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SUMMARY 

This paper presents information on possible methodologies that could be used to facilitate 

the development of Seamless ATM in the Asia/Pacific Region.   

This paper relates to –    

 

Strategic Objectives: 

A: Safety – Enhance global civil aviation safety 

C: Environmental Protection and Sustainable Development of Air Transport – 

Foster harmonized and economically viable development of international civil 

aviation that does not unduly harm the environment 
 

Global Plan Initiatives:  

GPI-1  Flexible use of airspace  
GPI-3  Harmonization of level systems 
GPI-4  Alignment of upper airspace classifications 
GPI-5  RNAV and RNP (Performance-based navigation) 
GPI-6  Air traffic flow management 
GPI-7  Dynamic and flexible ATS route management 
GPI-8  Collaborative airspace design and management 
GPI-9  Situational awareness 
GPI-10  Terminal area design and management 
GPI-11  RNP and RNAV SIDs and STARs 
GPI-12  Functional integration of ground systems with airborne systems 
GPI-13  Aerodrome design and management 
GPI-14  Runway operations 
GPI-15  Match IMC and VMC operating capacity 
GPI-16  Decision support systems and alerting systems 
GPI-17  Data link applications 
GPI-18  Aeronautical information 
GPI-19  Meteorological Systems 

GPI-20  WGS-84 

GPI-21  Navigation systems 

GPI-22  Communication infrastructure 

GPI-23  Aeronautical radio spectrum 
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1. INTRODUCTION 

 

1.1 The ICAO Asia/Pacific (APAC) Seamless Air Traffic Management (ATM) 

Symposium and Ad Hoc Meeting were held at the ICAO Asia and Pacific Regional Office, Bangkok, 

Thailand from 15 to 17 August 2011.  The Ad Hoc Meeting confirmed the following key 

administrative APSAPG principles: 

a) meetings should be either twice or three times a year (dependent on resources);   

b) work should focus on identifying Seamless ATM gaps, barriers and enablers for 

gate-to-gate operations on the busiest APAC MTFs in an incremental manner 

(project orientated), with an operational plan for each MTF; and 

c) information on Seamless ATM and APSAPG would be circulated by 

administrations and through an Internet site, which would aim to provide simple 

templates, guidance material and Seamless ATM principles for administrations.  

 

1.2 The purpose of this Working Paper is to provide information on the methodology that 

can be used to meet the principles, and to provide clarity on the proposed plan to implement the 

Seamless ATM vision. 

 

2. DISCUSSION 

 

2.1 The Ad Hoc Meeting Co-chairs noted that the necessary enabling technology was 

present but it was somewhat fragmented, and being implemented slowly.  This was acknowledged as 

being mainly due to the very diverse APAC economies and environment, and terminal airspace 

congestion.  A list of Seamless ATM principles espoused at the Asia/Pacific (APAC) Seamless Air 

Traffic Management (ATM) Symposium and Ad Hoc Meeting is at Appendix 1.  

 

2.2 The Ad Hoc meeting noted that each airspace would have different problems.  China 

made the important observation that technology was not an end to itself, and must align with the 

performance objectives determined with the user.  Moreover, closer international cooperation was 

urged and it was confirmed that Seamless ATM was viewed as a high level principle in China.   

 

2.3 Every Ad Hoc meeting participant recognised that difficult decisions and changes 

would have to be made if the Asia/Pacific Region was to succeed in introducing significant ATM 

improvements supporting economic progress and security.  India had noted that the key drivers for 

Seamless ATM were cooperation, collaboration and participation.  This positive paradigm was 

considered crucial to progressing systemic regional issues that commonly transpired from a sub-

optimal working relationship between States, particularly in Asia.     

 

2.4 Through its direct reporting relationship to APANPIRG and Terms of Reference 

(Appendix 2), APSAPG was given with a unique mandate and opportunity to address long-standing 

systemic ATM issues in the Asia/Pacific Region.   The clear expectation was that APSAPG should act 

as a crucial vehicle, identifying current gaps in capability, developing significant recommendations 

and delivering guidance for States.  The challenge for APSAPG was to be an agent of change, both as 

a model in its working relationships and through bold, visionary recommendations. 

 

2.5 CANSO stated that there should be a focus on the Major Traffic Flows (MTFs) and 

‘low hanging fruits’ (simpler projects with good deliverables and a higher probability of success).  

Therefore a comprehensive study of the Asia/Pacific MTFs was commenced, and in early draft form 

the first sections are appended as Attachments A, B, C and D. 
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2.6 The MTF Study includes a minimum of two representative ATS routes from each 

MTF, and a number of short-haul city pair routes which were collectively intended to include as many 

major Asia/Pacific aerodromes as possible.  Each route was intended to be analysed from airport gate 

to airport gate, with a focus on aerodrome operations.  Each Flight Information Region (FIR) that the 

ATS route passed through would be examined in detail to determine the gap between: 

a) the current level of ATM capability and Asia/Pacific Air Navigation Concept of 

Operations  requirements; and 

b) the Asia/Pacific Air Navigation Concept of Operations and the Aviation Safety 

Block Upgrade (ASBU) concept (Block Zero – 0) in terms of the ASBU elements 

and when the Blocks might be implemented in the Asia/Pacific Region. 

 

2.7 The intention of the MTF Study was to provide accurate inputs into the Capabilities 

Matrix which is detailed in APSAPG/1/WP03, and determine the portions of airspace that required an 

ATM service upgrade, an enhanced capability or a different approach by the States concerned.  In 

order to advance the Study, it was necessary to utilise appropriate data sourced from States and 

International Organisations.  There was a need to identify aircraft densities (particularly on a diurnal 

basis) and capability on the chosen representative routes, and any conflicting routes where a Flight 

Level Allocation Scheme (FLAS
1
) was applied.  Thus a MTF Study Contact Group

2
 may be 

established to source and study MTF data. 

 

2.8 Singapore had stressed at the Seamless ATM Ad Hoc meeting that ground systems 

needed to be addressed, especially in the areas of aerodrome and terminal airspace complexity, taxiing 

and pushback, and runway capacity.  APSAPG participants needed to take into account the need for 

special analysis of the aerodrome environment, in addition to the ASBU elements, identify efficiency 

improvements and interoperability for the terminal environment, otherwise gains made in other areas 

could be lost.  An APSAPG Aerodrome Contact Group may be established to provide a special focus 

on this area. 

 

2.9 The analysis of MTF airspace essentially created Functional Airspace Blocks (FAB), 

which was consistent with the European process.  It was expected that these FAB would influence or 

affect non-FAB adjoining airspace due to common aircraft equipage requirements and ATM 

interfaces, so eventually contiguous airspace would share the same capabilities across the Asia/Pacific 

Region. 

 

2.10 It was unclear whether a special APSAPG Group was needed to coordinate with the 

US NextGen, European SESAR (Single European Sky Automation Research) and other relevant 

national programmes.  The APSAPG Federal Aviation Administration, Japan Civil Aviation Bureau 

and other representatives may be able to co-ordinate information with their own national programmes 

for future air transportation systems, to ensure the direction of APSAPG is harmonised with these 

initiatives. 

 

2.11 As was noted at the Ad Hoc Meeting, the main reasons for airspace having less than 

optimal capability varied: 

a) political (such as civil-military requirements and rigid regulatory systems);  

b) financial (lack of financial resources or business-customer focussed approach); 

c) cultural (examples- overly conservative ATC separation standards or lack of 

appropriate human factors systems); and 

d) technical (lack of technical skill or facilities). 

 

                                                 
1
 Procedurally-based system intended to vertically separate potentially conflicting aircraft. 

2
 A Contact Group can work by remote means, special meetings, and at APSAPG side meetings.  
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2.12 The Seamless ATM Ad Hoc Meeting principles are expected to form the basis for 

action from each State, either developing its own capability or working together on a regional basis 

with other States.  It is expected that these principles will be developed into guidance material as part 

of the APSAPG deliverables. 

 

2.13 It is intended that an Internet web page be developed that provided information on 

APSAPG meetings, Seamless ATM information and templates, and that this resource be appended to 

the ICAO Regional Office website.  

 

2.14 APSAPG/2 was tentatively planned to be held in Japan with the generous support of 

JCAB in early August 2012.  At this forum it was expected that the first iteration of the Asia/Pacific 

Seamless ATM Plan would be tabled, in order for this draft to be agreed for submission to 

APANPIRG/23 (Bangkok, 10-14 September 2012).  In addition, this work was expected to: 

a) support drafting of the Asia/Pacific position on ASBU for the 12
th
 Air Navigation 

Conference (Montreal, 19-30 November 2012); and 

b) identify improvements to the Asia/Pacific Air Navigation Concept of Operations 

to align with the ASBU concept, and any APSAPG initiative. 

 

 

3. ACTION BY THE MEETING 

 

3.1 The meeting is invited to:  

a) note the information contained in this paper;  

b) agree that the Seamless ATM Ad Hoc meeting’s principles at Appendix 1 

form the basis of the Asia/Pacific Seamless ATM Plan’s expectations; 

c) discuss the draft Major Traffic Flow Study methodology and whether an 

APSAPG MTF Study Contact Group was required; 

d) discuss the means of analysing the Seamless ATM aerodrome environment 

and whether an APSAPG Aerodrome Contact Group was required; 

e) discuss  whether special arrangements were necessary to co-ordinate between 

APSAPG and the NextGen, SESAR, CARATS and other relevant national 

programmes;  

f) agree that an Asia/Pacific Seamless ATM Internet resource be developed as 

part of the ICAO Asia/Pacific website; and 

g) discuss any other relevant matters as appropriate. 

 
…………………………. 
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Appendix 1: Seamless ATM Principles 
 

People: Cultural and Political Background 

a) High-level political support for Seamless initiatives, including military 

cooperation.  

b) Education and implementation of non-punitive reporting and continuous SMS 

improvement systems. 

c) Recognition that a regulator - service provider split allows an optimal client focus 

and business approach to Seamless ATM development. 

 

Aviation Regulations, Standards and Procedures  

d) Harmonised regional or sub-regional rules and guidelines, modelled on the 

Pacific application of common regulations incorporated by reference into local 

legislation. 

e) Shared ATM operational standards, procedures, guidance materials through 

common manuals and templates. 

f) An emphasis on ATM personnel competence, selection, training and English 

proficiency, with the possibility of common licences or mutual recognition.   

g) An emphasis on delivery of tactical ATM services based on CNS capability, 

resulting in flexible, dynamic systems typically supported by conflict probing. 

 

ATM Coordination  

h) The strengthening of cohesive ATM Coordination Groups to allow effective 

implementation of Seamless ATM.  

i) Sub-regional ATFM based on system-wide CDM serving the busiest terminal 

airspace and MTF. 

j) Cross-border/FIR cooperation for use of aeronautical facilities and airspace, 

collaborative data sharing, airspace safety assessment and ATM Contingency 

planning. 

k) Encouragement of military participation in civil ATM meetings and in ATS 

Centres where necessary.  

 

Airspace Organisation 

l) Recognition that Seamless ATM optimisation requires either civil or independent 

management of airspace from a State perspective. 

m) Flexible use airspace arrangements should be implemented as far as practicable. 

n) Special Use Airspace must be subject to regular review by the airspace authority 

to ensure it is appropriate in terms of purpose, size, activation and designation. 

o) The minimisation of Flight Information Regions and complex airspace through 

amalgamation and technology. 

p) Development of a regional ATC Sector capacity evaluation tool. 

q) In accordance with the on-going activities for formulation of relevant ICAO 

SARPs for Remotely Piloted Aircraft (RPA), the integration of RPA/UAS into 

civil airspace dependent on key issues related to control and command of the 

aircraft, including ‘lost link’, over-the-horizon capabilities and the frequency 

spectrum, as well as ‘sense and avoid’ technologies. 
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Facilities: Aerodromes 

a) A focus on an integrated transport system in terms of air, rail, land and maritime. 

b) The need for aerodrome operators to have aeronautical experience, actively 

participating in aviation meetings and CDM development. 

c) Planning and coordination with local authorities to take into account noise, 

obstacles, airport and PBN development issues. 

d) Capacity and ground aid planning, including Low Visibility Operations (LVO) 

assessment, aerodrome complexity, taxiing and pushback, and runway capacity. 

 

ATS Units 

e) Collaboration by ANSPs for evaluation and procurement of ATM facilities. 

f) The minimisation of ATS units and Centres through amalgamation and 

technology. 

g) The use of automation, satellite-based systems and remote facilities to provide 

Seamless ATM services 

 

Navigation Aids 

h) The continued transition from ground-based aids to satellite-based PBN 

procedures, while maintaining a necessary redundancy and contingency network. 

i) Support for a GNSS-based, integrated regional PBN approval standard. 

j) Regional cooperation for SBAS in terms of interoperability and increased service 

areas and a GNSS ionospheric monitoring network. 

 

Telecommunication 

k) Encouragement of the ATN and diverse satellite communication systems 

(Inmarsat, Iridium, MTSAT, etc). 

l) The implementation of SATVOICE technologies and standards. 

m) Enhancement of datalink capabilities (VHF, HFDL, etc). 

n) In remote areas, the encouragement of VSAT networks for COM, SUR. 

o) The prioritisation of AIDC systems to alleviate ATC coordination issues. 

 

ATS Surveillance  

p) The encouragement of ADS-B and/or MLAT implementation to improve ATS 

surveillance coverage, redundancy and multiple tracking capability. 

q) The establishment of ADS-C capability where radar, ADS-B and/or MLAT is not 

possible. 

r) Expansion of ATS surveillance data-sharing initiatives. 
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Technology and Information: Flight Operations  

a) Support for PBN specifications that include GNSS ‘low end’ aircraft and better 

spacing for terminal airspace, based on empirical data. 

b) Implementation of UPR and DARP where practical. 

c) Universal implementation of CDO and CCO unless restricted by factors such as 

terrain, SUA, and noise constraints. 

d) The encouragement of airborne capabilities such as of Self-Separation and 

Spacing and Advanced Strategic Lateral Offset Procedures (SLOP), in order to 

support Trajectory Based Operations. 

 

Aeronautical Data 

e) Early implementation of AIM (including SWIM) for advanced States. 

f) Use of ‘champion’ States, seminars/workshops, special projects and combined 

resources for less developed States. 

g) Cooperative development and use of aeronautical databases such as the European 

Aeronautical Database (EAD). 

h) Development of information for political decision-makers on the importance of 

AIM. 

i) Regulation of aeronautical data and its quality, to ensure interoperable operations. 

 

ATM Systems  

j) Encouragement of active conflict probing (tactical and strategic) support tools. 

k) Inter-facility Flight Data Processing System capability. 

l) Implementation of Amendment 1, ICAO Doc 4444 (PANS ATM, FPL 2012). 

m) Collaborative development of CDM, ATFM, A/MAN and D/MAN support tools. 

n) Encouragement of Digital ATIS and VOLMET information systems.  

o) Integration of military ATM systems into civil ATM systems. 

 

Safety Nets 

p) Regional mandates for MSAW, STCA, TCAS (ACAS), EGPWS (TAWS). 

  

ATM Modernisation Projects  

q) Inter-regional cooperation (‘clustering’) for the research, development, tendering 

of contracts and implementation of ATM projects. 

r) A focus on simpler universal technologies for earliest deployment and best cost 

benefits, using a staged implementation. 

s) The encouragement of sub-regional and regional regulatory, service provision, 

research and development, and other industry bodies that cluster capabilities and 

optimise resources for Seamless ATM development.  
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Appendix 2: APSAPG Terms of Reference  
 
APSAPG Objective and Scope 

 

The objective of the Asia/Pacific (APAC) Seamless ATM Planning Group (APSAPG) is to determine 

the means for Seamless ATM development in the Asia and Pacific Regions.  

 

APAC Seamless ATM Plan 

 

The Plan will be aligned with the ICAO Global ATM Operational Concept (Doc 9854) and the Global 

Air Navigation Plan (Doc 9750), taking into account of the output from the GANIS in 2011 and AN 

Conference in 2012, and other global Seamless ATM initiatives that may affect the APAC Regions.   

 

In defining the Concept Plan the APSAPG shall: 

 

 conceptualise future Seamless APAC air traffic operations, paying due regard to traffic 

forecasts for major airports and major traffic flows; 

 

 determine the key and minimum requirements (including but not limited to, technologies, 

regulations, training, airspace organisation) for seamless ATM for the following phases: 

o surface movements;   

o departure; 

o en-route; and 

o arrival and approach; 

 

 verify the current status of APAC administration’s Seamless ATM capability, including the 

identification of gaps affecting harmonization and interoperability; 

 

 determine priorities, programmes, and mechanisms for implementation of Seamless ATM, 

including phases with broad timelines and projected deliverables; and 

 

 develop guiding principles related to the Seamless ATM consultation and collaboration 

processes, including reference material for decision-makers. 

 

Coordination 

 

APSAPG shall coordinate through the Secretariat with other Regional Groups, including ASEAN and 

future modernisation of ATM systems in other regions to ensure trans-regional issues are managed. 

 

Composition 

 

The APSAPG will be a high level group comprising of senior officials/representatives nominated by 

the APAC Member States and International Organizations recognized by the ICAO Council, that can 

provide the necessary expertise, research resources and leadership for the tasks and objectives of the 

APSAPG. Specialists/Advisors nominated by the APAC member States could be co-opted by the 

group.   

 

APSAPG is expected to meet approximately twice a year, subject to resources and work progress.   

 

Reporting 

 

The APSAPG shall submit a preliminary/interim study to APANPIRG/23 in 2012 and a final study to 

APANPIRG/24 in 2013.        


