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SUMMARY 

This paper presents progress update from the Distributed Multi-Nodal ATFM Operational 
Trial, a collaborative project aiming to validate and operationalize cross-border ATFM in 
Asia-Pacific. The paper focuses on results from recent events where distributed Ground 
Delay Programs (GDPs) were implemented to handle demand-capacity imbalance at 
various member airports in the project. The paper also charts the path forward for the 
project in 2017. 

 
 
1. INTRODUCTION 

1.1 Cross-border Air Traffic Flow Management (ATFM) had long been recognized 
among Asia-Pacific States as a necessity for the region to manage the ever-growing traffic demand. A 
collaborative research project to form a viable cross-border ATFM solution had been conducted and 
the Distributed Multi-Nodal ATFM Network concept was conceived. In 2014, the concept was 
endorsed and incorporated into the Asia-Pacific Regional Framework for Collaborative ATFM. 

1.2 Following the endorsement; an Operational Trial project was initiated to further 
develop the concept into an operational procedure and pave the way toward implementation. From the 
3 founding ANSPs, the project now includes stakeholders from over 10 States / Administrations and 
represents one of the major progresses in cross-border ATFM in the region. 

1.3 At the previous SAIOACG/6 meeting, a progress report was presented and informed 
the meeting of the project’s focus on using Ground Delay Program (GDP) through the provision of 
Calculated Take-Off Time (CTOT) to balance traffic demand and resource capacity. The report also 
introduced the project’s phased implementation approach adopted and followed since 2015: 

Phase 1 – Demand-Capacity Balancing for Constrained Arrival Airports 
Stage 1 Stage 2 Stage 3 

- Development of 
communication linkage and 
protocols 

- Validation of ATFM 
information dissemination 

- Validation of demand 
prediction accuracy 

- Development of cross-border 
ATFM procedure 

- Validation of procedure and 
awareness campaign through 
demonstration flights 

- Limited-Scope Operation 
Service: Providing ATFM 
service for planned and ad-
hoc events with possible 
introduction of combined 
ATFM measures 

Phase 2 – Demand-Capacity Balancing for Constrained Airspace 
Plan to be developed 
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1.4 By SAIOACG/6 meeting, the project had finished developing the Common Operating 
Procedure and was about to embark on a series of demonstration flight activities to validate it as well 
as to raise awareness among stakeholders’ operational personnel. The activities were successful and 
the project quickly progressed into Phase 1 Stage 3 – Limited-Scope Operational Service. Stage 3 
aimed at testing the procedure in a live environment, and evaluating its capability to facilitate 
demand-capacity balancing.  

1.5 This paper provides a summary of the several events / situations in which GDPs were 
put in place as part of Stage 3 effort, and their associated outcomes. Additionally, the paper also 
provides an update on the parallel work of project’s Technical Subgroup, which had been focusing on 
finding an efficient means to share ATFM information between nodes in the network. 

2. DISCUSSION 

Stage 2 – COP Development and Stage 3 – Limited-Scope Operational Service Overview 

2.1 In the late-2015 and early-2016, the project focused on developing Common Operating 
Procedure (COP) that would guide stakeholders in the network on how GDPs would be implemented 
by lead ANSPs. The COP provides detailed guidance and specifications on, inter alia, ATFM Daily 
Plan (ADP) publication, CTOT calculation and distribution, and stakeholders’ responsibilities in 
CTOT compliance.  

2.2 Following the development of COP, the project validated it through a series of 
demonstration flights, whereby mock-up capacity reduction scenarios were created and acted on as if 
GDPs were in effect. The objectives were to (1) validate the procedure among stakeholders and (2) 
raise awareness among stakeholders’ operational personnel through as-live exercises. 

2.3 With successful COP development and demonstration flights, the project headed into 
Stage 3 – Limited-Scope Operational Service. The objective of this stage is to introduce the use of 
GDPs to handle real capacity-reduction scenarios. To ensure stakeholders’ readiness and continuous 
improvements, the project proceeded through this stage incrementally. The stage began with using 
GDPs to handle planned airport disruptions such as military exercise or special air display, and will 
continue expanding until stakeholders are ready to support implementation of ATFM measure on an 
ad-hoc basis with minimal advance coordination (e.g. adverse weather or emergency disabled 
runway). This planned progression is represented in the figure below: 

 

2.4 The next subsection discusses results from the various planned events in which GDPs 
were implemented. 

 

 

Planned Events 

Post-Ops Analysis 
Procedure Review 

Stakeholder Readiness 
Review 

Ad-Hoc ATFM 
Implementation 
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Stage 3 Summary of Events’ Result 

2.5 In the latter half of 2016, GDPs were implemented at several planned events affecting 
airport capacity. The table below summarizes the events and their outcomes, while Appendix A 
provides further detail. 

Event Location /  
Unit Responsible Dates of Operations Outcome 

Singapore’s National 
Day 

WSSS 
Singapore ATFMU 

16, 23, 30 July 2016 
9 August 2016 

- 70% overall CTOT 
compliance 

- Significant airborne 
holding and 
recovery time 
reduction 

Royal Thai Air Force 
Special Air Display 

VTBD 
Bangkok ATFMU 28 September 2016 

- 83% overall CTOT 
compliance 

- Significant airborne 
holding reduction 

Exercise Bersama 
Lima 2016 

WSSS 
Singapore ATFMU 18, 19 October 2016 

- 40-56 % overall 
CTOT compliance 

- Some airborne 
holding reduction 

- Someflight level 
restrictions inherent 
from exercise and 
low compliance 
rendered lower 
efficiency in the 
ATFM measure 

Royal Thai Air Force 
Children’s Day 
Rehearsal 

VTBD / VTCC 
Bangkok ATFMU 11 – 13 January 2017 

- Lower CTOT 
compliance 

- Some airborne 
holding reduction, 
though complexity 
remains due to low 
compliance and 
high traffic volume 
impacted 

 

2.6 The events discussed above shows a promising viability of the Distributed Multi-Nodal 
ATFM Network concept for the region. With effective means of information sharing – in the current 
case; web page, email, and AFTN messages – and common understanding in the process guided by 
Common Operating Procedure; ANSPs implementing the ATFM measure can rely on other ANSPs 
and stakeholders for cooperation in times of needs.  

2.7 Despite the generally positive results from the few events mentioned, however, several 
lessons and potential challenges to the concept were also highlighted. Among the most important 
challenges to be further discussed are as follows: 

2.7.1 Cooperation and Participation – Cooperation from stakeholders in 
complying with ATFM measures is of paramount importance. In 
Asia-Pacific where cross-border ATFM is in its infancy, high level of 
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participation from stakeholders across the region is a key to ensuring 
success of the ATFM program. Thus it is of utmost importance that 
the project continues to engage States and Administrations to raise 
awareness and expand collaboration. 

2.7.2 Complex Scenarios – Thus far, the project has proven records of 
GDP in response to events with relatively low complexity. Each 
program was implemented when no other ANSP concurrently put 
forward another conflicting ATFM measure. As the project matures, 
there is a potential for multiple ATFM measures to be put in place at 
the same time and could require conflict resolution process. The 
project will have to consider this especially in the second phase with 
ATFM solving airspace constraints. 

2.8 The project will continue to expand the use of GDPs in handling capacity constraints 
going forward. It is the project’s view that the program should be able to be put in place as and when 
needed, rather than just on planned events. This will allow the concept to be used in response to 
situations such as adverse weather or emergency disabled runways. Singapore has led the way by 
implementing the program on various Fridays in November – December 2016 and January 2017 when 
traffic demand surged over the reduced capacity in the event of forecasted adverse weather. Thus far, 
the reception from participating stakeholders has been positive; though there is still work to be done 
to ensure all stakeholders are fully ready. 

 Initiation of Phase 2 – Demand-Capacity Balancing for Constrained Airspace 

2.9 With the experience from Phase 1 Stage 3, the project has begun to discuss the initiation 
of Phase 2 – Demand-Capacity Balancing for Constrained Airspace in 2017. As first experimental 
events, Thailand will lead the way by implementing airspace flow program in response to the large-
scale joint military air exercises.  

2.10 The exercises mentioned are Cobra Gold 2017 in February and Cope Tiger 2017 in 
March, both of which take up a large airspace in the NNE sector and require aircraft to use alternate 
routings during the exercise period. The alternate routings create traffic congestion points just north 
and east of Bangkok TMA entries. AEROTHAI will implement GDP by issuing CTOTs to flights 
bound for the two Bangkok airports (VTBS, VTBD) from the north and northeast for these events. 
The objective is to sequence inbound flights to reduce congestion in the ACC sectors around Bangkok 
and ensure smooth traffic flow into Bangkok TMA. 

2.11 Following the events, the project will meet again in late March to analyze the programs’ 
results and dissect lessons learned before going forward. It is expected that a clear plan on how the 
project will approach Phase 2 will be discussed then. 
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Technical Subgroup Progress 

2.12 Along with the operational work that has been ongoing, the project had also set up 
Technical Subgroup to address one of the key challenges in Distributed Multi-Nodal ATFM Network 
concept: the use of varied, independent ATFM support systems.  

2.13 Unlike regions where cross-border ATFM is facilitated by a single / centralized ATFM 
unit, this project allows ANSPs in the network to implement ATFM measures independently using 
their own ATFM support systems. These systems, thus far, do not yet link ATFM information 
automatically. Throughout Phase 1 of the project, stakeholders have been asked to access these 
various ATFM systems with different interfaces depending on the unit responsible for the program 
implemented. In the long run, this is not a viable and scalable solution for airspace users with flights 
operating from many countries and potentially simultaneous ATFM programs in place. 

2.14 To address the challenge, the project had set up a Technical Subgroup comprising 
technical leads from core ANSPs in the project. The group’s core task is to develop an Interface 
Control Document (ICD) specifying how different ATFM systems would connect and exchange 
ATFM-related information automatically. This will allow stakeholders to access any ATFM system 
and be able to see the entire network’s information.  

2.15 Since its inception, the subgroup has been working on several sub-tasks to the ICD, with 
progress as follows: 

2.15.1 Common Minimum UI Requirements – As the initial phase; before 
automatic system-to-system information link can be set up, the group 
agreed that lead ANSPs implementing ATFM programs should at 
minimum present information in the same manner. This will 
minimize the divergence of user interface. The common minimum UI 
requirements have thus been developed and agreed among project 
members.  

2.15.2 ATFM Data Attributes and FIXM Mapping – The group has 
identified a set of ATFM data attributes that should be exchanged 
between systems, and has also mapped them to the existing FIXM 
dictionary. A number of necessary attributes are not currently 
supported by FIXM and the group is discussing how these elements 
can be incorporated. The Change Request process defined by the 
FIXM Change Control Board (FIXM CCB) will be employed to 
propose the addition of the attributes.  

2.15.3 Development Roadmap – The subgroup has developed a development 
roadmap to chart the way toward full automatic system-to-system 
information linkage. The roadmap includes timeline from system 
development according to minimum UI requirements to testing of 
system linkage and development of the ICD. The roadmap will be 
further reviewed at the group’s upcoming meeting. 

2.16 The work of this group is key in moving Distributed Multi-Nodal ATFM Network 
concept forward in a viable and scalable manner. The work of this group will be fed to relevant ICAO 
forums, including ICAO APAC ATFM Information Requirement Small Working Group (ATFM-
IR/SWG), FIXM Change Control Board (FIXM CCB), and ICAO Air Traffic Management 
Requirements and Performance Panel (ATMRPP), to affect change in how ATFM systems across the 
globe can efficiently exchange information and enable globally-interconnected ATFM network. 
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 Conclusion 

2.17 The Distributed Multi-Nodal ATFM Operational Trial project has passed important 
milestones, including the implementation of distributed ATFM programs at real constrained airports. 
The project now heads into the next phase of development, where distributed ATFM programs will be 
used in handling demand-capacity imbalance or disruptions in the airspace sectors. As it’s moving 
forward, the project will continue to require support and cooperation from stakeholders across 
different States / Administrations in the network to make this concept a reality for the region. 

 

3. ACTION BY THE MEETING 

3.1 The meeting is invited to:  

a) note the information contained in this paper; and 

b) discuss any relevant matters as appropriate. 

…………………………. 
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APPENDIX A 
 

EXAMPLE IMPLEMENTATIONS OF GDP / CTOT AT CONSTRAINED AIRPORTS 
(PHASE 1 STAGE 3) 

 
 In the latter half of 2016 and early 2017, a number of distributed GDPs with 
distribution of CTOTs have been put in place to regulate inbound traffic into airports under real 
capacity-constraining situations. The following few examples describe their stories: 
 
Singapore’s National Day 2016 (July – August 2016) 
 
Location:  

Singapore Changi International Airport (WSSS / SIN) 
Unit Responsible: 
 Singapore ATFM Unit, Civil Aviation Authority of Singapore (CAAS) 
Background: 

As part of the Singapore’s National Day celebration in 2016, WSSS and its Control Zone 
were closed between 1035 – 1105 UTC to allow aerial flypast display during rehearsal days 
(16, 23, 30 July) and on National Day (9 Aug).  In order to ensure smooth inbound air traffic 
demand surrounding the closure, Singapore ATFMU implemented GDP through the issuance 
of CTOTs to flights scheduled to arrive at WSSS during that period of time. 

ATFM Program: 
GDP / CTOT for flights scheduled to arrive at WSSS between 0930 – 1200 UTC on 16, 23, 
30 July and 9 August 2016 

Result: 
CTOT compliance rate was at an average of 70% and the program helped significantly reduce 
the amount of tactical airborne delay faced by inbound flights when compared to the same 
kind of disruption without GDP. Additionally, the program also helped shorten the time 
required for Singapore ATC to “clear backlog” of flights waiting to use the airport and 
resume normal operations. This also provided CAAS with the opportunity to engage the 
stakeholders to further enhance the compliance rate to optimize the ATFM operations. 

 
Royal Thai Air Force Air Display (September 2016) 
 
Location:  

Bangkok Don Mueang International Airport (VTBD / DMK) 
Unit Responsible: 
 Bangkok ATFM Unit, Aeronautical Radio of Thailand Ltd. (AEROTHAI) 
Background: 

On 26 and 28 September 2016, the Royal Thai Air Force conducted 50-minute aerial display 
for a special event at the Royal Thai Air Force Academy. The display area covered the final 
approach paths to VTBD runways, requiring the airport to be closed between 0630 – 0720 
UTC on those days. Bangkok ATFMU implemented GDP and distributed CTOTs to flights 
scheduled to arrive at VTBD during and after the closure period on 28 September 2016 to 
smooth inbound air traffic demand. 

ATFM Program: 
GDP / CTOT for flights scheduled to arrive VTBD between 0620 – 0930 UTC on 28 
September 2016 

Result: 
The program saw a high compliance rate of 83%, which was crucial in showing a strong 
positive result. When compared to the event on 26 September, during which no GDP was 
implemented, the program helped reduce average airborne delays for inbound flights from 17 
minutes to 5 minutes and reduce the number of flights with significant airborne holding from 
33 flights to 2 flights. The program demonstrated the real potentials of departure GDP in 
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shifting from tactical, fuel-consuming airborne delays to more predictable ATFM ground 
delays.  

 
Bersama Lima 2016 (October 2016) 
 
Location:  

Singapore Changi International Airport (WSSS / SIN) 
Unit Responsible: 
 Singapore ATFM Unit, Civil Aviation Authority of Singapore (CAAS) 
Background: 

Exercise Bersama Lima is an annual Five Power Defense Military Exercise which takes place 
within Kuala Lumpur and Singapore FIR. During special activity periods, the closure of 
Singapore Changi Airport and Changi Control Zone to non-exercise aircrafts was required 
between 0315 – 0345 UTC on 18 and 19 of October 2016.  Singapore ATFMU thus 
implemented GDP through the issuance of CTOTs to flights scheduled to arrive at WSSS 
between 0230 – 0430 UTC to smoothen the inbound air traffic demand. 

ATFM Program: 
GDP / CTOT for flights scheduled to arrive WSSS between 0230 – 0430 UTC on 18 and 19 
October 2016 

Result: 
The program saw 56% and 41% overall CTOT compliance on those dates, which resulted in 
approximately 5 and 10 minutes average airborne delay reduction, respectively, when 
compared to a similar exercise that had taken place without ATFM measure earlier in the 
year. While the program did help improve air traffic management efficiency, it is worth 
noting that airspace users’ cooperation is of paramount importance in disruptive cases such as 
this. In this event, some airspace users have rescheduled their flights to arrive either before or 
after the constrained period without informing Singapore ATFMU and thus rendering air 
traffic demand prediction less accurate.  

 
Royal Thai Air Force Children’s Day Air Display Rehearsal (January 2017) 
 
Location:  

Bangkok Don Mueang International Airport (VTBD / DMK) 
Chiang Mai International Airport (VTCC / CNX) 

Unit Responsible: 
 Bangkok ATFM Unit, Aeronautical Radio of Thailand Ltd. (AEROTHAI) 
Background: 

In celebration of annual Children’s Day (14 January 2017), the Royal Thai Air Force would 
conduct aerial displays over several airports in Thailand including VTBD and VTCC, and 
thus required several rounds of rehearsal in the week leading up to the event. While 
AEROTHAI had collaborated with airspace users to reschedule their flights during the event 
day itself, the rehearsal periods required ATFM measure to be implemented to help smooth 
inbound air traffic demand at VTBD and VTCC – the two airports most affected by the 
closures.  

ATFM Program: 
- GDP / CTOT for flights scheduled to arrive VTBD between 0300 – 0440 UTC on 11 January 

2017 (closure period: 0300 – 0320 UTC) 
- GDP / CTOT for flights scheduled to arrive VTBD between 0620 – 0850 UTC on 12 January 

2017 (closure period: 0640 – 0700 UTC) 
- GDP / CTOT for flights scheduled to arrive VTBD between 0530 – 0840 UTC on 13 January 

2017 (closure period: 0640 – 0700 UTC) 
- GDP / CTOT for flights scheduled to arrive VTCC between 0340 – 0530 UTC on 13 January 

2017 (closure period: 0340 – 0430 UTC) 
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Result: 

Similar to earlier examples, this program helped smooth the traffic demand surrounding the 
closure periods and reduced the needs for excessive airborne holding otherwise experienced 
by flights due to these high-impact events. However, this program also saw added 
complexities due to (1) it being implemented during the peak hours at VTBD and (2) some 
conflicting restrictions to flights operating between VTBD and VTCC. These complexities 
mandated close coordination between ATFMU, ATS units, and airspace users to work around 
the challenges and formed a good set of lessons learned for all personnel involved. 
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