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PRESENTATION OF THE ICAO DRAFT ATFM GUIDANCE MATERIAL  
 

(presented by the Secretariat) 
 

Summary 
 

This working paper proposes to the Meeting a review of the first ICAO draft 
ATFM guidance material with a view to encouraging the participation of States in 
the development of the document, which seeks global and harmonised 
implementation of ATFM concepts. 
References: 
 
 CAR/SAM ATFM Manual;  
 Draft ICAO Global ATFM Manual; 
 ICAO Annex 11– Air Traffic Services, Section 3.7.5; 
 ICAO Doc 4444 – PANS ATM, Section 3.2; 
 ICAO Doc 9854 – Global ATM Operational Concept; and  
 ICAO Doc 9426 – Air Traffic Services Planning Manual  

ICAO Strategic Objectives:  
A – Safety 
C. Environmental protection and sustainable 
development of air transport 

 
1 Background 
 
1.1 In many parts of the world, the main challenge is runway and ATC sector capacity, and 
ATFM is one solution.  Since the nature of ATFM requires local solutions to adapt to each operating 
environment, global guidance material shall be written in such a way as to provide a range of tools, 
procedures, and recommended practices for global application, taking into account differences amongst 
States and Regions. 
 
1.2 Taking into account the above, ICAO Headquarters in Montreal, following instructions 
from the D/ANB, formed a team to coordinate the development of this material, entitled ICAO ATFM 
Guidance Material, Appendix A.  Furthermore, one of the results of the kick-off meeting of the group, 
held in Amsterdam on 5-8 March 2012, was a proposal to use the “CAR/SAM ATFM Manual”, as 
approved by GREPECAS/16, as a reference for the work of the group.  Recognising the quality of said 
manual, the group approved its use as a basis for the development of the future ICAO ATFM Guidance 
Material. 
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2 Discussion 
 
2.1 The purpose of this guidance material is to provide guidance and to harmonise the 
development and global implementation of air traffic flow management (ATFM).  Guidance for the 
implementation of this document is aimed at supporting global cooperation amongst the different ATFM 
stakeholders. 
 
2.2 The document contains guidelines for the application of the ATFM concept through 
collaborative decision-making (CDM), the definition of processes for demand-capacity balancing within 
the context of air traffic control (ATC), aerodrome settings, in close collaboration with the Civil/Military 
Coordination and Cooperation Committee, providing for a flexible use of airspace (FUA). 
 
2.3 ICAO Guidance Material will be Part 2 of a global ICAO document, its title still 
undefined, which already has Part 1 approved and entitled “Collaborative Decision-Making (CDM)”. 
 
3 Suggested action 
 
3.1 The Meeting is invited to: 
 

a) take note of the information provided; and 
b) review the draft ICAO ATFM guidance material, available only in English, 

assess its content, and make comments on its structure, objectives, and 
applicability. 

 
 
 

*-*-*-*-*-* 
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FOREWORD 
 
Because of the continued growth in civil aviation, in many places, demand often exceeds the available 
capacity of the air navigation system to accommodate air traffic, resulting in significant negative 
consequences not only to the aviation industry, but also to general economic health. One of the keys to 
maintaining the vitality of civil aviation is to ensure that a safe, secure, efficient and environmentally 
sustainable air navigation system is available at the global, regional and national levels. This requires the 
implementation of an air traffic management system that allows maximum use to be made of enhanced 
capabilities provided by technical advances. 
 
One of the elements of ATM that can be built to attend the expectations of the aviation community is air 
traffic flow management (ATFM) which is building momentum among Air Navigation Service Providers. 
 
While ATFM is proven to enhance safety and provide measurable efficiency gains, it is also viewed as a 
transformational concept that introduces new levels of collaborative decision making and offers potential 
for harmonizing seamless airspace operations. It provides a range of benefits to all stakeholders in the 
aviation community by improving predictability in the operations from gate-to-gate, improving access and 
equity in the use of airspace, and enabling optimization of curb-to-curb operations. 
 
The improvement in efficiency of operations provided by ATFM also contributes to reduce impact of 
aviation on the environment and supports sustainability goals. 
 
This guidance material describes and builds on ATFM processes drawn from regional, international, and 
industry experiences. This guidance material will support national air traffic control (ATC) capacity 
planning for enroute, terminal airspace, and airports and provide guidance for air navigation services 
providers intending to start an ATFM function using globally recognized and validated procedures. 

 
This manual is also intended to provide guidance to harmonize the development and global 
implementation of ATFM by supporting worldwide collaboration among the different partners involved in 
ATFM such as:  
 
 a) Air navigation service providers, including: 
 
 1) policy/decision makers 
 2) airspace designers, and  
 3) operational Air Traffic Management (ATM) staff  
 
 b) Aircraft operators, including: 
 
 1) policy/decision makers  
 2) pilots,  
 3) dispatchers, and 
 4) technical staff  
 
 c) Airport operators, including:  
 
 1) operations department 
 2) environment department, and 
 3) slot coordination offices  
 
 d) Regulatory authorities  
 e) Military authorities.  
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EXPLANATION OF TERMS 

Air traffic management (ATM). The dynamic, integrated management of air traffic and airspace 
including air traffic services, airspace management and air traffic flow management — safely, 
economically and efficiently — through the provision of facilities and seamless services in collaboration 
with all parties and involving airborne and ground-based functions. 
 
Air Traffic Flow Management (ATFM). A service established with the objective of contributing to a safe, 
efficient and sustainable flow of air traffic by ensuring that ATM capacity is utilized to the maximum extent 
possible, that fully takes account of the economic and operational priorities of the airspace user, and that 
the traffic volume is compatible with the capacities declared by the appropriate air traffic service (ATS) 
authority. 
 
Capacity. The maximum number of aircraft that can be accommodated in a given time period by the 
system or one of its components (throughput). 
 
Demand. The number of aircraft requesting to use the ATM system in a given time period. 
 
Predictability. Predictability refers to the ability of airspace users and ATM service providers to provide 
consistent and dependable levels of performance. Predictability is essential to airspace users as they 
develop and operate their schedules. 
 
Traffic synchronization. Traffic synchronization concerns the management of the flow of traffic through 
merging and crossing points, such as traffic around major aerodromes or airway crossings. It currently 
includes the management and provision of queues both on the ground and in the air. Traffic 
synchronization, as a function, is closely related to both demand/capacity balancing and separation 
provision and may in the future be indistinguishable from them. Traffic synchronization also concerns the 
aerodrome “service” part of the concept. 
 
 
 
To be inserted during the development. 
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ABREVIATION AND ACRONYMS 

ATC  Air Traffic Control  
ATS  Air Traffic Services 
ATM  Air Traffic Management  
ATFM  Air Traffic Flow management 
FUA   Flexible Use of the Airspace 
CDM  Collaborative Decision-Making 
SMART Specific, measurable, accurate, reliable and timely 
 
To be inserted during the development. 
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EXECUTIVE SUMMARY 

This guidance material contains information on how ATFM is applied by using Collaborative Decision-
Making (CDM) processes in order to balance capacity and demand within and efficiently manage Air 
Traffic Control (ATC) enroute airspace, terminal airspace, and airport environments. It highlights the need 
of close cooperation among different partners by providing flexibility in the use of the airspace and airport 
resources. It provides guidance for: 
 

a) Air navigation service providers; 

b) Aircraft operators; 

c) Airport operators, including airport slot coordinators as appropriate; 

d) Aviation regulators; 

e) Military agencies; and 

f) Industry related to ATFM. 

 
Key objectives of this guidance material are to: 
 

 Establish globally consistent ATFM planning and operating practices; 

 Encourage a collaborative and harmonized approach to ATFM between States and regions; and 

 Encourage a systemic approach to ATFM, including all ATM community members. 
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CHAPTER 1 

1.1 INTRODUCTION 

1.1.1 Air Traffic Flow Management Philosophy 

1.1.1.1 The objectives of ATFM are as follows: 
a) to optimise the utilisation of airspace capability, and balancing the legitimate 

requirements of all users; 

b) to ensure an optimum flow of air traffic during times when demand exceeds, or is 
expected to exceed, available capacity of the air traffic control (ATC) system; 

c) to provide optimum operational choice to the airspace users considering economic 
and environmental priorities; considering ATM resource constraints; 

d) to help to achieve a seamless and harmonised ATM system and ensure 
compatibility with international developments; 

e) to ensure that optimum capacity is provided in a flexible and timely manner; and 

f) to minimise inefficiencies that affect ATM capacity. 

1.1.1.2 ATFM is a positive enabler of ATM efficiency and effectiveness. It should be viewed as a 
process that contributes to safety, efficiency and cost effectiveness of an ATM system. 

1.1.1.3 The level of ATFM system required will depend on the balance between capacity and 
demand. Nonetheless the planning, reporting and performance measurement components of an 
ATFM system will add value even in advance of any requirement for ATFM measures. 

1.1.1.4 ATFM is a major enabler of global interoperability of the air transport industry. There are two 
concepts: 

a) Implementation of some form of ATFM globally; and 

b) Implementation of some global ATFM processes. 

 

1.1.1.5 A key to the implementation of effective ATFM is to achieve robust coordination between 
States and between regions. Air traffic flow management and some aspects of capacity management 
cannot be restricted to the area of one State because of their far-reaching effects on the flow of traffic 
elsewhere. PANS-ATM (Doc 4444) recognises this important fact, and the procedures states that 
ATFM should be implemented on the basis of a regional air navigation agreement or, when 
appropriate, as a multilateral agreement.  

1.1.1.6 It is equally important to recognise that effective ATFM requires the active participation of all 
affected stakeholders. ATFM should be performed as a collaborative decision making process, where 
airports, ANSPs and airspace users work together to improve the performance of the network. 
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1.1.2 Air Traffic Flow Management Pre-requisites 

1.1.2.1 An ATFM system uses a number of supporting systems, processes and operational data in order 
to function effectively. The maturity level of these systems and processes will determine the level of 
ATFM that can be established. Some elements to be considered are: 

 The ATM resource: Shared information on the airspace and airport infrastructure of the area 
concerned and the neighbouring area. 

 The ATM demand: A timely, accurate description of the flight intentions of all flights intending to 
transit the relevant ATFM area of interest, e.g. an integration of operational flight plan, airport slot 
and scheduling data. Accurate aircraft performance data is also required. 

 The dynamic traffic situation: Accurate ATM data derived from the correlated surveillance 
systems and flight plan data in order to increase the accuracy of short term prediction. 

 Systems and Data Interoperability: Sharing of data and operational information exchanges 
between adjacent ATFM units. 

 Institutional arrangements: Formalised agreements between all ATFM partners in the relevant 
area and appropriate arrangements with adjacent ATFM units. 

1.1.2.2 Whereas ATFM systems can function with a basic level of the above, the range, accuracy and 
effectiveness of the ATFM system will be constrained by the comprehensiveness and accuracy of these 
elements. 

 

1.1.3 Air Traffic Flow Management Benefits 

1.1.3.1 The benefits of ATFM lie in various domains of the ATM environment: 
 ATFM can be used to oversee collaboration between all affected stakeholders, service providers 

and users, with an objective of operating the ATM as efficiently and effectively as possible. This 
has societal benefits in terms of avoided emissions and costs as well as safety benefits overall. 

 Management of excess demand, either temporary or long term, introduces safety benefits by not 
overloading the ATM system and predictability to aircraft operators who need to manage their 
operations. 

 ATFM is an effective tool for the minimisation of ATM system disruption and facilitates the rapid 
recovery from situations of reduced capability in the network. When capacity is unusually 
constrained a collaborative effort is required to ensure fair access without overloading the ATM 
system. 

 

1.2 AIR TRAFFIC FLOW MANAGEMENT OVERVIEW 

1.2.1 Operations Performance Planning and Management 

1.2.1.1 In situations where demand in a certain airspace or airport exceed ATM capacity, ATFM 
measures need to be applied. This however, should always be considered as the last resort, and 
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 Review of the technical infrastructure to assess the possibility of improving capacity through 
upgrading various ATM support tools; 

 Review and update ATM procedures as required by changes to airspace design and 
technical infrastructure;  

 Capacity analysis studies including controller task and complexity assessments to 
determine realistic capacity values;  and 

 Review staffing practices to evaluate potential for matching staffing resources with workload 
and the eventual need for an increase in staffing levels. 

1.2.1.7 The analysis made and the measures taken will result in a declared ATM capacity, and only in 
those cases where demand supersedes the declared capacity will there be a requirement to consider 
entering into the third step, the utilisation of ATFM measures. 

1.2.1.8 This third step of the process can in turn be divided into four different phases: 

 
 Strategic Flow Management; 

o takes place seven days or more prior to the day of operation and includes simulation, 
planning and coordination activities.  

 Pre-Tactical Flow Management; 

o is applied during the six days prior to the day of operation and consists of planning and 
coordination activities. This phase analyses and decides on the best way to manage the 
available capacity resources and on the need for the possible implementation of a wide 
range of appropriate ATFM measures in the pre-tactical or tactical phases. 

 Tactical Flow Management; 

o is applied on the day of the operation. This phase updates the daily plan according to the 
actual traffic, capacity and monitoring values; and 

 Post Operational Analysis; 

o is applied following the day of operation. This phase analyses the day of operation, and 
feeds back into the 3 previous phases. 

1.2.1.9 ATFM considers continuously and pro-actively all possible ATFM and capacity management 
solutions through an iterative process, from the strategic planning through to the execution of operations. 
The anticipation of any events according to new information allows to minimise their impact on the 
network or to take benefit of any opportunity and fine tune the plan accordingly. 

1.2.1.10 To resolve capacity shortfalls and improve the management of the network capacity whilst 
minimizing constraints, a variety of ATFM and capacity management solutions have to be considered, as 
shown in figure 2 below. 
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Figure 2. 

 

1.2.2 ATFM Characteristics 

1.2.2.1 ATFM is intended as an enabling process with systemic benefits, to ensure the ATM system 
is compatible, balances capacity, and is responsive to user needs. ATFM supports the introduction of new 
technologies and procedures that enhance airspace capacity and efficiency. 

1.2.2.2 ATFM is evolutionary in nature, in order to manage a changing aeronautical environment. 
Thus the nature of ATFM is one of a system that is constantly reviewed in terms of the airspace, ATS 
routes and aerodromes, and the ATFM system effectiveness itself. 

1.2.2.3 ATFM is integral to world economies, as it maximises aviation economic efficiencies and 
returns, in turn supporting many other economic sectors such as tourism and freight carriage. ATFM 
supports system predictability, and the efficient carriage of passengers and freight. 

1.2.2.4 ATFM assists international cooperation, leading to an optimal seamless ATM environment. 
Even relatively simple ATFM systems such as slot management can be as effective as complex systems, 
to enable systems to cope with unexpected capacity deficiencies. 

1.2.2.5 ATFM traffic data analysis can yield significant strategic benefits, especially when used in 
conjunction with airspace and ATS route planning, in terms of future ATM systems and procedure 
improvements. This is part of a continuous safety and service improvement loop (Figure 3). 
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aircraft operators, military authorities and aerodrome operators as appropriate. Civil/military co-
ordination ideally results in airspace being shared, either simultaneously or on a time-share basis. 
ATFM must take into consideration the requirements of the military, law enforcement, and search 
and rescue. 

 Military aircraft operating as general air traffic should be subject to ATFM. 

 ATFM recognises that airspace is a common resource for all users, ensuring fairness and 
transparency, while taking into account security and defence needs. 

1.2.3.5 Recommended ATFM practices:  

ATFM planning should focus on regional ATFM and be prioritised for appropriate major traffic flows: 

 Recognising that the most efficient utilization of available airspace and airport capacity can be 
achieved only if all relevant elements of the air traffic system has been considered during the 
planning stage. An Operations Planning and Management process as described above should be 
applied; 

 When flow management measures are necessary for certain areas, they should be applied in a 
timely manner only for the period when expected air traffic demand will exceed the capacity in 
those areas. ATFM measures should be kept to the minimum and, whenever possible, be applied 
selectively and only to that part of the system that is constrained; 

 Information on anticipated overload situations should be provided as soon as possible to all the 
stakeholders affected. 

Relevant air traffic statistics should be generated in order to promptly identify bottlenecks in the system. 
Accurate and timely data should be continuously available to support implementation and ongoing ATFM 
operations in the form of: 

 Static data identifying historical traffic loadings, for use as strategic planning and trend analysis, 
and 

 Dynamic real-time data used for the tactical management of traffic in terms of commencement of 
ATFM measures; 

Consideration should be given to granting exemption from flow control measures to certain type of flights: 
 emergency flights, including aircraft subjected to unlawful interference; 

 flights operating for humanitarian reasons; 

 medical flights specifically declared by medical authorities; 

 flights on search and rescue missions; 

 flights with ‘Head of State’ status; and 

 other flights as specifically required by State authorities. 

However it is essential that clear processes are developed for the granting of such exemptions and that 
the rate of exemptions is monitored and potential abuses are prevented. 

The use of appropriate automated tools should allow effective application of ATFM; 

Formalised CDM should be utilised to promote increased information sharing, awareness and 
acceptance; 

 States should ensure the use of the English language in a concise, non-verbose manner in ATFM 
operations; 

 Whenever application of ATFM in the form of delays to airborne aircraft becomes unavoidable, 
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the flights concerned should be informed as soon as possible. 

The ATFM service should have the following basic strategic and tactical functions: 

 collection, collation and analysis of data on air traffic, the air navigation 
infrastructure and on the capacities of the ATS system and selected aerodromes; 

 determination of available airspace, ATS and aerodrome capacity; 

 determination of a coherent picture of expected traffic demand; 

 identification of areas and time periods of expected critical traffic loadings; and 

 in order to accommodate the growth of air traffic, an appropriate ATFM plan 
should be established, aimed at optimising the airspace utilisation. 

1.2.4 Collaborative Decision-Making (CDM) Objectives and Principles 

1.2.4.1 CDM is a supporting process always applied to other activities such as demand/capacity 
balancing and can be applied across the timeline of activities from strategic planning to real-time 
operations. CDM is not an objective but a way to reach the performance objectives of the processes it 
supports. These performance objectives are expected to be agreed upon collaboratively.  

1.2.4.2 CDM, as part of ATFM, ideally involves people skilled in facilitation and It is about sharing 
information, which allows an understanding of user and ATM requirements, in order to achieve 
commitment, cooperation, and predictability. In effect, CDM allows the system to work smarter, not 
harder. 

1.2.4.3 Although information sharing is an important enabler for CDM, the sharing of information is not 
sufficient to realize CDM and the objectives of CDM. It also requires there to be pre-defined and agreed 
procedures and rules to ensure that collaborative decisions will be made expeditiously and equitably. 

1.2.4.4 CDM ensures decisions are taken transparently based on the best information available as 
provided by the participants in a timely and accurate manner. 

 
 

1.2.5 CDM Requirements and Benefits 

To be developed 

1.2.6 CDM Organization and Structure 

To be developed 

1.2.7 Global CDM Resources 

To be developed 


