Plan (FPL) data

RB8.1.2.1.1

Inadequate 

Surveillance data

RB8.1.2.1.1.1

Inappropriate or 

missing 

Surveillance 

data

RB8.1.2.1.1.2

Inadequate use 

of surveillance 

data

OR

Ground/Approach 

radar data

RB8.1.2.1.2.1

Inappropriate or 

missing FPL 

data

RB8.1.2.1.2.2

Inadequate use 

of FPL data

OR

Including strips

RB83.2.2.1

Inappropriate 

Readback

RB83.2.2.2

Inappropriate 

Hearback 

OR

Incursions in this barrier are ONLY those induced by the pilot or driver 

OR

AND

RC5.3.1

Pilot/Driver 

unauthorised

in Runway Entry

RC5.3.1.1

Pilot/Driver Enters Runway

Without Permission (including 

wrong runway)

RC5.3.1.2

Pilot/Driver Ignores

Surface Guidance

RC5.3.1.2.2

Does not respect active 

surface guidance 

(including stop bars)   

RC5.3.1.2.1

Does not respect 

surface Markings/aids

RC5.3.1.1.3

Pilot/Driver Does not follow intended 

taxi route thus enters runway

RC5.3.1.1.4

Pilot/Driver does not follow

procedures/instructions thus enters runway

Crossing Over or

deviates onto runway

RC5.3.1.2.1.1

Pilot does not see 

surface markings/

lights/aids  

RC5.3.1.2.1.2

Inadequate

surface 

markings  

RC5.3.1.2.1.3

Pilot/Driver

confused

RC5.3.1.2.1.4

Pilot/Driver

non-compliance

RC5.3.1.1.3.1

Pilot/Driver

non-compliance with

instructions

RC5.3.1.1.4.3

Inadequate

Procedures

Pilot/Driver enters runway 

without clearance

Pilot/Driver ignores surface 

markings or indications

Active

Guidance

RC5.3.1.1.1

Pilot/Driver Wrong 

information on the 

charts (AIP)

Passive

Guidance

RC5.3.1.1.4.2

Pilot/Driver is 

lost 

RC5.3.1.1.4.4

Pilot/Driver Inappropriate 

application of 

procedures

Follow the 

greens is 

included but the 

last barrier is the 

stop bars
RC5.3.1.1.3.2

Pilot/Driver is 

lost 

RC5.3.1.1.3.3

Inadequate

Procedures

RC5.3.1.1.4.1

Pilot/Driver

non-compliance 

with

instructions

RC5.3.1.1.3.4

Pilot/Driver 

Inappropriate 

application of 

procedures

RC5.3.1.1.2

Inappropriate 

communication 

RC5.3.1.1.2.2

Unclear clearance 

(inappropriate 

phraseology) 

RC5.3.1.1.2.3

Pilot/Driver 

misunderstanding 

RC5.3.1.1.2.1

Pilot/Driver takes 

clearance 

intended for other 

aircraft

RC5.3.1.1.2.4

Inappropriate 

Readback/Hearback 

RC5.3.2

Pilot Takeoff

Without

authorisation

RC5.3.2.7

Inadequate

Procedures

RC5.3.2.8

Pilot 

inappropriate  

application of 

procedures

RC5.3.2.6

Pilot

non-compliance 

with

instructions

RC5.3.2.2

Unclear clearance 

(inappropriate 

phraseology) 

RC5.3.2.3

Pilot 

misunderstanding 

RC5.3.2.1

Pilot takes 

clearance intended 

for other aircraft

RC5.3.2.4

Inappropriate 

Readback

RC5.3.2.5

Inappropriate 

Hearback 

RC5.3.3.1

Pilot lands 

without 

clearance

RC5.3.3.2

Pilot lands on 

incorrect 

runway

RC5.3.3

Pilot Landing  

without 

authorisation

RC5.3.3.2.5

Pilot Does not inquire 

with ATC about 

discrepancy

RC5.3.3.2.1

Pilot not aware 

about current 

RWY operations/

status

RC5.3.3.2.3

Inadequate 

management

of landing aids

RC5.3.3.2.4

Landing aids

Failures

Landing

Without

Clearance

Landing

On wrong

Runway

RC5.3.3.2.2

Pilot 

misunderstands 

ATC clearance

RC5.3.3.1.7

Inadequate

Procedures

RC5.3.3.1.8

Pilot inappropriate 

application of 

procedures

RC5.3.3.1.6

Pilot

non-compliance with

instructions

RC5.3.3.1.2

Unclear clearance 

(inappropriate 

phraseology) 

RC5.3.3.1.3

Pilot 

misunderstanding 

RC5.3.3.1.1

Pilot takes 

clearance 

intended for 

other aircraft

RC5.3.3.1.4

Inappropriate 

Readback

RC5.3.3.1.5

Inappropriate 

Hearback 

RC5.3.4

Pilot/Driver Does not vacate

Runway in timely fashion

RC5.3.4.3

Pilot/Driver

non-compliance 

with ATC 

request

RC5.3.4.1

Innadequate 

ATC  request to 

Pilot/Driver for 

runway exit  

RC5.3.4.2

Pilot/Driver 

confused

RC5.3.4.4

Pilot/Driver 

cannot

comply with 

ATC request

Runway

Exit

Procedures

Please note that the fault trees of RC5.3.1 

to RC5.3.5 are the same as for RP8 to 

RP12.  

RC5.3.1 to RC5.3.5 have been included to 

qualitatively capture the operational 

reason for the second unauthorised/

inappropriate presence on the runway.  

RC5.3.1 to RC5.3.5 do not quantitatively 

influence the probability of RC5.3.   
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B3A

Inadequate Runway Conflict 

Prevention

RC4.1

Clearance results 

in conflict

RP8

Imminent Unauthorised

Runway Entry (Pilot/Driver)

Cases 24, 26, 28, 30, 61

RP9

Imminent Inappropriate

Take-off 

Cases 32, 34, 36, 38, 62

RP10

Imminent Inappropriate

Landing

RC5.1 

Other AC/vehicle to 

be cleared to use the 

runway

Cases 40, 42, 44, 46, 63

RP11

Imminent Failure to Exit 
(Non ATC)

Cases 48, 50, 52, 54, 64

 RP3.1

(AC/Vehicle) Induced 

Incursion

B4A

Inadequate Runway 

Incursion Monitoring

RP3.1A

Piot/Driver Runway

Use Incursion 

RP3.1B

Premature TakeOff 

Incursion

B4B

Inadequate Runway Incursion 

Monitoring 

B4C

Inadequate Runway Incursion 

Monitoring

RP3.1C

Premature Landing 

Incursion

B4D

Inadequate Runway Incursion 

Monitoring

RP3.1D

Non-ATC Runway

occupancy Incursion

 Authorised

Runway Entry (line-up) 

(ATC)

Cases A2, A5, A7, A16, A55

Authorised

Runway Entry (take-off) 

(ATC)

Cases A4, A6, A10, A13, A20

Authorised

Landing (ATC)

Cases A1, A3, A12, A14, A18

Authorised

Runway Entry (crossing) 

(ATC)

Cases A8, A9, A11, A22, A56

B3C

Inadequate Runway Conflict 

Prevention

RP5

Runway Use for 

crossing

Cases B2, B5, B7, B16, B55

RP2.4

RC resulting from  

Conflicting ATC 

clearances

B3B

Inadequate Runway Conflict 

Prevention

B5

Inadequate Runway Crossing 

Management 

RP3.2A

ATC instigated Runway

Incursion (related to 

crossing)

RP3.2

 (ATC) Induced Incursion

RP2.2

RC related to the use 

of wrong/closed 

RWY

RC5.3

Use of runway by 

another AC/vehicle/

(Animal/Person) while 

RWY already being 

use by cleared AC/

vehicle)

RP12

Animal /Person 

approaches RWY

B4E

Inadequate Runway Incursion 

Monitoring

RP3.1E

Animal/Person

Runway Incursion

RP6

Runway use for 

Line-up / Take-off

RP3.2B

ATC instigated Runway

Incursion (related to line-

up/take-off)

Cases B4, B6, B10, B13, B20

B6

Inadequate Line-up/Take-Off 

Management

RP7

Runway use for 

Landing

RP3.2C

ATC instigated Runway

Incursion (related to 

landing)

Cases B1, B3, B12, B14, B18

B7

Inadequate Landing 

Management

RC4.2

Clearance results 

in conflict

Cases 65, 66, 67, 68, 69

RC4.4

Clearance results 

in conflict

Cases 23, 31, 39, 47, 70

Cases 25, 33, 41, 49, 71

Cases 27, 35, 43, 51, 72

Cases 57,58, 59, 60, 73

Cases 29, 37, 45, 53, 74

Cases A27, A35, A43, A51, A72

Cases A57,A58, A59, A60, A73

Cases A29, A37, A45, A53, A74

Authorised

Back-track (ATC)

Cases A15, A17, A19, A21

RP2

Runway Conflict

B1

Inadequate Pilot / Driver Runway 

Collision Avoidance

RP1

Imminent Runway 

Collision

B2

Inadequate ATC Runway Collision 

Avoidance

 

RF3

Runway Collision

RC3

Avoidance

Essential

RP2.3

RC created by undetected 

incursion after initial 

clearance is issued 

Cases B8, B9, B11, B22, B56

RF3a

RC barrier failure

YES

NO

YES

NO

RF1

Fatal RC Involvement

RF2

Fatal RC

RC1

Collision 

Involvement

RC2

Fatalities in runway 

collision

RP2.1

RC not prevented by ATCo  

involving unauthorised AC/

vehicle 

RC5.2 

Other AC/vehicle to be 

cleared to use the runway?

RC5.4 

Other AC/vehicle to be 

cleared to use the runway?

Cases A23, A31, A39, A47, A70

Cases A25, A33, A41, A49, A71

Cases A2, A5, A7, A16, A55
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