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SUMMARY 

 

This paper provides an update on the progress made with regard to the priority 
Safety Enhancement Initiative (SEI)-RE2 Identify Specific training for pilots and air 
traffic controllers to avoid unstabilized approaches, identified by APRAST/1 to 
improve runway safety. 
 
This paper relates to Strategic Objective: 
A: Safety – Enhance global civil aviation safety 
 
Action by the meeting is at Para 3 to this Working Paper. 
 
 
 

1. INTRODUCTION 

1.1 ICAO Assembly resolution A 37-6 on Runway Safety urged States to take measures 
to enhance Runway Safety, including the establishment of runway safety programmes using 
multidisciplinary approach that includes at least the regulators, Aircraft Operators, Air Navigation 
Service Providers, Aerodrome Operators and Aircraft Manufacturers to prevent and mitigate the 
effects of runway excursions, runway incursions and other occurrences related to runway safety. 

1.2 CANSO has been working closely with Eurocontrol, and the Federal Aviation 
Administration (FAA), and supported by ICAO, IATA, ACI and industry associations, to develop 
materials that can be used for pilots and air traffic controllers to avoid unstabilized approaches.  

2. DISCUSSION 

2.1 CANSO has been developing a global runway excursion risk map using the Bow Tie 
technique, to assist in identifying potential weaknesses in the ATM system in the final phase of flight.  
This work has provided the opportunity to strengthen human centred risk controls.  

2.2 The deliverables from this work are: 

2.2.1 An education booklet, Unstable Approaches – ATC Considerations Version 2. This 
booklet is intended to be used as a key training aid for air traffic controllers. 
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2.2.2 Two flyers, one for ATC and one concise version for ATCs/Pilots, which contain key 
safety messages on how to avoid getting into or contributing to unstable approaches. These flyers are 
intended to be used as ongoing awareness aids for air traffic controllers and pilots, and also provide a 
means to review training materials and content for consistency with best practice techniques to avoid 
unstabilized approaches. 

2.2.3 A Runway Safety Maturity Checklist, which is designed to be used by ANSPs, 
Airlines, Airport Operators, Regulators and ATEL/ANAV providers, to benchmark their respective 
levels of maturity with regard managing Runway Safety risks. The checklist identifies key elements, 
(risk controls derived from the Risk Map), and uses a series of questions to assess an organisation’s 
maturity against each element. The assessment calls for evidence against each of the following 
questions, for each element of the checklist: 

2.2.3.1 Is there a practice in place? 

2.2.3.2 Is the practice written down? 

2.2.3.3 Are people trained, checked and assessed? 

2.2.3.4 Is it working? How do you know? 

2.2.3.5 How could you improve the element? 

2.2.4 The checklist also uses the Analytical Hierarchy Process to assist organisations to 
prioritise their improvement actions around Safety Benefit, Financial Impact, Stakeholder Impact, 
Complexity, and Dependencies. Eurocontrol are currently migrating the checklist into a web based 
application, to be used across the aviation industry.  

2.2.5 The FAA are currently developing a Runway Safety ‘app’, using the CANSO flyers. 
The app is designed for use in smart devices and will be able to be downloaded from the FAA web 
site. 

2.2.6 Launch of the Unstable Approaches Booklet, Flyers, Runway Safety Maturity 
Checklist,   and Runway Safety app are planned for June at the CANSO AGM in Curacao. 

2.2.7 A key challenge lays in the implementation of these materials. Current planning is to 
drive implementation through the respective peer organisations and industry bodies. For example, 
CANSO would drive implementation of the ATC components through the ANSPs, ICAO through the 
Regulators, IATA through the airlines, and ACI through the Airport Operators. 

3. ACTION BY THE MEETING 
 

3.1 The meeting is invited to: 
 

a) Note the work of the Runway Safety Working Group; and 

b) Review and comment on the SEI-RE2. 

 
 

— — — — — — — — 
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1 Introduction 
An aircraft must meet certain criteria on approach to be able to land safely.  This is because an aircraft in flight, 
and in particular a large aircraft, possesses a great deal of energy that must be dissipated appropriately during 
descent, landing and rollout.  Managing an aircraft during the descent and approach phases essentially 
becomes a task of managing energy, which is provided by aircraft speed and level.   

Landing long or a landing at excessive speeds can result in an overrun.  Excessive sink rates on approach 
whilst attempting to capture a glide path from above changes the energy state of the aircraft which is difficult for 
pilots to manage with the possible consequence of a hard landing or even a Controlled Flight into Terrain 
(CFIT). 

The criteria for continuing an approach generally relates to the aircraft’s position, height, speed and 
configuration and should be outlined in an airline’s operations manual.  For each performance criterion, such as 
speed, rate of descent, etc., the aircraft must be within a certain tolerable ‘window’ in order for it to be classified 
as ‘stabilised’ and continue to land.  These criteria are assessed at ‘gates’ that tend to be established, 
depending on individual airline Standard Operating Procedures (SOPs) and flight conditions, between 1,500ft 
and 500ft above ground level.  (Descriptions of typical ‘window’ criteria can be found in Appendix A). 

Should the aircraft not meet these criteria, it is considered to be unstable, and a pilot should be expected to 
execute a go-around.  If an aircraft does not meet the conditions of the gate criteria and proceeds beyond the 
gate altitude, then the occurrence is, in some operators, automatically logged by the aircraft’s on-board 
information monitoring system (Flight Data Recorder) and the airline operator informed.  Although the 
approach’s stability is only officially ‘measured’ (against the criteria) when the aircraft passes through the above 
gates, an unstable approach is usually the result of a series of causal factors (weather, tailwind, fatigue, 
pressure, workload, poor planning, pilot error, Air Traffic Control (ATC) interaction, procedures etc.), which can 
occur at any stage of the approach, even as far back as the cruise phase. 

The diagram below represents a typical approach divided into stages, with key events shown.  Within each of 
these stages, the aircraft can be subject to adverse interactions that could result in the approach becoming 
unstable.  (A suggested list of the possible causal factors which could affect the flight during any of the stages 
can be found in Appendix B.) 

 

Figure 1 -  Approach Stages and Key Events 
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Pilots are under pressure to achieve a stabilised approach for a number of reasons: 

• Safety: Unstable approaches have either directly or indirectly been the cause of several incidents and 
accidents, including runway excursions. 

• Economic: A missed approach can essentially nullify all profit from a flight.  Due to fuel constraints, it may 
also result in a diversion to an alternate aerodrome1. 

• Legal: Recent changes in legislation (within Europe, European Union Operations (EU Ops)have replaced 
JAR OPS 1, which now trumps any national law) stipulate that stabilised approaches are mandated.  

Ultimately, it remains the responsibility of the Pilot in Command to decide not to continue an approach if, in his 
or her opinion, the approach is becoming unstable.  This decision can be made at any point during the approach 
and not just at the stabilised approach decision point.  Nevertheless, in the chain of events that can lead to an 
unstable approach, ATC can play a role. 

1.1 Objectives 
The purpose of this booklet is to increase the knowledge of air traffic controllers about stabilised approaches 
and to increase their awareness of the part that ATC can have in contributing towards an approach becoming 
unstable. 

1.2 Limitations 
It is recognised that many factors contribute towards unstable approaches and that the flight crew are ultimately 
in control of the aircraft; however, this document predominately focuses on the proposed ATC contribution 
towards an unstable approach.  Flight crew issues such as competence, training and Crew Resource 
Management (CRM) are not covered herein.  A list of causal factors, some without any ATC involvement, are 
included (see Appendix B) so that ATC staff have an awareness of the additional factors that could be occurring 
during an approach, some of which could lead to an unstable and/or missed approach. 

In this assessment, the contributory causes towards unstable approaches have been considered from a generic 
perspective, but with an emphasis on turbojet/turbofan aircraft.  The principles provided in this paper may not 
apply to all aircraft and airline operating procedures. 

2 ATC Involvement in Unstable Approaches 
This section considers the role that ATC can play in contributing to unstable approaches and discusses potential 
solutions from an ATC perspective.  The premise of this assessment is that ATCOs can contribute towards 
unstable approaches through their involvement in and understanding of the following basic factors: 

• Distance (time) provision 

• Speed instructions 

For both of the above factors, two-way communication between ATC and the flight-deck plays a very important 
role.  With good communication from both sides, the risk of an unstable approach occurring can be significantly 
reduced. 

2.1 Distance (Time) Provision 
2.1.1 Descent Planning and ATC Routing 

                                                 
1 An aircraft must typically carry sufficient fuel to fly to the primary (planned) destination, and 
then to an alternate destination.  If the aircraft does not land at the primary destination 
(unstable approach, bad weather, blocked runway, etc.), this may result in the primary fuel 
being used, leaving nothing but the diversion fuel in the tanks.  In this case, a diversion is 
mandatory.  The only exception to this, under EU rules, is an option for the crew to remain at 
destination if certain criteria are met and to burn off the diversion fuel (in this case the crew 
should inform ATC that they are using their diversion fuel).  In the latter case, if the aircraft 
reaches, or is anticipated to reach, its final reserve fuel, then a Mayday call is mandatory. 
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When operating piston and light turboprop aircraft, descent planning is relatively straightforward, as these 
aircraft operate at lower speeds and altitudes and use propellers, which can be manipulated to increase drag.  

Jet aircraft (and larger turbo prop aircraft) have a ‘clean’ design that offers minimal drag in order to achieve high 
cruising speeds.  Therefore, jet aircraft have a tendency to be ‘slippery’, i.e., require a large distance to descend 
and/or slow down.  Further, jet aircraft operate at higher altitudes, making the descent longer, which can 
compound any errors.  The situation is exacerbated by the use of modern, high-bypass, turbofan engines, which 
produce a significantly higher residual thrust at flight-idle than older, low-bypass or pure turbojet engines fitted to 
the previous generation of jet aircraft. 

Large aircraft are often fitted with a Flight Management System (FMS) that performs the descent calculations.  
Based on the planned route, the FMS continuously calculates and updates a vertical profile and a speed profile, 
collectively referred to as a descent profile in this assessment.  The vertical profile relates to the aircraft’s 
planned level at any given point during the descent, and the speed profile relates to the target speeds for each 
segment of the descent.  The speed profile is calculated by a number of factors such as speed limits, wind and 
Cost Index.2  

With the necessary involvement of ATC instructions, the FMS-calculated descent profile is not often flown.  It is 
therefore important that the flight crew keep a mental model (situational awareness) of the profile, as the 
constantly changing environment can quickly alter the remaining track mileage. 

Descent planning for jet aircraft (including business jets, see Reference 4) is often based on a ‘three times’ rule 
of thumb, or a variant thereof (depending on aircraft size and altitude-see below).  As an example, with 100 
nautical track miles remaining, the aircraft should be at approximately 30,000ft on its descent profile.  Extra 
distance is then added for deceleration.   At high altitudes descent profiles are generally calculated as 3 times 
the height plus 20 or 30nm, or 4 times the height until required to slow below 250kts. With larger aircraft such as 
the B747 or A380, momentum plays a bigger role; hence, a longer distance for deceleration is required.  Other 
factors may also play a role during manual descent planning, such as speed instructions from ATC, wind and 
turbulence. 

A simplified example is shown in Figure 2 below.  Note that the numbers used are for illustration purposes only 
and will vary depending on aircraft type. 

 

 

Figure 2 - Descent Planning Example (Plan View) 

• Should the aircraft follow the planned route (A - B - C - Airport), the total track distance would be 110 
miles.  Assuming no wind, the aircraft should aim to use perhaps 10 miles for decelerating and the 
remaining 100 miles for descending, meaning that the aircraft should aim to be at approximately 30,000ft 

                                                 
2 The Cost Index (CI) is entered into the FMS and provides a time-to-money ratio.  The CI 
usually ranges from 0 – 200.  As an example, inputting a CI of 0 will yield the most economic 
flight, but at the lowest speeds.  A CI of 200 would result in highest speeds, but also at the 
highest financial cost.  The CI is calculated by the AO Ops department and input into the 
FMS before the flight departs.  
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at point A, according to the ‘three times’ rule (at 30,000ft larger aircraft using the 4x rule calculation would 
need100nm plus 20nm for the deceleration). 

• Should ATC give the aircraft a shorter route at Point A (A - C - Airport), the total track distance would 
reduce to 95 track miles.  Assuming no wind, the aircraft should aim to again use 10 miles for 
decelerating and the remaining 85 miles for descending, meaning that the aircraft should aim to be at 
approximately 25,000ft at point A, according to the ‘three times’ rule.  This means the aircraft would 
suddenly be 5,000ft high on the ‘new’ descent profile. 

Ideally, descents usually take place with little or no thrust, hence immediate measures that are available to 
‘catch’ the profile are speed brakes and increased speed (the effect of speed is discussed in further detail in 
Section 2.2).  Speed limits tend to apply at lower levels (e.g. 250 knots below FL100) and speed brakes often 
become less effective as the aircraft decelerates, although even at lower speeds, speed brakes are capable of 
doubling the normal rate of descent.   Towards the latter stages of the descent, drag may be increased further 
by early deployment of gear and flaps. However these aircraft configuration changes are not preferred due to 
increased system wear (even though flaps and gear have defined maximum operating speeds). Another 
disadvantage comes with the fact that medium and large aircraft have landing gear “cycle” limitations thereby 
limiting the frequency of retraction or extension by the crew.  After the landing gear and flaps are selected down, 
they are not retracted until after landing or during the execution of a missed approach or go-around. Therefore 
when the additional drag caused by the deployed flaps and gear is not required anymore, an increase in thrust 
is required to counteract the drag, therefore negatively affecting fuel consumption and noise levels. Although the 
FMS will automatically try to adjust the descent profile for alterations, a point can be reached where the aircraft 
simply does not have sufficient distance to descend and decelerate.  An aircraft falling behind the descent 
profile and unable to continue the approach can be caused by both a variation and combination of factors. A 
common contributing factor arises from the inability of the crew to anticipate all ATC instructions, or irregular 
instructions. Such situations may occur when wind velocity and direction significantly differ from that which is 
forecast. Another possible reason for approach instability may be due to high workload which does not allow the 
crew to appropriately focus on energy management during the approach. Should this occur early in the 
approach the crew may request additional track miles to provide the time and distance to regain the desired 
profile.  Later in the approach, adjustments to regain the profile become more problematic until such a point 
where the crew must decide to execute a missed approach or request new vectors for final approach. 

One of the most critical elements is to ensure that the crew receive regular and accurate updates of the distance 
from touchdown (DFT) and are informed at the earliest opportunity of a change in routing; vectoring will 
significantly alter the track miles.  This is especially important for planning purposes if the track miles are being 
reduced.  

2.1.2 Approaches 
2.1.2.1 Change of Runway 
Prior to arrival a number of tasks must be accomplished on the flight-deck.  As an example, the flight-deck must 
be configured for the approach, including setting frequencies, minima, levels, speeds, routings etc.  Following 
this a briefing is required.  Briefings are a component of Crew Resource Management (CRM) to assure 
‘transparency’; i.e. crew are working to the same plan for both normal and abnormal events. Briefings will 
always include details of the Missed Approach Procedures (MAP) for the planned arrival runway. The crew will 
also fly the approach expecting to “go-around” until reaching the decision height or missed approach point at 
which time the decision to continue to land must be made. However, a go-around can still be initiated at any 
point in the approach, even after the aircraft has touched down but before the reverse thrusters have been 
deployed.       

Prior to the approach, the setup and briefing tend to be conducted reasonably early, usually well before top of 
descent.  A late runway change may not only imply a different routing for the aircraft, but also necessitate that 
the flight deck must be set up for a different approach on a different runway.  This will require a new briefing and 
the Flight Management Computer (FMC) to be reprogrammed. In VMC, many airlines are now advocating 
against acceptance of a late runway change. Late changes should only be accepted by the crew if the change is 
based on a visual approach where the aircraft can be kept stabilised AND the missed approach will be a visual 
missed approach not requiring the FMC to be re-programmed.  Late runway changes tend to increase the flight 
deck workload significantly during an already busy flight phase. This also applies to any changes to the 
standard MAP which, if not as published, should be communicated to the flight crew as early as possible.  It is 
reasonable to assume that errors are more likely to occur as the workload increases. 
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Runway changes that result in more track miles remaining are generally easier to cope with, as they provide 
additional time for the setup and briefing.  With more track miles suddenly remaining, the aircraft will be low on 
the ‘new’ profile which can be compensated for by reducing the rate of descent.  Further, a late change to a 
parallel runway with the same type of approach tends to be easier to cope with, as the descent profile remains 
virtually the same.   

The most difficult runway change involves a change to a runway that results in less track miles remaining.  As 
an example, a late change from 09 to 27 for an aircraft coming from the east will probably result in a rushed 
setup and an abbreviated briefing, and will, assuming the aircraft was on profile in the first place, suddenly put 
the aircraft high on the ‘new’ profile.  In these instances, additional track miles will probably be required. 

2.1.2.2 Change of Approach – Precision/Non-precision 
There are fundamental differences in how different types of approaches are flown.  The ILS is the most common 
approach used at large airports.  An ILS approach is usually flown at 3º and allows most aircraft to fly a large 
part of the approach on autopilot.  It also requires relatively little manipulation of the autopilot during the 
approach; it is primarily controlled speed reduction that permits flaps and gear to be deployed. During an ILS 
approach the aircraft will continue to slow and configure after becoming established on both the localiser and 
the glide slope.  This means that the aircraft can maintain a relatively high speed until late in the approach, such 
as 160knots until four miles. However, it is very difficult for a larger aircraft (A330, B-737-800, etc) to descend 
on the glide slope and slow down simultaneously, therefore the controller must allow for deceleration to final 
approach speed when the aircraft is approaching the glide slope interception point. Flight crew requests for a 
slower airspeed during the final portion of the approach should be approved to the maximum extent possible. 

Non-precision approaches3 result in a much higher workload, as in many cases, the crew must manually and 
continuously monitor and control the rate of descent or altitude.  Although it can be flown on autopilot, more 
manipulation of the autopilot is required, as the crew must continuously adjust the rate of descent. The rate of 
descent for non-precision approaches can also be steeper in the final approach segment than for precision 
approaches.    The autopilot is usually disconnected earlier compared to a precision approach, as the decision 
point (decision altitude) is higher.  Non-precision approaches may be offset from the runway, which requires an 
element of manual handling late in the approach, and as they are not usually flown and practiced as frequently 
as precision approaches, it can result in the crew being less proficient.   

Controllers should be aware of the increased workload and constraints for the aircrew when flying a non-
precision approach (see 2.1.2.4), and should aim to position the aircraft on finals at a distance greater than 
normal to allow the crew time to appropriately set up their configuration. 

Note: The International Civil Aviation Organization (ICAO) Procedures for Air Navigation Services – Air Traffic 
Management (PANS ATM) does not differentiate on how a controller is expected to radar vector an aircraft to 
the final approach course; the same procedure applies (30 degrees or less, two nautical miles prior to glide 
slope intercept) for precision or non-precision approaches.  However, an awareness of flight crew workload can 
prevent overloading the flight deck, which could lead to a loss of situational awareness and create a situation 
with a high potential for an incident/accident. 

Based on these challenges, non-precision approaches tend to be carefully briefed.  A fundamental difference 
compared to a precision approach is speed management.  As the speed decreases, the pilot must, with 
reference to instruments adjust the rate of descent in order to remain on the correct glide-path. As the aircraft is 
slowed, the initial calculated rate of descent will need to be reduced otherwise the aircraft will descend below 
the glide-path. These changes, along with aircraft configuration inputs, may significantly increase the cockpit 
workload and have been direct causal factors in many CFIT events. If the speed is stable however, the rate of 
descent can also be stabilised, reducing cockpit workload and allowing greater monitoring of the approach. Non-
precision approaches can also be steeper than precision approaches; hence the aircraft must be slowed down 
and configured earlier. Therefore it would be unreasonable to provide the pilots with any form of speed 
instructions after the Final Approach Fix (FAF).[1] In fact,  many airlines train their crews to fly a non-precision 
approach at the final approach speed and therefore most crews would elect to slow down much earlier than 
when on an ILS. 

                                                 
3 ICAO assembly resolution A37-11 underpins the higher safety risks with non-precision 
operations and aims at having the availability of approach procedures with vertical guidance 
to all runways. 
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Considering the above, a late change from a precision approach to a non-precision approach can be significant 
from a pilot perspective, and may not always be feasible unless additional track miles are granted.  Some 
operators do not allow the crew to fly any approach unless it was previously briefed, and for this, the crew 
requires extra time. The main fundamental difference as compared to a precision approach, is the management 
of speed and rate of descent.   

2.1.2.3  Visual Approaches  
A visual approach is usually flown manually and is mainly based on pilot judgement.  Visual approaches follow a 
standard traffic pattern, or variations thereof.  Pilots sometimes request visual approaches at smaller airfields 
even if an instrument approach is available, as they can be made shorter and therefore be quicker.  A visual 
approach requires no instrument guidance; however, the flight crew will often use on-board navigation systems 
(if available) for reference. 

Visual approaches are more judgement-based with less guidance available and can be associated with more 
pilot errors (including performing unstable approaches) than instrument approaches.  Offering an aircraft a 
visual approach with short notice to expedite traffic flows will again result in a higher workload on the flight-deck, 
as a new briefing and strategy will be required and may be refused by the crew if they do not have sufficient 
time to brief.  Airline flight crews may be less proficient with visual approaches, as they tend to be performed 
less frequently, so, contrary to belief, offering a visual approach is not necessarily the aircrew’s preferred option. 

2.1.2.4 Vectoring for Approach 
Both lateral and vertical guidance must be provided for any type of approach.  The lateral guidance can be 
determined by obtaining distance and bearing from a radio beacon of some sort (NDB, ILS, VOR, DME, LOC, 
etc.), or space based (GNSS) navigation aids.   

For an ILS precision approach, the vertical guidance is based on the glide slope signal which is emitted from the 
side of the runway.  Non-precision approaches do not provide a glide slope signal, hence the vertical guidance 
is based on height/distance calculations using the DME, timing from a fix or by the FMS during a VNAV 
approach. In this case it is often the Pilot Monitoring (PM) that provides the vertical guidance to the Pilot Flying 
(PF) by calling out the appropriate levels for each point in the approach. This represents a significant increase in 
flight-deck workload and controllers should be aware of this and vector the aircraft onto finals at a greater 
distance than they would for a precision approach.  .   

An aircraft can either self-position for an approach or be vectored.  Before leaving the Initial Approach Altitude4 
(also known as Platform Altitude), the aircraft must be lined up with the runway, if carrying out a precision 
approach and be at an appropriate distance.  If the aircraft is not in the correct position, the final descent cannot 
be commenced, as the aircraft may be outside of the protected area and terrain separation cannot be assured.  
A descent at this point would be dangerous, particularly if in Instrument Meteorological Conditions.  

Vectoring by ATC plays an important role in positioning an aircraft for an approach.  The following examples 
show one scenario during which an aircraft is correctly vectored for a precision approach and one scenario 
where unrealistic vectoring results in the aircraft performing a missed approach and/or becoming unstable. 

                                                 
4 At many airports, a form of Continuous Descent Operations (CDO) is used.  ICAO has 
adopted the term CDO to ‘embrace the different techniques being applied to maximize 
operational efficiency while still addressing local airspace requirements and constraints. 
These operations have been variously known as continuous descent arrivals, continuous 
descent approaches, optimized profile descent, tailored arrivals and 3D/4D path arrival 
management forming part of the business trajectory concept’.  In these cases, the aircraft 
would descend onto the localiser and glide slope without leveling off.  Refer to ICAO Doc 
9931, Continuous Descent Operations Manual, for more information. 
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Figure 3 - Approach Vectoring (Reference Scenario) 

In the correctly executed scenario in Figure 3, the aircraft at Point A is vectored in for an approach and is likely 
to intercept the localiser before the glide slope, or at least at the same time as the glide slope (Point B).  In this 
case, the aircraft will intercept the glide slope from below, which is preferred5.  Provided that the aircraft has 
been cleared for the approach, it can safely descend on the glide slope, as it has both lateral and vertical 
guidance.   

Basic aircraft instruments are shown, with the vertical bar on the dial showing the localiser, and the horizontal 
bar showing the glide-slope. 

The scenario shown in Figure 4 depicts the use of unrealistic vectors that result in the aircraft becoming 
unstable, causing it to either execute a missed approach or incorrectly continue the approach. 

                                                 
5 Catching the glide slope from above is considered poor practice, as a glide slope may emit 
a ‘false’ glide slope above the actual glide slope.  The ‘false’ glide slope is steeper than the 
actual glide-slope and is not reliable. 
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Figure 4 - Approach Vectoring (Unrealistic Vectors) 

The aircraft at Point D has been cut in short by ATC and has not yet arrived at the localiser.  However, it is 
picking up the glide slope signal since it is within range.  As the aircraft moves closer to the runway, the glide 
slope indicator tells it to descend in accordance with the glide slope even if the aircraft has not arrived at the 
localiser and therefore has no lateral guidance.  The pilot must ignore this indication, as descending would be 
unsafe.  Therefore, the aircraft continues in level flight. 

As the aircraft reaches Point E, it finally picks up the localiser and now has both lateral and vertical guidance, 
but is at this point very high on the glide slope and is unable to descend sufficiently to regain the glide slope.  As 
the aircraft is already descending and probably also decelerating, increasing the rate of descent is difficult.  The 
aircraft should therefore execute a missed approach. 

Vectoring an aircraft in too short (as illustrated in Figure 4 above) should be avoided, as it will likely lead to a 
missed approach or excessive sink rates as the flight crew attempt to catch the glide slope from above.  An 
approach with excessive sink rates is, by definition, an unstable approach (see Appendix A). 

2.1.3 Descent Planning Requirements 
For the crew to be able to adequately perform descent planning, at least one of the following is required: 

• Adherence to the flight plan route and approach procedure; 

• Local knowledge of potential deviations; 

• Track distance information from the approach controller. 

To expect aircraft to always adhere to the planned route and approach procedure is impractical for ATC.  Also, 
not all pilots will have experience with local ATC procedures.  Therefore, the option that provides the most 
flexibility is provision of track distance information from the approach controller any time the aircraft is deviated 
from the planned route and approach procedure. 

These are discussed in further detail below. 

2.1.3.1 Adherence to the Flight Plan Route and Approach Procedure 
Based on the flight plan route, a descent profile can be calculated by the FMS.  If the aircraft adheres to the 
planned route, it should also adhere reasonably to the descent profile.  Whenever ATC modifies the route, some 
form of compensation will be required, such as a speed change or even speed brake deployment.   
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For ATC to keep all aircraft on their planned routes and descent profiles may not be practical in most traffic 
situations.  Adjustments to speed, headings and levels are usually required to control traffic flow at busy times.  
Despite the aforementioned concerns regarding shortcuts and track mileage, some flight crew may deem that 
the shortcut is achievable and accept the shorter route to save time and fuel and to keep their place in the flow 
of traffic.  

If ATC has to keep an aircraft above profile for operational reasons, it may be appropriate to adjust the aircraft 
speed (e.g., assign a reduced speed) prior to commencement of descent in order to compensate for the ‘high’ 
profile.  Most FMS programs keep the aircraft at the maximum altitude for as long as possible, using a profile 
with thrust at or near idle.  As a consequence, there is little to no additional descent capability for the aircraft 
when descent is delayed significantly beyond the computed ‘top of descent point’, unless the flight crew uses 
increased descent speed, a longer flight path or speed brakes.  

Controllers should also be aware of the effect that icing has on the operation of the aircraft during the descent.  
Most modern aircraft require a power setting above ‘flight idle’ whilst descending in known icing conditions.  
While planning the sequence of arrival or vectoring aircraft, controllers should be aware of this additional 
constraint and should be careful not to position aircraft above the descent profile, as the ‘recovery’ to regain the 
profile will be much more difficult based on the additional thrust provided by the engines.  

If an aircraft is held high for any reason, it is likely to end up above the required descent profile.  Once the 
descent is granted, it will again have to compensate by increasing its descent rate, which makes it impossible to 
reasonably decelerate. 

2.1.3.2 Local Knowledge 
‘Local knowledge’ refers to the flight crew’s experience with a particular area, allowing them to anticipate the 
ATC instructions associated with that area.  As an example, certain airports publish arrival procedures that are 
seldom adhered to; instead, an unofficial vectored route is provided which may be longer or shorter.  Pilots 
familiar with the approach will most likely position themselves high or low on the descent/approach in 
anticipation of the route change. Most major airlines use “Airport Briefing” notes to try to provide some local 
knowledge to crews. This information comes from either pilot or ATC feedback and from previous incidents or 
hazard reports 

Although the flight crew may be experienced, they may not be experienced with the arrival in question and will 
therefore be unable to anticipate ATC instructions. 

2.1.3.3 Track Distance Information from Approach Controller 
In cases where aircraft are being vectored for an approach, provision of a regular and accurate distance to 
touchdown from the approach controller allows the flight crew to calculate their descent profile.  This is 
particularly important during CDO (see Appendix C), as the room for correction is smaller.  This information 
must be provided reasonably early during the approach to enable adjustments to be made.  Should the 
remaining track miles be provided/updated late in the profile, it will be more difficult for the flight crew to make 
any necessary compensations. 

Should the flight crew determine that the track miles proposed by the controller are inadequate, they may 
request additional track miles to enable them to comply with their criteria restrictions for maintaining a stabilised 
approach.  If the extra miles are not available, and the crew continue with the approach, there is an increased 
risk that the approach may become unstable. 

The ATC belief that reducing the remaining track distance will help the flight crew is not always true; it 
can significantly increase the flight-deck workload, as the crew must attempt to catch the ‘new’ descent 
profile whilst trying to maintain a stabilised approach, which increases the associated risks.  

2.2 Speed Instructions 

2.2.1 Speed Instructions during Descent 
Speed instructions (e.g., maintain 280 knots) are necessary, but they remove some of the flight crew’s options 
for managing the descent.  As mentioned earlier, descent planning is a matter of managing energy, which is 
done effectively by altering drag.  As shown by Figure 5, altering an aircraft’s speed is a way of altering drag. 



DRAFT 

 

10 
 

 

Figure 5 - Drag and Speed 

A few significant points can be extracted from Figure 5.  These are detailed in the following sections. 

2.2.1.1 Descent at Higher Speeds 
An aircraft descending at higher speeds6 (e.g., above 250 knots) will descend quicker, as the total drag is 
higher.  Going faster therefore increases the descent rate, which can be used as a means of keeping the aircraft 
on the vertical profile.   

If no speed instruction is given to an aircraft, it will probably descend at the optimum speed for the prevailing 
conditions as calculated by the FMS, and will probably descend at idle power.  Should ATC instruct an aircraft to 
decelerate to a lower speed, the rate of descent will decrease and the aircraft will drift above the descent profile.  
At this point, the only option is to use spoilers and/or to request more track miles.   

An instruction to maintain a higher-than-normal speed is usually not problematic, as the aircraft can simply add 
power to keep the aircraft on the descent profile7. 

An aircraft simultaneously descending and decelerating is dissipating both its kinetic and gravitational energy, 
which would require a longer distance than an aircraft only decelerating or only descending.  As the aircraft 
decelerates, less drag is available to dissipate energy, which further increases the distance. 

2.2.1.2 Descent at Lower Speeds 
An aircraft descending at lower speeds will descend quicker as total drag increases.  This is the likely scenario 
during final approach when the aircraft is configured for landing.  From an ATC perspective, this is not of 
concern, as the aircraft would add power as necessary; hence, this will not be discussed in further detail. 

2.2.2 Speed Instructions on Approach 
Higher speeds, on the other hand, can create problems as the aircraft gets closer to the airfield, as it requires a 
certain distance to decelerate and configure for landing.  This is illustrated in the following example based on a 
standard three-degree ILS.  

                                                 
6 With regards to the drag curve in Figure 5, ‘higher speeds’ usually means speeds above 
‘clean speed’.  The actual speeds vary with aircraft type.  
7 Fuel burn will increase any time the aircraft is not descending at its optimum speed. 
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Figure 6 - Speed Instruction on Approach (Side View) 

It is not uncommon for the last segment of an approach to be flown at 160 knots until four nautical miles, which 
effectively puts the aircraft at just under 1,300ft above the runway at four nautical miles.  A common height for 
requiring an approach to be stabilised, as the aircraft passes through the ‘gates’, is 1,000ft above the runway 
(although, depending on airline SOPs and flight conditions, this can vary between 1,500ft and 500ft). 

A speed of 160 knots is too fast for most aircraft to land at; hence, the aircraft must be slowed and configured 
for landing.  This is probably not achievable in the approximate mile that it would take to descend from 1,300 to 
1,000ft; hence, the aircraft would have to be slowed and configured before the aircraft reaches the four-mile 
point.  If this is required, then the pilot should inform ATC that he or she cannot comply with the allocated speed 
restriction. The earlier in the approach this is communicated, the better, allowing ATC more time to adjust their 
plans and compensate. 

3 Conclusions 
This booklet has considered stable approaches from an ATC perspective only and has not covered flight-deck 
specifics associated with unstable approaches. 

The following bullets provide the main conclusions of this assessment: 

• The events that lead to an unstable approach can already begin to transpire during the initial descent 
(i.e., long before glide slope intercept). 

• Unstabilised approaches increase risk of an unsuccessful approach and/or landing.  Excessive sink rates 
on approach while attempting to capture a glide path can result in a hard landing or even a CFIT.  An 
unstabilised approach can also result in landing long or at an excessive speed, which can result in an 
overrun.  

• Any time the route is modified or speed instructions are provided, the aircraft may need to compensate for 
the change by adjusting power, drag, etc.  Larger route modifications require larger aircraft adjustments.  
Similarly, if an aircraft is held high, it will end up above its descent profile and will again have to 
compensate. 

• If significant shortcuts are provided during the descent, a point can be reached where the aircraft requires 
additional track miles to loose altitude and configure for approach and landing. 

• Rather than help the flight crew, reducing the remaining track distance can significantly increase the 
flight-deck workload, as the crew must attempt to catch the ‘new’ descent profile while trying to maintain a 
stabilised approach. 

• An aircraft requires a significantly longer distance to simultaneously descend and decelerate compared to 
only descending or only decelerating. 

• When providing aircraft with vectors for approach, early, regular and accurate track distance information 
from the approach controller increases the crew’s ability to calculate an accurate, achievable descent 
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profile and reduce the chances of an unstable approach occurring. 

• A late runway change significantly increases flight crew workload and increases the potential for error, 
which could result in an unstable approach.  If the change results in a shorter route compared to the 
original route, more track miles could be required. 

• Flight crews usually find non-precision approaches more complex, as they include more elements and are 
not performed as often as precision approaches.  Speed instructions to aircraft that are inside the Final 
Approach Fix are not recommended.  Due to the associated increase in cockpit workload, the aircraft 
should be vectored for longer finals for a non-precision approach than for a precision approach. 

• Visual approaches and circling approaches are more error-prone than full instrument approaches; if ATC 
does not offer these types of approaches, the pilots will probably execute the approach that they have 
briefed and are prepared for, thus reducing the risk of an unstable approach occurring. 

• Instructing an aircraft to reduce speed during the upper parts of the descent will usually cause it to drift 
above its descent profile.  If it is expected and inserted into the FMS before top of descent, then the top of 
descent will shift further from the aerodrome, and it will be easier for the crew to follow the recalculated 
profile.  The earlier the crew gets the information, the better.   

• Instructing an aircraft to maintain a higher-than-normal speed during the upper parts of the descent will 
generally not result in problems with regards to maintaining the descent profile, as power can be added.   

• Requesting that an aircraft maintain a certain speed during final approach may conflict with the 
requirements for a stable approach. 

• Controllers should be aware that the FMS and ILS equipment are designed so that the localiser is 
captured first, then the glide slope.  If the glide slope is captured before the localiser, the aircraft may not 
be able to continue the approach without becoming unstable, and the associated risk of a CFIT increases. 

• It is better for pilots and ATC to acknowledge that the approach is unstable and abandon the approach 
early, rather than assuming that they will have the approach stabilised by the minima (e.g., 1,000/500ft), 
only to go around at the stabilised approach point or, worse, continue to land. 

• Controllers should be wary of offering what they might consider to be favourable alternatives (e.g., cutting 
the aircraft in early, offering the option of a visual approach, etc.).  This may lead the flight crew into 
accepting a situation where there is a significantly increased risk of the flight/approach becoming 
unstable.
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APPENDIX A Criteria for Stable Approach 
 

Although flying a stabilised approach is mandatory (European Commission law), the actual criteria for a stable 
approach are not mandated by law, but are instead established by each airline to suit their operations and then 
included in the airline’s operations manual.  Therefore, the criteria for continuing an approach tend to vary. 

The following criteria are those defined by Flight Safety Foundation (Reference 2) and have been included for 
illustration purposes only.  Although these criteria should be viewed as ‘ballpark’ figures, most criteria used by 
the airlines tend to be reasonably close to the  following:  

• The aircraft must be on the correct flight path (ILS: within 1 dot GS/LOC; Visual approach: wings level at 
500ft radio; circling approach: wings level at 300ft); 

• Only small heading and pitch changes required to maintain path; 

• Speed must not deviate more than VRef+20kts/-0kts; 

• The aircraft to be in proper landing configuration; 

• A sink rate of max 1,000fpm (unless briefed otherwise); 

• A power setting appropriate for aircraft configuration and not below the minimum power for an approach 
as defined in the Aircraft Operations Manual; 

• All briefings and checklists must be complete. 

The above criteria tend to be applied at the following altitudes: 

• IMC - stable by 1,000ft AAL; 

• VMC - stable by 500ft AAL.  (The aircraft should aim to be stable by 1,000ft even in visual meteorological 
conditions.  If the crew do not achieve this, then the ‘gate’ can be reset to 500ft, but only if the crew 
anticipate that the aircraft will be stable by 500ft; if not, a missed approach must be executed.) 

Note: The altitude at which the ‘gates’ are set and by which the approach is judged to be stable varies 
depending on airline SOPs and can range from 1,500ft to 500ft (300ft for circling approaches). 

European Commission law now states: 

‘Without Visual Ground Reference: It is recommended that stabilisation be achieved at the latest when 
passing 1,000ft above runway threshold elevation.  If ATC procedures require higher speeds and is allowed 
in the [operations manual], the above gate may not be met, in this case stabilisation should be achieved by 
500ft. 

With Visual Ground Reference: Stabilisation should be achieved by 500ft (however it is still recommended 
that pilots use the 1,000ft gate as above).’ 

If the above gates are not met, pilots should consider initiating a go-around manoeuver.  Additionally, note the 
use of the words ‘recommended’ and ‘should’.
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APPENDIX B Potential Causal Factors of Unstable Approaches 
 
The following list suggests general causal factors of unstable approaches.  Many of these are unrelated to ATC. 

• Weather (e.g., turbulence, head/tail winds, avoidance, un-forecast); 

• Aircraft technical issues; 

• Late or incorrect crew briefings; 

• Pilot mismanagement of aircraft energy (e.g., speed, altitude, power); 

• Other traffic (e.g., held high to avoid, sequencing to airport, high traffic density); 

• Unclear communication: ATC-ATC, ATC-Pilot, Pilot-ATC; 

• Air Traffic Information Service (ATIS) (e.g., frequency of ATIS update, equipment to access ATIS [voice, 
ACARS], length of ATIS message [a requirement for short ATIS with only weather and runway has been 
expressed], lack of standardisation of format, lack of ATIS or shared ATIS frequencies causing garbling);   

• Overloading of human (controller/pilot) due to workload; 

• RT loading/congestion (held high beyond planned top of descent); 

• Airspace constraints not fit for purpose (e.g., airspace size, complexity of procedures); 

• Early speed control (e.g., go down/slow down, unrealistic energy management expectations); 

• Vectoring (including intercepting glide slope from above, tight intercepts for the ILS); 

• ATC change in routings (e.g., shortcuts/changes to distance from touchdown);  

• Speed control restrictions versus aircraft configuration requirements; 

• Outside CAS (e.g., no speed/variable intentions/interpretations); 

• Late notice of runway change/type of approach; 

• Little/inaccurate distance from touchdown information. 



DRAFT 

 

C-1 

APPENDIX C CDO 
 

The term CDO is used to describe the various methods being used around the world to maximise operational 
efficiency during arrivals, whilst taking into account any localised issues such as airspace constraints or 
procedures. 

CDO is a technique available to ANSPs and aircraft operators that helps to increase  both safety (Reference 3) 
(through increased flight stability) and airspace capacity (through flight predictability), whilst reducing noise, fuel 
burn, emissions and pilot-controller communications. 

An ideal CDO starts from the top of descent (TOD) point in the cruise phase of flight, allowing the aircraft a 
continuous descent profile, with minimum engine thrust settings, in (where possible) a low drag configuration, 
with minimum periods of level flight to the final approach fix/ point or where it commences the published 
instrument approach procedure (Reference 8). 

 

  A CDO is shown in Figure 7 below: 

 

 

Figure 7 - Continuous Descent Operations 

The noise ‘footprint’ is reduced because the aircraft remains higher for longer and the engines remain at lower 
thrust (i.e., no need to spool up to level off).  Due to the lower thrust settings, the CDO also results in reduced 
fuel burn and less greenhouse gas emissions.   

If the aircraft is being vectored, it is essential that the flight crew receive timely and accurate distance from 
touchdown information from ATC so that they can calculate their required rate of descent.  If the aircraft is 
following a published arrival procedure, the FMS provides an optimum descent path and also deviation 
information; however, good airmanship calls for the flight crew to still maintain a mental picture of the descent 
profile, as the FMS is not always accurate. 

ATC operational requirements for separation and/or traffic sequencing purposes may mean that it is not always 
possible to provide the optimal CDO; it may be necessary for ATC to stop a descent and direct level flight for 
portions of the arrival.  However, the aim should be to minimise level offs and maximise CDO to the greatest 
extent possible, whilst not adversely affecting safety and/or capacity.
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APPENDIX D Reference Documents 
 

Ref Document Details 

1 NATS Safety Management Manual (DOC 39) Amendment 30, June 2009 

2 FSF ALAR 7.1 Briefing Note – 7.1 
Stabilised Approach 

Flight Safety Foundation, Flight Safety Digest, August-November 
2000 

3 Instrument Procedures Handbook US Department of Transportation, Federal Aviation 
Administration, FAA-H-8261-1A, 2007 

4 Business Jet Operations – Consideration of 
Specific Hazards HF/RPT/09, April 2009 

5 DGAC Surveillance Authority  Unstable Approaches – Good Practice Guide 

6 
Callback from NASA’s Aviation Safety 
Reporting System – The Case of the 
Unstable Approach 

Number 284, May 2003 

7 The Myth of the Unstable Approach Dr. Ed. Wischmeyer, Embry-Riddle Aeronautical University, 
USA. 2004. 

8 Continuous Descent Operations (Manual) ICAO Doc 9931 

 

http://natsnet/managingsafety/SMM%20Webpages/SafetyManagmentManual.asp
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APPENDIX E Abbreviations 
 

ATC Air Traffic Control 

ATIS Air Traffic Information Service 

CANSO Civil Air Navigation Services Organisation 

CDO Continuous Descent Operations 

CFIT Controlled Flight into Terrain 

CI Cost Index 

CRM Crew Resource Management 

DME Distance Measuring Equipment 

EU European Union 

FMS Flight Management System 

ICAO International Civil Aviation Organization 

ILS Instrument Landing System 

LOC Localiser 

MAP Missed Approach Procedures 

SOP Standard Operating Procedures 

 



What is a Runway Excursion?
The Civil Air Navigation Services Organisation (CANSO) defines 
a runway excursion as “An event in which an aircraft veers off or 
overruns the runway surface during either take-off or landing.” 
Runway excursions lead to more runway accidents than all the 
other causes combined.

What causes a Runway Excursion? 
There are many factors that may cause a runway excursion, in-
cluding runway contamination, adverse weather conditions,  
mechanical failure, pilot error and unstable approaches. This 
briefing will focus only on unstable approaches.

What is an Unstable Approach? 
An unstable approach is simply an approach that does not meet 
the criteria for a stable approach established by the aircraft 
operator. As an illustration, Flight Safety Foundation defines a 
stable approach in the following terms:

On the correct flight path: 

n  ILS Approach – ILS within 1 dot of the localiser 
and glide slope.

n  Visual Approach – Wings level at 500 feet AGL.
n  Circling Approach – Wings level at 300 feet AGL.
n  Only small heading and pitch changes required. 
n  Speed within +20/-0 kts of reference speed.
n  Aircraft must be in proper landing configuration.
n Maximum sink rate of 1,000’ per minute.
n  Appropriate power settings applied. 
n  Briefings and checklists complete.
n  During IMC – Stable by 1,000 feet AGL.   
n During VMC – Stable by 500 feet AGL.

If the approach is not stable by 1,000 feet AGL or 500 feet AGL 
(depending on weather conditions), or if the approach be-
comes unstable below these altitudes, the pilot should initi-
ate a missed approach/go around. The pilot may initiate a go 
around at any time above or below these altitudes if deemed 
necessary.  It is possible for a pilot to initiate a go around even 
after touchdown on the runway, but not after the thrust revers-
ers have been deployed.

For ATC purposes, in the most basic terms, if an arriving aircraft 
is too high or too fast, the approach will most likely be an un-
stable one.

What Role does Air Traffic Control play?
ATC can influence the safety and stability of an approach in two 
general areas.  First, the instructions and clearances that are is-
sued to the pilot can be significant factors in determining if an 
approach will become unstable.  For example, if a descent clear-
ance is delayed and the aircraft is close-in to the runway, the 
aircraft may be high on the approach, leading to a flight profile 
that is both above the glide slope and at a high sink rate.  

Second, ATC plays a critical role in providing information to the 
pilot. For example, if the surface winds suddenly shift from a 
headwind to a tailwind, the aircraft’s flight profile may be sig-
nificantly affected. If the wind information is promptly and ac-
curately relayed to the pilot by ATC, the pilot would then be 
able to anticipate and compensate for the effects of the wind, 
making the necessary corrections to ensure a stable approach 
or request an alternate runway.

ATC Best practices to Avoid Unstable Approaches
A stable approach ends with the successful completion of the 
landing and rollout. The stable approach may begin, however, 
100 miles or more from the airport.  En-route control and ter-
minal approach control both play key roles during the initial 
descent phase and in positioning the aircraft on the final ap-
proach. The tower local control also has a very important role in 
determining the outcome of the approach and landing.

General ATC Best Practices
Inform the pilot what to expect regarding runway assign-
ment, type of approach and descent/speed restrictions so the 
proper planning and execution can be conducted. Stable ap-
proaches require predictability and planning. Avoid last minute 
changes unless absolutely necessary, and advise the pilot as 
early as possible when changes are anticipated.

Ensure the runway assignment is appropriate for the wind. 
Excessive tailwinds or crosswinds can lead to unstable ap-
proaches, and especially when the runway is wet or contami-
nated, are often associated with runway excursions.

Issue accurate and timely information related to weather 
conditions, wind and airport/runway conditions. When condi-
tions are rapidly changing, promptly inform the pilot of all sig-
nificant changes.  Keep the overlying control facility (approach 
control or en-route) advised of changing conditions as well.

RUNWAY EXCURSIONS
AN ATC PERSPECTIVE ON UNSTABLE APPROACHES
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Apply appropriate speed control/restrictions. Assigning 
unrealistic or improper speeds, both fast and slow, or assigning 
speed control close-in to the runway may lead to unstable ap-
proaches.

Be responsive to pilot requests, especially those involving 
speed assignments, descent requests or runway/approach as-
signments. If you are unable to accommodate the pilot’s re-
quest, advise the pilot of the reason, and if able, offer an alter-
native.

Arrival and Approach Best Practices 
Avoid routine vectoring of aircraft off a published arrival pro-
cedure to shorten the flight path. Unexpected shortcuts may 
lead to insufficient time and distance remaining to maintain the 
desired descent profile, and causing the aircraft to be high on 
the approach.  Avoid close-in turns to final.
 
Give preference to approaches with vertical guidance over  
approaches with only lateral guidance. Approaches with ver-
tical guidance (ILS, GBAS, LPV, Baro-VNAV) assist the pilot in 
maintaining the proper descent profile, resulting in stable ap- 
proaches.

When smaller aircraft are sequenced behind larger aircraft 
the pilot of the smaller aircraft may elect to stay above the glide 
slope in order to maintain wake turbulence separation from the 
larger aircraft. Controllers should be aware that this combined 
with an ATC higher speed instruction may lead to  an unstable 
approach.

Avoid instructions that simultaneously combine a descent 
clearance and a speed reduction. Many aircraft are not capa-
ble of performing a simultaneous descent and speed reduction 
while maintaining a stable approach profile. Specify which ac-
tion you expect to be performed first.

Issue appropriate and accurate track mile  information from 
the airport or approach fix in a timely manner, as required.

Comply with requirements related to capturing the glide 
slope from below. Vectoring for an approach that places an 
aircraft on the final approach course above the glide slope is a 
leading cause of unstable approaches.

Tower Best Practices
Avoid close-in, last second runway changes, even to a par-
allel runway. To comply with the company’s operational pro-
cedures and requirements, the flight crew must have time to 
properly brief the approach and missed approach procedure to 
the runway being utilized.  Even though a pilot may accept a 
runway change, the result may be an unstable approach.

Avoid pattern entry instructions that require the pilot to turn 
final close-in to the airport, especially with turbojet aircraft.  For 
example, instructing an aircraft to enter on a close-in base leg 
may result in an unstable approach.

Issue timely weather information. When the surfaces winds 
are rapidly changing, ensure the pilot has the most current in-
formation. Solicit pilot reports on weather conditions and run-
way braking action and disseminate the information in a timely 
manner.

Be alert for signs of an unstable approach.  For example, if an 
aircraft is above the glide slope altitude at the final approach fix, 
then an unstable approach is likely. When a possible unstable 
approach is detected, query the pilot and then be responsive to 
the pilot’s requests.

Summary
Many factors can lead to an unstable approach, which in turn, 
may lead to a runway excursion.  While a large number of these 
are beyond the control o ATC, controller involvement can play 
an important role in contributing to safe, stable approaches 
and reducing the risk of runway excursions.  Recognising and 
identifying unstable approaches, issuing proper clearances and 
providing timely and accurate weather information are impor-
tant actions that ATC can perform to significantly reduce the 
risk of runway excursions.

About CANSO
CANSO is the Global trade voice of the companies that provide ATC, and represents the interests of members worldwide. CANSO 
members are responsible for supporting 85% or world air traffic, and through our Workgroups, our members share information 
and develop new policies, with the ultimate aim of improving navigation in the air and on the ground. CANSO also represents its 
member’s views in major regulatory and industry forums, including at ICAO.

For more information, go to www.canso.org/safety

Related documents
http://www.canso.org/cms/streambin.aspx?requestid=995DAE36-F6B0-4388-9360-606A9739EA83
Unstable Approaches: ATC Considerations 
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AVOIDING UNSTABLE APPROACHES
Important Tips for ATCOs

There are many contributing factors that may lead to a landing incident/accident, but one that ATC can have a major 
influence on is the development of an unstable approach. In general terms, if an arriving aircraft is too high or too fast, 
the approach will most likely become unstable.  

n Allow the arrival/approach procedure to be flown as published.  If at all possible, minimize or avoid the use of 
vectoring.

n Avoid routine vectoring of aircraft off an arrival course to shorten the flight path. Unexpected shortcuts may lead 
to insufficient time and distance remaining to maintain the desired descent profile, and cause the aircraft to be 
high on the approach. Avoid close-in turns to final.

n  When aircraft are being vectored, issue track miles to the airport or approach fix in a timely manner, as ap-
propriate.

n Keep the pilot informed regarding runway assignment, type of approach and descent/speed restrictions. That 
will allow for proper planning and execution of the approach. Stable approaches require predictability and plan-
ning. Avoid last minute changes and advise the pilot as early as possible when changes are anticipated.

n Ensure the runway assignment is appropriate for the wind. Wet or contaminated runways, combined with 
cross/tail winds are often associated with runway excursions.

n Issue accurate and timely information related to changing weather, wind and airport/runway conditions.

n Apply appropriate speed control/ restrictions. Assigning unrealistic speeds (too fast or slow) may lead to unsta-
ble approaches.

n Give preference to precision approaches over non-precision approaches. Precision approaches have vertical 
guidance which assists the pilot in maintaining the proper descent profile, resulting in stable approaches.

n Avoid instructions that combine a descent clearance and a speed reduction. Many aircraft can’t descend and 
slow down simultaneously.

n  Comply with operational flight requirements related to capturing the glide slope from below. Vectoring for an 
approach that places an aircraft on the final approach course above the glide slope is a leading cause of unstable 
approaches.

n Avoid close-in, last second runway changes, even to a parallel runway. To comply with the company’s opera-
tional procedures and requirements, the flight crew must have time to properly brief the approach and missed 
approach procedure to the runway being utilized. Even though a pilot may accept a runway change, the result 
may be an unstable approach.

 These tips do not override recognized international standards, recommended practices and/or standard operating procedures. 
Please send your feed-back on the usability of those tips at runwaysafety@canso.org  
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AVOIDING UNSTABLE APPROACHES
Important Tips for PILOTS

Maintain a mental picture of the required descent profile.

n Request distance updates from ATC if required.

Advise ATC as soon as possible if descent is required or additional track miles are needed to execute a stable approach.

n  The sooner ATC knows, the greater is the probability that the request can be accommodated.

Be aware of published local ATC procedures/airspace restrictions that impact the approach.

n Airspace constraints may result in route and altitude restrictions.

Make requests for operational requirements, not for convenience.

n The earlier you tell ATC the easier it is to accommodate any request. 

n Understand that you are part of a tightly integrated system with lots of arriving/departing aircraft and many operational 
variables (traffic patterns, airspace and airport design restrictions, noise restrictions, possible emergency operations on a 
different frequency), so ATC may not always be able to accommodate requests.

If you can’t comply with an instruction, let ATC know early.

n Don’t accept clearances that could put you into a situation leading to an unstable approach.  The worst thing to do is to 
accept an instruction and then not comply with it.

n It’s OK to say “UNABLE”. Better still, say “UNABLE” and suggest an alternative.

n Use extreme caution when accepting visual approaches at unfamiliar airports.

Be predictable, 

As far as possible, minimize differences (ATC can’t be aware of all the variables e.g. aircraft performance, airline SOPs, etc).

When departing,

n Tell ATC if you’re likely to need further time on the runway, before accepting a clearance to enter the runway. ATC might be 
making their plans for the arriving aircraft around you starting your take-off roll without delay.

If you have an emergency situation,

n Let ATC know as soon as is practicable, either by selecting the appropriate Mode A or using the standard phraseology. 
Once ATC are aware of your situation, they will LEAVE YOU ALONE and can start making preparations to accommodate 
whatever YOU may request, when YOU are ready.

According to IATA, almost 30% of all accidents, 1995-2009, were due to runway excursion. 
Most of these occurred following an unstable approach.

“Keep it standard, keep it simple, keep it safe”

 These tips do not override recognized international standards, recommended practices and/or standard operating procedures. 
Please send your feed-back on the usability of those tips at runwaysafety@canso.org  

civil air navigation services organisation

EUROCONTROL
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E Element

What are you looking for?                   
For example, "Do you have….."

Objective
Why are you 
looking for it? 
What is this 
objective trying to 
achieve?

Do you meet 
the objectives of 
the element? Practice 
(technique) applied, not 
necessarily written 
down. Yes / No

Does the element exist?
Is it written down (e.g. procedure)? 
Does it exist (e.g. equipment, signs, 
markings etc)? 
Details

Training
Are people trained in the use of the 
element?
Remedial and/or Refresher 
training? 
Competency checking and assessing 
regime?
Details

Is it working?
How do you know? Evidence?
(e.g. incident reports, analysis, 
corrective action, feedback)
Details

Improvement
What could you do to 
improve this element?

Index

Aerodrome

Provision of  weather information 
systems (ATIS / AWIS / Windsock / 
Windshear alerting system/weather 
radar/runway visibility and range 
monitoring systems) to provide real-time 
meteorological information.

Meteorological 
information is 
provided, timely and 
accurate

Aerodrome

Provision of available, reliable and 
accurate precision approach aids and 
lighting systems
a) Redundancy / diversity in system 
architecture

Facilities for pilots to 
fly precision 
approaches are 
available, reliable and 
accurate

Aerodrome

Aerodrome procedures for 
a) conduct of runway inspections 
including surface conditions and state 
b) reporting and repair (e.g. 
contamination, FOD, damage)
c) periodic inspection, reporting and 
maintenance of lighting, signage, 
markings, runway and taxiway condition
d) changes to aerodrome characteristics 
(e.g. displaced thresholds, 
unserviceability of runway, approach 
aids etc)
e) implementing a Snow and Ice Control 
Plan where relevant

Aerodrome meets 
ongoing performance 
requirements for 
aircraft operations in 
normal and abnormal 
conditions

Aerodrome

Runway and taxiway layout  is designed 
to optimise runway safety performance 
by
a) being consistent with ICAO 
requirements (including signage, 
markings and lighting)
b) include RESA and/or other arrestor 
systems
c) appropriate position, length, width, 
gradient and surface characteristics, 
friction coatings, grooving, surface 
texturing and drainage optimised for 
prevailling conditions, including 
alternatively aligned runway
d) provision of adequate runway (edge 
& centreline), taxiway and holding point 
signage, markings and lighting 
e) meeting ICAO obstacle-free zone 
requirements

Aerodrome design 
meets best practice 
requirements to 
achieve optimal 
runway safety 
performance in 
operations

Aerodrome

Availability of ICAO compliant aviation 
rescue and fire fighting service 

Minimise loss or life 
and property resulting 
from runway safety 
occurrence

Runway Safety Maturity Checklist
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What are you looking for?                   
For example, "Do you have….."

Objective
Why are you 
looking for it? 
What is this 
objective trying to 
achieve?

Do you meet 
the objectives of 
the element? Practice 
(technique) applied, not 
necessarily written 
down. Yes / No

Does the element exist?
Is it written down (e.g. procedure)? 
Does it exist (e.g. equipment, signs, 
markings etc)? 
Details

Training
Are people trained in the use of the 
element?
Remedial and/or Refresher 
training? 
Competency checking and assessing 
regime?
Details

Is it working?
How do you know? Evidence?
(e.g. incident reports, analysis, 
corrective action, feedback)
Details

Improvement
What could you do to 
improve this element?

Index

Aerodrome

ICAO compliant emergency planning 
arrangements which include Airlines, 
ATC, Aerodrome and emergency 
services

Emergency response 
is effective and 
efficient in minimising 
loss of life and 
property

Aerodrome

Training, checking and assessment of 
airside vehicle operators, including the 
use of ICAO compliant phraseology 
including readback/hearback procedures 

Standard 
phraseology applied 
by all parties

Aerodrome
Transponder equipage of vehicles 
required to operate airside where 
ground surveillance is available

All vehicles on 
manoeuvering areas 
identified to ATC

Aerodrome

Partial and full closure of taxiway and 
runways in accordance with ICAO 
defined criteria including use of 
displaced thresholds.

Maintain pilot 
situation awareness 
to support navigation 
and configuration of 
aircraft in changed 
aerodrome operating 
environment

Aerodrome

Established means to address 
aerodrome runway safety issues 
between airlines, ATC and aerodrome 
operators through:
a) Runway Safety Teams 
b) Airport safety committees where 
runway safety is a standing agenda item
c) other

Continual 
improvement

Aerodrome
Just culture policy and procedures

Robust and complete 
reporting, trusting non-
punitive environment

Aerodrome Fatigue risk management system Staff fit for duty
Aerodrome Drug and alcohol management program Staff fit for duty
Aerodrome CRM/TEM/MCRM procedures Staff fit for duty

Aerodrome
Fitness for Duty policy and procedures

Teamwork, improved 
risk management, 
appropriate decision 
making

Aerodrome
Human Factors training

Understanding 
human performance 
and limitations

Aerodrome

OHS policy and procedures (conducive 
workplace environment e.g. lighting, 
temperature, humidity, air quality, 
egonomics, noise, distraction etc )

Environment to 
support optimal 
performance

Aerodrome

Aerodrome enables improvement by 
providing evidence of reports, analysis, 
recommendations and implementation 
of change to 
procedures/practices/facilities to 
improve runway safety performance  

Application of the 
SMS for continual 
improvement to 
procedures and 
practices to maximise 
runway safety 
performance
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What are you looking for?                   
For example, "Do you have….."

Objective
Why are you 
looking for it? 
What is this 
objective trying 
to achieve?

Do you meet 
the objectives of 
the element? Practice 
(technique) applied, not 
necessarily written 
down

Does the element exist?
Is it written down (e.g. procedure)? 
Does it exist (e.g. equipment, signs, 
markings etc)? 
Details

Training
Are people trained in the use of the 
element?
Remedial and/or Refresher 
training? 
Competency checking and assessing 
regime?
Details

Is it working?
How do you know? Evidence?
(e.g. incident reports, analysis, 
corrective action, feedback)
Details

Improvement
What could you do to 
improve this element?

Index

Airline

Pilot SOPs indicate the stage of 
approach (e.g. TOD, pre flight briefing) 
ATIS should be monitored and require a 
PIREP is to broadcast if the 
meteorological conditions are different 
to the ATIS. Eg
a) Wind shear reports
b) Wake turbulence
c) Request ATC updates
d) TAF and METAR 
d) Other

Accurate 
meteorological 
information is 
obtained by, and 
provide to other, 
pilots in a timely 
manner.

Airline

Airline SOPs require pilot monitoring of 
track miles, height or speed on 
approach including
a) confirmation with ATC of new track 
distance, height or speed information 
and ATC plans
b) rejection of instructions that are 
outside the SOPs including interception 
above glidepath

Maintain 
operations within 
the parameters 
specified in SOPs 
and 
recognise/reject 
instructions 
outside SOPs

Airline

Airline SOPs require the use of local 
knowledge in assisting with determining 
required track miles.

Maintain 
operations within 
the parameters 
specified in SOPs 
and 
recognise/reject 
instructions 
outside SOPs

Airline

Airline SOPs to advise ATC of changes 
to aircraft type, performance and stable 
approach criteria.

Alignment 
between ATC 
instruction and 
airline SOPs for 
aircraft type, 
performance and 
stable approach 
criteria. 

Airline

Airline SOPs require Flight Crew to:
a) Utilise precision approaches where 
available
b) Brief appropriately for non-precision / 
visual approach when precision 
approaches are not available.
c) Apply Airline SOPs criteria for use of 
non-precision and visual approaches
d) Request appropriate published 
instrument approach procedure to a 
runway with visual vertical guidance 
(e.g. PAPI, VASIS etc)
e) Other

Pilots fly precision 
approaches when 
available - reduce 
risk of visual 
approach

Runway Safety Maturity Checklist
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What are you looking for?                   
For example, "Do you have….."

Objective
Why are you 
looking for it? 
What is this 
objective trying 
to achieve?

Do you meet 
the objectives of 
the element? Practice 
(technique) applied, not 
necessarily written 
down

Does the element exist?
Is it written down (e.g. procedure)? 
Does it exist (e.g. equipment, signs, 
markings etc)? 
Details

Training
Are people trained in the use of the 
element?
Remedial and/or Refresher 
training? 
Competency checking and assessing 
regime?
Details

Is it working?
How do you know? Evidence?
(e.g. incident reports, analysis, 
corrective action, feedback)
Details

Improvement
What could you do to 
improve this element?

Index

Airline

Airline SOPs to ensure cross cockpit 
communication minimises 
internal/external pressures and power 
gradient so that decision to continue can 
be instantly challenged without 

Maintain pilot 
situation 
awareness

Airline

Airline procedures support a Just 
Culture where a go-around or refected 
take-off is required. (e.g. management 
support for PF decision to initiate a go-
around)

Initiate a go-
around when 
aircraft becomes 
unstable as 
specified in Airline 
SOPs

Airline

Airline SOPs detail energy management 
on approach and landing phase:
a) for airspeed, thrust, drag, flight path, 
braking application etc
b) standard calls by PNF to alert PF 
including current automation mode
c) to ensure correct profile or initiate go-
around.

Pilots correctly 
configure aircraft 
for approach and 
landing

Airline

Airline SOPs require cross check of 
information (e.g. rad alt Vs distance) 
and appropriate response to on-board 
alerts and cross checks including 
approach aid status

Pilots correctly 
configure aircraft 
for approach and 
landing in 
accordance with 
SOPs

Airline

Airline SOPs to assure appropriate use 
of automation

Maintain pilot 
situation 
awareness and 
avoid mode 
confusion

Airline

Pilot  procedures require notification to 
ATC of runway surface condition.

ATC will advise 
other pilots of 
runway surface 
condition, may 
change runway in 
use.

Airline

Airline SOPs prescribe braking settings 
according to runway surface conditions

To ensure braking 
action is 
appropriate to 
prevailing runway 
surface conditions

Airline

Airline SOPs for recovery from :
a) failure of avionics 
b) failure of undercarriage or braking 
systems
c) failure of flight and propulsion 
systems
d) FMS indicated gross error check 

Assure recovery 
from abnormal 
operations

Airline

Training, checking and assessment to 
verify use of ICAO compliant 
phraseology including 
readback/hearback procedures

Standard 
phraseology 
applied by all 
parties to assure 
common 
understanding
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E Element

What are you looking for?                   
For example, "Do you have….."

Objective
Why are you 
looking for it? 
What is this 
objective trying 
to achieve?

Do you meet 
the objectives of 
the element? Practice 
(technique) applied, not 
necessarily written 
down

Does the element exist?
Is it written down (e.g. procedure)? 
Does it exist (e.g. equipment, signs, 
markings etc)? 
Details

Training
Are people trained in the use of the 
element?
Remedial and/or Refresher 
training? 
Competency checking and assessing 
regime?
Details

Is it working?
How do you know? Evidence?
(e.g. incident reports, analysis, 
corrective action, feedback)
Details

Improvement
What could you do to 
improve this element?

Index

Airline

Mechanism to provide feedback to ATC 
regarding ongoing suitability of 
approach procedures.

To ensure 
approach 
procedures 
remain fit for 
purpose

Airline

Conducting effective pre-flight planning 
and pre-departure briefing including 
flight planning packages / NOTAM 
summaries

Maintain pilot 
situation 
awareness to 
ensure 
appropriate 
configuration for 
arrival and 
departure

Airline

Airline SOPs detail pre-flight review, 
walkarounds, acceptance of Minimum 
Equipment List (MEL), system checks

Pilot awareness of 
aircraft 
serviceability for 
flight

Airline

Just culture policy and procedures

Robust and 
complete 
reporting, trusting 
non-punitive 
environment

Airline Fatigue risk management system
Flight Crew fit for 
duty

Airline Drug and alcohol management program
Flight Crew fit for 
duty

Airline CRM/TEM/MCRM procedures
Flight Crew fit for 
duty

Airline

Fitness for Duty policy and procedures

Teamwork, 
improved risk 
management, 
appropriate 
decision making

Airline
Human Factors training

Understanding 
human 
performance and 
limitations

Airline

OHS policy and procedures (conducive 
workplace environment e.g. lighting, 
temperature, humidity, air quality, 
egonomics, noise, distraction etc )

Environment to 
support optimal 
performance

Airline

Airline enables improvement by 
providing evidence of reports, analysis, 
recommendations and implementation 
of change to 
procedures/practices/facilities to 
improve runway safety performance  

Application of the 
SMS for continual 
improvement to 
procedures and 
practices to 
maximise runway 
safety 
performance



AT
C

Element
What are you looking for?                   
For example, "Do you have….."

Objective
Why are you 
looking for it? 
What is this 
objective trying 
to achieve?

Do you meet the 
objectives of the 
element? Practice 
(technique) applied, not 
necessarily written 
down

Does the element exist?
Is it written down (e.g. procedure)? 
Does it exist (e.g. equipment, signs, 
markings etc)? 
Details

Training
Are people trained in the use of the 
element?
Remedial and/or Refresher 
training? 
Competency checking and assessing 
regime?
Details

Is it working?
How do you know? Evidence?
(e.g. incident reports, analysis, 
corrective action, feedback)
Details

Improvement
What could you do to improve 
this element?

Index

ATC

ATC procedures to ensure that ATIS is updated 
in a timely manner and the action is recorded 
and/or directly broadcasted e.g. including
a) SPECIs
b) Wind shear reports (pilot and/or system 
derived)
c) PIREP
d) Soliciting Pilots for updates
e) Runway Surface Conditions
f) Approach aid status (unavailability)
g) Other

Meteorological 
information is 
provided, timely 
and accurate

YES YES
MATS Part 3-10-200 specifically covers the 
content of the ATIS and while not 
specifically detailing SPECIs will ensure that 
the content of a SPECI would be covered. 
Part 3-10-400 details the revision 
requirements for the ATIS and ensures that 
information is updated in a timely manner. 
Wind shear is specifically covered by MATS 
3-10-500.

YES
Specifically covered in initial training. The 
current assessment regime includes the 
ATIS only as evidence  to a general 
competency element, however a specific 
competency element exists to cover off 
the passing of operational information
No specific remedial or refresher training 
exists

There is no negative evidence to indicate 
issues.

The Bureau of Meterology is currently 
implementing a quality assurance 
program. This includes certification, 
currency and the availablity of a 
refresher training program. This 
program requires specific competency 
criteria to be assessed for all ATC staff 
undertaking observations for an ATIS 
and a minimum number of 
observations to be undertaken whilst 
training and on an ongoing basis.

ATC

Agreement between ATC and Meteorological 
office to notify ATC of changing weather 
conditions

ATC receives 
accurate and 
timely weather 
information where 
PIREPs are not 
provided or 
meteorological 
conditions are 
different from the 
ATIS

ATC

ATC procedures for provision of timely, 
accurate and clear instructions to Flight Crew 
including position, track and distance 
information based on aircraft type and 
performance to convey traffic management 
intentions e.g. following
a) any updates
b) change to sequence
c) turning a/c in close
d) vectoring
e) before approach gate (e.g. 5nm from airport 
or 1nm from final approach fix which ever is 
farther) provide position and distance 
information.
f)  vector aircraft to intercept the glidepath from 
below
g) aircraft off published approach due wx, wake 
turbulence separation etc.
h) other

ATC providing 
instructions to 
establish / 
maintain / re-
establish a 
stabilised 
approach

ATC

ATC flow control procedures manage ATC 
capacity to ensure provision of track and 
distance information allowing for prevailing 
meteorological conditions

ATC

ATC supervisor and controller roles and 
responsibilities require monitoring of controller 
environment, workload, distractions, and 
internal or external pressures are not influential.  

ATC workload is 
managed to 
ensure timely, 
accurate and 
clear instructions 
are provided to 
Flight Crew 
including required 

Runway Safety Maturity Checklist
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Element
What are you looking for?                   
For example, "Do you have….."

Objective
Why are you 
looking for it? 
What is this 
objective trying 
to achieve?

Do you meet the 
objectives of the 
element? Practice 
(technique) applied, not 
necessarily written 
down

Does the element exist?
Is it written down (e.g. procedure)? 
Does it exist (e.g. equipment, signs, 
markings etc)? 
Details

Training
Are people trained in the use of the 
element?
Remedial and/or Refresher 
training? 
Competency checking and assessing 
regime?
Details

Is it working?
How do you know? Evidence?
(e.g. incident reports, analysis, 
corrective action, feedback)
Details

Improvement
What could you do to improve 
this element?

Index

ATC

ATC procedures for late notice runway changes 
that reduce track miles require planning and 
assessment of
a) aircraft type and performance capability
b) vectoring and resequencing to re-establish 
aircraft profile
c) tail wind affect on profile speed 
d) approach type (i.e. precision/non-
precision/visual)
e) ICAO noise / capacity criteria for approach 
requirements dictate acceptability of runway 
selection
f) other

ATC providing 
instructions to 
establish / 
maintain / re-
establish a 
stabilised 
approach

ATC

ATC procedures to review aircraft performance 
guidance material in consultation with Airlines.

Alignment 
between ATC 
instruction and 
airline SOPs for 
aircraft type, 
performance and 
stable approach 

 

ATC

ATC procedures require:
a) speed control is only applied outside final 
approach fix
b) ATC monitoring of separation
c) query any pilot deviation with speed, or other 
instruction
d) effective communication and coordination 
between Tower and Approach
e) other

Prescribed wake 
turbulance 
separation 
standards are 
maintained

ATC

ATC procedures to monitor air speed through 
Mode S down link of actual aircraft parameters 
to controller 

Enhanced 
Controller 
situation 
awareness

ATC
NOTAM system requires publication of 
approach aid status, runway surface condition 
(SNOWTAM)

Accurate 
information to 
pilots

ATC

ATC procedures specify the criteria for offering 
visual approaches recognising the priority of 
precision/non-precision approaches over visual 
approaches

Fly precision 
approaches when 
available - reduce 
risk of visual 
approach

ATC

ATC procedures require ATC to visually scan 
aircraft on approach and alert Flight Crew of 
significant flight path/profile deviation, and 
respond to pilot requests.

Independent 
prompt to pilot to 
consider go-
around

ATC

ATC procedures provide criteria to aid decision 
making in go around situations (e.g. piggy back 
issue)

Correct ATC 
actions to manage 
separation 
assurance in go 
around situations

ATC

ATC procedures require notification and update 
to Flight Crew of runway surface condition, 
including request for runway surface / state 
inspection

Clear expectation 
to pilots with 
regard to required 
braking system 
settings

ATC
ATC procedures for selection of active runway 
include consideration of runway surface 
conditions.

To have runway in 
use suitable for 
prevailing 
conditions



AT
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Element
What are you looking for?                   
For example, "Do you have….."

Objective
Why are you 
looking for it? 
What is this 
objective trying 
to achieve?

Do you meet the 
objectives of the 
element? Practice 
(technique) applied, not 
necessarily written 
down

Does the element exist?
Is it written down (e.g. procedure)? 
Does it exist (e.g. equipment, signs, 
markings etc)? 
Details

Training
Are people trained in the use of the 
element?
Remedial and/or Refresher 
training? 
Competency checking and assessing 
regime?
Details

Is it working?
How do you know? Evidence?
(e.g. incident reports, analysis, 
corrective action, feedback)
Details

Improvement
What could you do to improve 
this element?

Index

ATC

ATC procedures detail requirements for 
protection of critical and sensitive areas of 
approach aids and runway strip including 
notifications of obstructions to flight crew.

Prevent 
deviations in 
guidance 
information

ATC
ATC procedures require monitoring of approach 
aid status.

Detect failure in 
approach aid to 
inform pilot

ATC

ATC training, checking and assessment 
regimes verify use of ICAO compliant 
phraseology including readback/hearback 
techniques

Standard 
phraseology 
applied by all 
parties

ATC

ATC procedures require taxiway exit requests 
only to be provided to landing aircraft after 
completion of the landing phase.

To enable pilot to 
maintain 
directional control 
of the aircraft 

ATC
ATC provide a mechanism to gain feedback 
from Airlines regarding ongoing suitability of 
approach procedures.

Continual 
improvement

ATC

Just culture policy and procedures Robust and 
complete 
reporting, trusting 
non-punitive 
environment

ATC Fatigue risk management system Controllers fit for 
duty

ATC Drug and alcohol management program Controllers fit for 
duty

ATC Fitness for Duty policy and procedures Controllers fit for 
duty

ATC

CRM/TEM/MCRM procedures Teamwork, 
improved risk 
management, 
appropriate 
decision making

ATC

Human Factors training Understanding 
human 
performance and 
limitations

ATC

OHS policy and procedures (conducive 
workplace environment e.g. lighting, 
temperature, humidity, air quality, ergonomics, 
noise, distraction etc )

Environment to 
support optimal 
performance
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Element
What are you looking for?                   
For example, "Do you have….."

Objective
Why are you 
looking for it? 
What is this 
objective trying to 
achieve?

Do you meet 
the objectives of 
the element? Practice 
(technique) applied, not 
necessarily written 
down

Does the element exist?
Is it written down (e.g. procedure)? 
Does it exist (e.g. equipment, signs, 
markings etc)? 
Details

Training
Are people trained in the use of the 
element?
Remedial and/or Refresher 
training?
Details

Is it working?
How do you know? Evidence?
(e.g. incident reports, analysis, 
corrective action, feedback)
Details

Improvement
What could you do to 
improve this element?

Index

ATEL/ANAV

System maintenance regime to ensure 
sufficient availability and reliability of 
ATIS/AWIS etc. When system is not in 
service, an appropriate alternative 
method of providing meteorological 
information should be available.

Meteorological 
information available 
either through primary 
or backup sources.

ATEL/ANAV

System design requirements specify 
requirement to flag out of date 
information presented at the ATC 
console

Correct 
meteorological 
information displayed 
at ATC console

ATEL/ANAV

Integrated air traffic management 
system includes meteorological 
information integrated into Flow control

Planning of runway 
changes to minimise 
negative impact on 
Airlines

ATEL/ANAV
Just culture policy and procedures

Robust and complete 
reporting, trusting non-
punitive environment

ATEL/ANAV Fatigue risk management system Controllers fit for duty
ATEL/ANAV Drug and alcohol management program Controllers fit for duty
ATEL/ANAV CRM/TEM/MCRM procedures Controllers fit for duty

ATEL/ANAV
Fitness for Duty policy and procedures

Teamwork, improved 
risk management, 
appropriate decision 
making

ATEL/ANAV
Human Factors training

Understanding 
human performance 
and limitations

ATEL/ANAV

OHS policy and procedures (conducive 
workplace environment e.g. lighting, 
temperature, humidity, air quality, 
egonomics, noise, distraction etc )

Environment to 
support optimal 
performance

ATEL/ANAV

ATEL/ANAV provider enables 
improvement by providing evidence of 
reports, analysis, recommendations and 
implementation of change to 
procedures/practices/facilities to 
improve runway safety performance  

Application of the 
SMS for continual 
improvement to 
procedures and 
practices to maximise 
runway safety 
performance

Runway Safety Maturity Checklist



Re
gu

la
to

r /
 

G
ov

er
nm

en
t Element

What are you looking for?                   
For example, "Do you have….."

Objective
Why are you 
looking for it? 
What is this 
objective trying to 
achieve?

Do you meet 
the objectives of 
the element? Practice 
(technique) applied, not 
necessarily written 
down

Does the element 
exist?
Is it written down (e.g. 
procedure)? 
Does it exist (e.g. equipment, 
signs, markings etc)? 
Details

Training
Are people trained in the use of 
the element?
Remedial and/or Refresher 
training? 
Competency checking and 
assessing regime?
Details

Is it working?
How do you know? Evidence?
(e.g. incident reports, analysis, 
corrective action, feedback)
Details

Improvement
What could you do to 
improve this element?

Index

Regulator / 
Government

AIP requirement for pilots to notify ATC 
of receipt of current ATIS

Meteorological 
information is 
obtained

Regulator / 
Government

Approach design criteria are applied and 
checked to ensure optimal published 
approach

To ensure approach 
procedures are 
designed and remain 
fit for purpose

Regulator / 
Government

Regulator / Government specifies the 
requirement to protect sensitive and 
critical areas approach aids

Prevent deviations in 
precision aid/s 
guidance information

Regulator / 
Government

Regulations are appropriate, reviewed 
and optimised for runway safety 
performance with regard to
a) airport siting
b) design
c) ongoing master planning including 
upgrade to taxiways / markings and 
signage lighting to meet future aircraft 
design changes, capacity requirements 
and to address incursion/confusion 
hotspots
d) restricting on building development 
within aerodrome PANS-OPS and 
Obstacle Limitation Surface (OLS) and 
minimising mechanical turbulence 

Aerodrome meets 
performance 
requirements for 
aircraft operations in 
normal and abnormal 
conditions

Regulator / 
Government

Aerodrome, Airline, ANSP and 
ATEL/ANAV certification requirements 
reviewed, updated and aligned to ICAO 
standards, recommendations and 
international best practice

Ensure standards 
align and are 
consistent with 
international best 
practice runway 
safety performance

Regulator / 
Government

Effective liaison between civil and 
military organisations to achieve
a) optimal approaches 
b) alignment with ICAO compliant 
phraseology
c) coordination including restricted area 
activation / deactivation and airspace 
release
d) alignment with civil and military 
procedures
e) other

Consistent standards, 
practices and 
understanding across 
civil and military 
organisations

Regulator / 
Government

Curfew dispensation when a go-around 
is required

Ensure the primacy of 
safety with respect to 
all other 
considerations

Regulator / 
Government

Approach procedures are periodically 
validated to ensure ongoing suitability 
for expected aircraft type, equipage and 
performance

To ensure approach 
procedures remain fit 
for purpose

Runway Safety Maturity Checklist
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What are you looking for?                   
For example, "Do you have….."

Objective
Why are you 
looking for it? 
What is this 
objective trying to 
achieve?

Do you meet 
the objectives of 
the element? Practice 
(technique) applied, not 
necessarily written 
down

Does the element 
exist?
Is it written down (e.g. 
procedure)? 
Does it exist (e.g. equipment, 
signs, markings etc)? 
Details

Training
Are people trained in the use of 
the element?
Remedial and/or Refresher 
training? 
Competency checking and 
assessing regime?
Details

Is it working?
How do you know? Evidence?
(e.g. incident reports, analysis, 
corrective action, feedback)
Details

Improvement
What could you do to 
improve this element?

Index

Regulator / 
Government

Alignment of policy across applicable 
government agencies

Ensure standards 
align and are 
consistent with 
international best 
practice runway 
safety performance

Regulator / 
Government

Airlines, aerodromes, manufacturers 
and ANSPs collaborating with Regulator 
/ Government during development of 
technological change and certification

To ensure standards 
remain keep pace 
with technological 
change and 
certification

Regulator / 
Government

Regular and formalised communication 
between Regulator / Government, 
government and ANSPs

Ensure standards 
align and are 
consistent with 
international best 
practice runway 
safety performance

Regulator / 
Government

Regulator provides a mechanism to gain 
feedback from pilots and ATC regarding 
ongoing suitability of approach 
procedure

To ensure approach 
procedures remain fit 
for purpose

Regulator / 
Government Just culture policy and procedures

Robust and complete 
reporting, trusting non-
punitive environment

Regulator / 
Government

Fatigue risk management system Fatigue risk 
management system 
is implemented 
across all industry 
participants

Regulator / 
Government

Drug and alcohol management program

Drug and alcohol 
management 
program is 
implemented across 
all industry 
participants

Regulator / 
Government

CRM/TEM/MCRM procedures

Teamwork, improved 
risk management, 
appropriate decision 
making

Regulator / 
Government

Fitness for Duty policy and procedures Fitness for Duty 
procedures are 
implemented across 
all industry 
participants

Regulator / 
Government Human Factors training

Understanding 
human performance 
and limitations

Regulator / 
Government

OHS policy and procedures (conducive 
workplace environment e.g. lighting, 
temperature, humidity, air quality, 
ergonomics, noise, distraction etc )

Environment to 
support optimal 
performance
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What are you looking for?                   
For example, "Do you have….."

Objective
Why are you 
looking for it? 
What is this 
objective trying to 
achieve?

Do you meet 
the objectives of 
the element? Practice 
(technique) applied, not 
necessarily written 
down

Does the element 
exist?
Is it written down (e.g. 
procedure)? 
Does it exist (e.g. equipment, 
signs, markings etc)? 
Details

Training
Are people trained in the use of 
the element?
Remedial and/or Refresher 
training? 
Competency checking and 
assessing regime?
Details

Is it working?
How do you know? Evidence?
(e.g. incident reports, analysis, 
corrective action, feedback)
Details

Improvement
What could you do to 
improve this element?

Index

Regulator / 
Government

Regulator / Government enables 
improvement by providing evidence of 
reports, analysis, recommendations and 
implementation of change to 
procedures/practices/facilities to 
improve runway safety performance  

Application of SMS 
within Regulator for 
continual 
improvement to 
procedures and 
practices to maximise 
runway safety 
performance
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