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(exacerbated by

contaminated or
slippery runways)

Aerodrome Operator
maintains runway to
ICAO friction
standards

Aerodrome Operator
adheres to runway
clearance procedure
(e.g. contamination
removal)

2. Fit Crew lose
adequate forward
visual references

for take-off/
landing

3. Aircraft
malfunctions that
affect directional

controllability
during take-off/
landing (e.g. thrust
asymmetry, nose
wheel steering)

Aerodrome Operator
communicates
slippery when wet
conditions to Flt Crew

ATCO provides
accurate
meteorological and
runway state
information to Fit
Crew (e.g. surface
wind, runway
condition, braking
action)

FIt Crew correctly
assess suitability of
conditions for landing

Flt Crew correctly
apply crosswind
handling techniques/

procedures for
approach, flare and
rollout

Fit Crew perform a go-
around if the
conditions
encountered are
unsuitable or flare is
destabilised

]
l

m
l

]
l

]
=

m
el

Aerodrome Operator
ensures runway
lighting is in
accordance with ICAO
standards

Fit Crew adherence to
minimum visibility
requirements prior to
attempting take-off/
landing

Fit Crew use of
forward vision
enhancement features
(e.g wipers, rain
repellent, EVS/HUD)

FIt Crew use autoland
for touchdown and roll
-out (landing only)

FIt Crew perform go-
around/ RTO if
conditions
encountered are/
become unsuitable
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MRO performs
preventative
maintenance
programme in

accordance with the
maintenance schedule

Aircraft's automated
backup systems are
activated (e.g. steering
hydraulics)

4. Erroneous Flt
Crew action on

take-off/ landing
(e.g. rudder or

accidental/
asymmetric thrust)

Aerodrome Operator
maintains FOD free
operating environment

Aircraft warning
systems alert Fit Crew
to take appropriate
action whilst still
airborne (landing only)

Detection and
recognition of
technical failure early
on landing or take-off
roll and Fit Crew make
appropriate response

(e.g. go-around, RTO)
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Ergonomic design of
flight controls avoids
selection errors

FIt Crew proficiency in
manual handling skills
to maintain correct

Effective CRM leads to
other Flt Crew
member intervention

flight par

5. FIt Crew
conduct avoidance
manoeuvre owing
to conflict with
another
aircraft/vehicle on
runway

See Runway Incursion
bowtie 4.1 (aircraft) or
4.2 (vehicle)

2. Runway
Excursion: 2.2

Large CAT Fixed

wing aircraft -
Take-off and
Landing
Operations

Loss of
directional

control on the
runway
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FIt Crew apply
appropriate handling
techniques to regain

control

Aerodrome Operator

Aircraft design

provides cleared areas certification

adjacent to the runway requirements

(runway sh s) as i aircraft
per ICAO damage following

requirements

runway veer-off's (e.g.
frangible landing gear)

Fit Crew and Cabin
Crew perform aircraft
evacuation

Aerodrome
emergency response
plan implementation

(e.g. RFFS

deployment)

Aircraft veers off
side of runway
colliding with
structures,

obstacles or
terrain resulting in
injuries/ fatalities
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