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1. Introduction
Motivation
1.1 ICAO Manual on Collaborative ATFM (Doc 9971) specifies in great detail the planning,

implementation, and execution of ATFM services. Figure 1, taken from Figure II1-4-1 in Doc 9971 (3" ed.),
summarizes the different phases of ATFM operations.

ATM planmnn and ATFM phases
Demand
g
v v
| |
vast Gemns
v
s siation
Figure 1 - ATFM Phases
1.2 The final phase in the ATFM operations is the post-operations analysis, where an

analysis is conducted to measure, investigate, and report on operational processes and activities. This is
the cornerstone process for development of lessons learned and best practices for further improvement

of the operations.

1.3 As ATFM programs — particularly cross-border ones involving international flights and
stakeholders — become more common, it is essential that ANSPs / ATFMUs are able to perform
guantitative analyses of operational data effectively and apply the results for program improvements as
well as strategic capacity enhancement planning.

14 Taking experience from cross-border ATFM operational trial and implementation in
Asia-Pacific, the Distributed Multi-Nodal ATFM project team developed this Post-Operations Analysis
Recommended Framework to provide a guideline to States/Administrations looking to implement ATFM
and to join the ATFM network in the region. The framework seeks to ensure ATFM service providers are
able to capture key results from ATFM operations, and collaboratively assess ATFM operations with
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their stakeholders.
Objectives
1.5 The framework seeks to provide ANSPs and ATFM stakeholders with the following:

(1)

()

(3)

(4)

(5)

A recommended set of performance indicators to determine the effectiveness of
traffic demand prediction capability within their domain, which is a pre-requisite to
implementing an effective ATFM solution;

A recommended set of performance indicators to assess the trend of capacity
constraints and to base strategic capacity enhancement planning effort;

A recommended set of performance indicators to determine the impact and
effectiveness of various ATFM solutions prescribed in ICAO Doc 9971;

An understanding on the importance of collaboration between stakeholders for
ATFM post-operations analysis, and a recommended workflow to facilitate such
collaboration; and

Samples of quantitative analysis techniques that can be used in post-operations
analysis.

Document Structure

1.6 The framework is divided into 4 parts, loosely aligning with ICAO Doc 9971 and following
the phases of ATFM implementation. The parts are as follows:

(1)

(3)

Traffic Demand Analyses - This section provides a recommendation on how an
ANSP may determine the accuracy and completeness of traffic demand used for
ATFM operations. The analyses in this section largely centers on the comparison
between predicted traffic demand and actual operations, as well as how far in
advance a most reliable traffic demand profile becomes available.

Operational Capacity Determination and Analysis — This section provides
recommendations on how an ANSP may determine operational (dynamic) capacities
at their ATM resources, and how actual operational capacities can also be analyzed
post-operations.

ATFM Measure Metrics and Analyses — This section provides a recommendation on
how an ANSP may characterize the ATFM solution, assess the impact, and analyze
effectiveness of different ATFM solutions described in ICAO Doc 9971. Indicators of
different ATFM solutions vary according to the natures, but all centralize on the
comparison between expected outcomes and actual / achieved outcomes.
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(4) Collaborative Post-Operations Analysis — This section highlights the importance of
collaboration between stakeholders in the post-operations analysis process. With a
focus on effective collection and sharing of data and information, this section
discusses a possible workflow for stakeholders to join hands in ATFM post-
operations analysis.

1.7 While this framework contains a large set of recommendations, it is by no means
complete. ANSPs should take this framework as a starting guideline, but adapt it to their own
operational environment, objectives, and maturity of their ATFM systems. The most important note to
keep is that post-operations analysis, along with associated data collection and processing workflow,
should be integrated into the implementation of ATFM either from the very beginning or in a later phase
but with clear roadmap. It should always be a cornerstone process throughout the ATFM operations.
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2. Post-Operations Analysis in the Guidance Documents

2.1 There are a number of guidance documents available on ATFM and ATFM
implementation. At the global level, there is ICAO Manual on Collaborative ATFM (Doc 9971) which
provides the basics and recommendations on every aspect of ATFM planning, implementation, and
execution. At the regional level, there are the Asia/Pacific Regional ATFM Concept of Operations and the
Asia/Pacific Regional Framework for Collaborative ATFM. All of these documents refer to post-
operations analysis as one of the key processes enabling improvements in the ATFM operations, and
provide guidance on how the analysis may be conducted.

2.2 This framework does not aim to duplicate the work in the abovementioned documents,
but rather to supplement them with more detail and techniques ANSPs can employ for their analytical
process. Prior to diving into the details and techniques, however, this section summarizes how post-
operations analysis is represented in each of the guidance.

ICAO Manual on Collaborative ATFM (Doc 9971, 3rd Ed)

2.3 Part Il, Chapter 4 of the ICAO Manual on Collaborative ATFM (Doc 9971) discusses at
length the ATFM phases and solutions. Within this chapter, subsection 4.1.4.4 provides high-level
guidance on post-operations analysis for ATFM. Some of the key excerpts are as follows:

= (4.1.4.4.2) During this phase, an analytical process is carried out to measure,
investigate and report on operational processes and activities. This process is the
cornerstone in developing best practices and/or lessons learned that will further
improve the operational processes and activities. It should cover all ATFM domains
and all the external units relevant to an ATFM service.

=  (4.1.4.4.3) While most of the post-operations analysis process may be carried out
within the ATFM unit, close coordination and collaboration with ATFM
stakeholders will yield better and more reliable results.

= (4.1.4.4.4) The post-operations analysis should be accomplished by evaluating the
ADP and its results. Reported issues and operational statistics should be evaluated
and analyzed in order to learn from experience and to make appropriate
adjustments and improvements in the future.

2.4 The document recommends the following process to ensure communication of analysis
results to and discussion with relevant ATFM stakeholders:

(1) Collect and assess data by including a comparison with targets;

(2) Hold a daily briefing for a broad review and further information exchange;

(3) Conduct weekly operations management meetings to assess results and
recommend procedural, training and system changes, where necessary, to improve
performance; and

(4) Conduct periodic operations review meetings with stakeholders, which could take
place, e.g., in conjunction with or after each seasonal scheduling conference
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(roughly every 6 months) or more frequently as deemed appropriate.

2.5 The recommended processes, specifically review briefing / conferences, are explored as
part of the Distributed Multi-Nodal ATFM Network Common Operating Procedure. It is pertinent,
however, that ANSPs also consider adding regular local stakeholder engagements in addition to cross-
border ones as well.

Asia/Pacific Regional ATFM Concept of Operations

2.6 The Asia-Pacific Regional ATFM Concept of Operations had been developed through a
collaborative effort between Asia-Pacific States and partner organizations, and provides overview of
cross-border ATFM operational concept used in the region. Part 4 (Concept — Regional ATFM) of the
document provides a section on post-operations analysis (starting para. 4.36) with 2 tables listing
possible metrics for characterization and impact measurement of the program, as well as assessment of
Collaborative Decision Making (CDM) actions taken by stakeholders. The tables are copied here for

reference (Table 1 and Table 2):

Metric

Description

Type

Number of Flights

The total number of flights that received calculated
times

TMI Parameter

Start / Stop Time

The start and end time of the TMI. The time period
when the FMP wanted to control the demand.

TMI Parameter

Lead Time

The number of minutes the TMI was implemented
before the Start Time

TMI Parameter

Number of Exempt /
Non-Exempt Flights

The number of flights that were exempt from the TMI
according to the parameters specified by FMP

TMI Parameter

Number of TMI Events

The number of FMP actions that reassigned flights in the
TMI (i.e. number of revisions and compressions)

Operational Activity

Total Assigned Delay

The sum of delay assigned by TMI

Operational Impact

Max / Average
Assigned Delay

The maximum and average delay

Operational Impact

Total
Gate/Surface/Airborne
Delay

The total actual delay taken at the gate, on the airport
surface, and in the air

Operational Impact

Number of
cancellations

The number of flights cancelled and were part of a given
TMI

Operational Impact

Number of
Unexpected Flights

The number of flights that appeared after the TMI was
already implemented

Operational Impact

Table 1 - General ATFM Program Metrics
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Metric Description

Number of Substitutions Total number of flights that were substituted

Number of Inter-Operator Slot Total number of ISEs

Exchanges
Number of Bridged Flights The number of flights that were bridged
Number of Cancellations Total number of cancelled flights for a given time period

The amount of savings in minutes of flights that move forward as a

Substitution Savings N
result of a substitution

The amount of savings in minutes of flights that move forward as a

Bridging Savings result of being bridged

Table 2 - CDM Actions Metrics

*Note: The nomenclatures used in the tables are exactly as appeared in the Regional Concept of Operations at the time it was developed, and they may differ from
nomenclatures used currently and elsewhere. Key examples include:

TMI = traffic management initiative; now commonly referred to as ATFM Measure

FMP = flow management position; also commonly referred to as ATFMU Staff

Assigned delay = delay assigned as part of the ATFM measure; also commonly referred to as ATFM delay

2.7 These indicators are good starting points for the characterization and impact
assessment of an ATFM program. They will be explored further in Chapter 5 — ATFM Measure Metrics
and Analyses.

Asia/Pacific Regional Framework for Collaborative ATFM

2.8 The Regional Concept of Operations document formed the basis for Asia-Pacific
Regional Framework for Collaborative ATFM (“Regional Framework”). The Regional Framework provides
a common guideline, in terms of ATFM service capabilities and performance, for States in the region in
their ATFM implementation plan. In particular, the framework sets out Performance Improvement Plan
with details on elements of ATFM operations that States should aim to accomplish.

2.9 The Performance Improvement Plan divides ATFM implementation into 2 main phases
in alignment with the Asia-Pacific Seamless ATM Plan’s phased approach. Phase | has also been further
sub-divided into Phase |IA and Phase IIB. With respect to ATFM post-operations analysis, the following
have been recommended (Table 3):

Detail Target Implementation

The accuracy and effectiveness of capacity and demand
analyses and ADP preparation and distribution, including
supporting information [...], should be verified through
comparison with operational outcomes observed, and
rectification of discrepancies included in planning for system and
process improvements

Phase IA 12 Nov 2015
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Detail Target Implementation

Procedures and agreements should be developed to ensure
post-operational analysis of cross-border ATFM programes,

including the canvassing and consideration of feedback from
airspace users, airport operators, ATS and other ATFM units.

Phase IB , . . 25 May 2017
Daily post-operations analysis conferences should be held, ay
supplemented where necessary by ad-hoc conferences called to
assess the outcomes of programs of ATFM measures responding
to non-normal situations

Phase Il (No specific mention of post-operations analysis as Phase IB has 3 Nov 2018

already covered all that need to be conducted)

Table 3 - Post-Operations Analysis in Regional ATFM Framework




ATFM/SG/9
Appendix H to the Report

3. Traffic Demand Accuracy and Reliability

3.1 Traffic demand is one of the two main elements in the planning and execution of ATFM,
a service focused on balancing demand against resource capacity. Obtaining accurate and reliable traffic
demand profile with sufficient lead time is an important pre-requisite to implementing successful ATFM
solutions. This section recommends various indicators an ANSP providing ATFM service can use to
determine the reliability of their traffic demand sources.

3.2 The analyses can be used to determine possible and appropriate ATFM solutions. They
can also be used as a basis for the establishment of regulatory process and procedure, such as advance
flight planning requirements, to ensure reliable traffic demand information furnished by stakeholders.

33 It should also be noted that these traffic demand analyses are not limited to ANSPs
providing ATFM service but can also be carried out by States / Administrations / ANSPs that are not yet
implementing the service but looking to in the future. Analyzing completeness and accuracy of demand
information, and putting in place necessary regulations and process to ensure them, are good first steps
to planning for ATFM.

Strategic & Pre-Tactical Data Completeness

Schedule and Flight Plan Completeness

3.4 The first level of traffic demand analysis is to assess its reliability. Strategic and pre-
tactical demand profiles are made of (1) flight schedules obtained from marketing sources, seasonal
airport slot coordination, and/or flight permissions, and (2) flight plans submitted prior to departures.
Analyzing the completeness of these demand sources allow ANSPs to assess how reliable their traffic
demand predictions are, and to establish necessary process to ensure they can capture sufficient
information for ATFM program management.

Key Question:
How complete is the strategic and pre-tactical traffic demand information?

Data Needed:
- Flight Schedule (e.g. strategic airport slot coordination, marketing information)
- Updated Airline Schedules
- Flight Plans

Analysis Complexity:
Low complexity

Recommended Metrics:
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Metric Description

Number of Flights with SCH Total number of scheduled flights with no flight plan.

but no FPL This represents extraneous strategic demand at the resource.
Number of Flights with Total number of flights with flight plans but no strategic schedule
FPL, No SCH This represents flights with limited advance information

Total number of flights with both strategic schedule (e.g. airport slot /

el EhCE S marketing information) and flight plan

SCH + FPL

This represents flights with most reliable demand data

Table 4 - Schedule and Flight Plan Completeness

How this helps:

The analysis can be used to support establishment of appropriate procedure to ensure a
large ratio of flights with both strategic schedule and flight plan information. With good portion of the
traffic demand captured strategically through schedule, ANSP can form initial demand profile for
effective capacity planning. Flight plan information will then supplement with accurate flight models that
can be used to pre-tactical / tactical ATFM execution when needed.

Pre-Departure Changes

3.5 While flight plan information should form the most reliable information about a flight,
pre-departure changes such as EET alterations or departure delays do happen. Tracking the number of
pre-departure changes for each flight through ATS messages (CHG / DLA / CNL) can provide insight into
how reliable initial flight plan information is.

Key Question:
How many pre-departure changes to flight plans occur?
How reliable are the initial flight plan information?

Data Needed:
- Flight Plans
- (Count of) ATS messages (CHA, DLA, CNL)

Analysis Complexity:
Low / Medium complexity

“ANSPs will need a means to correlate the number of ATS messages with flight plans

Recommended Metrics:

Metric Description

Number of FPL with (various) | Numbers (or ratios) of flight plans with various number of pre-departure
Pre-Departure Changes changes, counted from associated ATS messages

Table 5 - Pre-Departure Change Count
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How this helps:

The analysis can be used to inform ANSP / regulator when establishing flight planning
requirement and procedure. The requirement should balance between attempting to capture traffic
demand with long lead time and getting accurate flight information from the operators. If, under the
existing submission lead time requirement, a large number of pre-departure changes to flight plans are
encountered; it may mean the requirement should be shortened to allow operators time to collect
accurate operational information before filing more accurate flight plans.

Demand Look-Ahead

3.6 ATFM execution focuses on balancing demand against capacity, using various measures
available. Figure 11-4-3 in Section 4.5.2 of Doc 9971 describes an ATFM measure selection process, based
largely on the type of constraints and lead time available at the resource. As capacity constraints are
closely related to the traffic demand volume, lead time determination should also include a look at the
lead time an ANSP has on the traffic demand coming into the resource. This is what is described in this
section as demand look-ahead.

Flight Plan Submission Lead Time

3.7 The first level of assessing demand look-ahead starts with analyzing flight plans’
submission time. Most ANSPs prescribe that flight plans are submitted a certain amount of time prior to
their planned departure (Estimated Off-Block Time: EOBT). With appropriate flight plan submission lead
time, defined as the amount of time FPLs are submitted before EOBT, ANSPs can ensure they receive the
flight information with sufficient time to plan their ATM resources accordingly. In Asia-Pacific, especially
with the introduction of cross-border ATFM, a requirement of 3 hours (180 minutes) in lead time is a
common and recommended practice.

Key Question:
How far in advance (of EOBT) are flight plans submitted?

Data Needed:
- Flight Plan submission times

Analysis Complexity:
Medium complexity

“Practice of collecting FPL submission times may not be common for ANSPs

Recommended Metrics:

Metric Description

Times (in minutes or hours) the flight plans are submitted prior to their

. planned departure times (EOBT)
Tabulation of FPL

submission lead time ) ) ) )
The tabulation can be displayed as scatter plot on a time axis,

distribution of lead times, or whisker plot.

Table 6 - Flight Plan Submission Lead Time Tabulation
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How this helps:

The analysis provides ANSP a sense of how far in advance flight plans are
submitted by operators. Different ATFM measures require different lead time in their execution, e.g. a
GDP generally requires an upward of 2 hours to allow time for CTOT delivery, and thus will require fairly
long FPL submission lead time. Understanding the make-up of lead times among FPLs in the system gives
ANSP a sense of which ATFM measures can be utilized when congestions happen. The analysis result can
also be used by ANSP / regulator to determine if a revision / new FPL submission time requirement is
needed for effective ATM planning

Demand Look-Ahead

3.8 Further to the FPL submission lead time analysis, ANSP can also analyze demand look-
ahead, defined as the amount of time flight information is available at the designated ATM resource
prior to its arrival. For example, a demand look-ahead at the arrival airport can be calculated as:

Demand Look-Ahead = FPL submission lead time + STT '+ total EET

*STT = standard taxi-out time at departure

3.9 For a flight whose EET from departure airport (with standard taxi-out time of 15
minutes) to the arrival airport is 1:30 hours (90 minutes) and whose FPL is submitted 3 hours (180
minutes) prior to departure, the demand look-ahead is 180 + 15 + 90 which is 285 minutes (4 hours 45
minutes).

3.10 This demand look-ahead calculation can be carried out for any given ATM resource along
route by substituting total EET with EET required for the flight to reach the resource. The look-ahead
times for the flights can then be tabulated and presented for analysis, which can be helpful in
determining appropriate ATFM measures as they require different lead times in execution.

Key Question:
How far in advance (to their arrivals) do flight information become available to the
ANSP, based on their FPL submission time and time required to arrival (at designated
ATM resource)?

Data Needed:
- Flight Plan submission times
- Flight Plan estimate elapse times (to designated ATM resource)
- (Standard taxi-out times at departure airports — added for accuracy)

Analysis Complexity:
Medium complexity for data collection
High complexity for data presentation
“Presenting and explaining distribution of demand look-ahead may be complicated

Recommended Metrics:
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Metric Description

Times (in minutes or hours) the flight information become available in
the ANSP’s system prior to their arrivals, generally defined as
Demand Look-Ahead = FPL submission lead time + Time required to
Tabulation of flights’ demand | arrive at designated resource (STT + EET)

look-ahead times
The tabulation can be displayed as distribution of look-ahead times, to

give a sense of percentage of flights captured at various look-ahead
points.

Look-ahead time at which XX% of traffic demand at designated ATM

resource is captured in the system
Look-Ahead Point for XX%

Traffic
The percentage point can be defined based on the needs; generally 80%
is chosen to represent a useful majority for ATFM measure execution.
Table 7 - Demand Look-Ahead Analysis
How this helps:

Demand Look-Ahead analysis can be used to determine appropriate ATFM measure for a
given ATM resource. Different ATFM measures require different lead time in their execution;, a GDP
generally requires longer lead time for effective CTOT notification, while a Minutes-in-Trail does not
require as much since it can be readily applied through ATC intervention to airborne flights. Thus, the
different measures will be suitable for traffic set with different demand look-ahead distribution. While
the analysis may be complex, it can be useful as part of the decision making process

Demand Accuracy

Pre-Tactical Demand Accuracy

3.11 Accurate ATFM measure execution relies on using the most accurate data available to
the system at the time of calculation. Generally, flight plan information are used for this purpose, thus
the reliability of the information should be always be assessed. At the most basic level, flight plans’ flight
timings — departure, enroute elapsed, arrival — can be compared against their actual timings and
distribution in the time difference analyzed.

Key Question:
How accurate are flight information (in particular flight timings) provided in flight
plans?

Data Needed:
- Flight plan timing information
- Flights’ actual operation timings

Analysis Complexity:
Low complexity
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Recommended Metrics:

Metric Description

Comparison of a flight’s estimated take-off time derived from flight plan
and default /standard taxi-out time at departure airport against its
actual take-off time.

Departure Time Comparison | Distribution of the difference in the set of flights can be plotted to get
(ATOT — ETOT) overall picture of flight plan accuracy.

Note that tactical variations due to, e.g., operational issues and
departure ground congestion, do occur. The time difference should also
be attributed in part to those tactical variations.

Comparison of a flight’s estimated landing time derived from flight plan
information against its actual arrival time at destination airport.

Arrival Time Comparison
(ALDT - ELDT) Note that, as with departure time comparison, tactical variations in
flight times do occur; thus the time difference should also be attributed
in part to those variations.

Comparison of a flight’s estimated elapse time to a given ATM resource
derived from flight plan information against its actual elapse time over
Elapse Time Comparison the same area.

(AET — EET)
Note that, as with departure and arrival times, tactical variations should
also be accounted for in the attribution of difference.

Table 8 - Pre-Tactical Demand Accuracy

How this helps:

Assessment of pre-tactical demand accuracy based on flight plan information provides
an initial view of how reliable flight plans are and whether they are suitable as bases for ATFM
execution. When flight plan information is not reliable, an ANSP may consider implementing additional
procedure to obtain accurate flight intents from airspace users prior to ATFM execution.

Note though that tactical variations in flight do occur, and minor time difference
between actual operations and the flight plans is common. When performing the analysis, these minor

tactical variations should be accounted for.

Strategic Demand Accuracy

3.12 Flight plan information is normally available between 3 — 5 hours before flight. While
they represent most accurate flight information prior to operations and are useful for ATFM measure
calculation; they are not available early enough to facilitate pre-tactical ATFM operations (e.g. demand-
capacity outlook and ATFM daily plan preparation). In the strategic and pre-tactical phases; operations
are normally based on flight schedule information, obtained from airlines’ marketing schedules and/or
airport slots, as they are available on a seasonal basis. This strategic demand information should also be
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assessed for its reliability through comparison with the associated flight plan information in a similar
manner as Pre-Tactical Demand Accuracy assessment.

Key Question:
How accurate are flight information available strategically?

Data Needed:
- Strategic schedule timing information
- Strategic airport slots information
- Flight plan timing information

Analysis Complexity:
Low complexity

Recommended Metrics:

Metric Description

Comparison of a flight’s estimated off-block time from flight plan against
its scheduled off-block time

Departure Time Comparison
(EOBT — SOBT) *Note that the scheduled information can come from airlines’ schedule
or from airport slots. Comparison between airport slot times and airlines’
schedule can also be assessed if they differ often.

Comparison of a flight’s estimated landing time derived from flight plan
information against its scheduled arrival time at destination airport.
Arrival Time Comparison
(ELDT — SLDT) *Note that the scheduled information can come from airlines’ schedule
or from airport slots. Comparison between airport slot times and airlines’
schedule can also be assessed if they differ often.

Comparison of a flight’s total estimate elapse time from flight plan
against its scheduled block time from departure to destination can
provide insight into “schedule buffer” added by airspace users. With
large schedule buffer, the accuracy of strategic schedule becomes less

Sehza il Euiier Analisls and its reliability reduced.

(Block Time — EET")

*Note that a good comparison will require taxi-out and taxi-in times —
normally included as part of block time — to be accounted for, before
assessing the difference in scheduled vs planned airborne time.

Table 9 - Strategic Demand Accuracy

How this helps:

Assessment of strategic demand accuracy based on schedule provides a view of
reliability in the strategic schedule and whether they can be used as bases for strategic / pre-tactical
ATFM execution. With unreliable or inexistent strategic schedule, the ANSP would have less time to enact
appropriate ATFM measures in response to congestions and may have to rely solely on tactical ATFM
measures.
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Tactical Demand Information

3.13 In effectively implementing ATFM programs, not only does an ANSP need to look at
traffic demand completeness, reliability, and lead time, but also needs an effective monitoring of tactical
traffic situation. Accurate and complete tactical demand information should be made available to the
ATFM unit for further usage, and the analysis should be carried out to determine whether a lapse in the
information is present and should be addressed.

3.14 At the most basic level, tactical demand information comes from flight update messages
such as DEP and ARR. A simple analysis into the completeness of these messages can be conducted, and
measures taken as appropriate to address the lack of deliveries.

Key Question:
How complete are tactical demand information supplied through flight update messages

(e.g. DEP, ARR)

Data Needed:
- Tactical flight update messages (DEP, ARR)

Analysis Complexity:
Low complexity

Recommended Metrics:

Metric Description

% of DEP message received

These represent completeness of tactical flight update information,

% of ARR message received
° 8 based on the simple count of relevant ATS messages.

% of DLA message received For ANSPs with more sophisticated flight trajectory update capability,
for delayed flights other means of tactical update completeness analysis can be conducted.

% of CNL message received
for cancelled flights

Table 10 - Tactical Demand Information

How this helps:

Assessment of strategic demand accuracy based on schedule provides a view of
reliability in the strategic schedule and whether they can be used as bases for strategic / pre-tactical
ATFM execution. With unreliable or inexistent strategic schedule, the ANSP would have less time to enact
appropriate ATFM measures in response to congestions and may have to rely solely on tactical ATFM
measures.
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3.15 (placeholder)
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4. Operational Capacity Determination and Analysis

4.1 The ICAO Manual on Collaborative ATFM (Doc 9971) describes the various
factors contributing to ATM resource capacities (Part I, Chapter 3). The chapter also describes
the two common schools of thoughts on determining baseline capacity numbers at various
ATM resources. The baseline capacity numbers, however, often need to be adjusted by
dynamic factors such as weather and staffing level to create operational capacities. These
operational capacities, in turn, determine the needs for ATFM measure(s) when compared
against operational traffic demand.

4.2 On the one hand, accurate determination of traffic demand generally relies on
simply ensuring the completeness and reliability of demand data sources. Accurate
determination of dynamic operational capacities with the required lead time, on the other hand,
can be a relatively more complex exercise relying on many factors with varying effects.

4.3 This section describes, from combined operational experience of ANSPs involved
in the writing of this framework, key considerations in working with dynamic operational
capacities.

General Considerations in Operational Capacity Determination

Lead Time and ATFM Program Participation

4.4 Different ATFM measures require different lead time to be effective. For
example, a Ground Delay Program (GDP) requires that Calculated Take-Off Times (CTOTs) be
delivered to flights at least 90 minutes before EOBT. That required lead time, in turn,
determines the lead time an ATFM unit needs to know about the operational capacity. When
an ATFM unit is able to determine the operational capacity far ahead of time, there is a higher
chance that an appropriate ATFM measure can be activated and managed effectively. The
longer lead time also enables stakeholders, especially airspace users, to participate in the ATFM
program and operate flights in compliant to the measure. Well-planned events with long lead
times thus permit greater certainty and larger number of flights participating in the ATFM
program. On the other hand, dynamic constraints with shorter lead times may not allow the
ATFM program to be activated in time to capture the level of participating flights required for
efficient and equitable distribution of ATFM delays.

4.5 Ideally, an ATFM unit (ANSP) should have in place a dynamic capacity
determination mechanism that allows for their ATFM programs to be activated with enough
lead time to capture at least the optimum 70% flight participation level where possible.

Coordination between ATFM Unit and ATS Units

4.6 ATFM Unit should ensure to collaborate closely with associated ATS Units to
understand and quantify the impacts that various dynamic constraints will have on particular
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airports or airspace volumes. These may be unique to a particular airport layout or airspace
location depending on local procedures. While general guidelines exist, a relationship between,
for example, specific weather phenomena in one area may affect another area differently. Only
through close coordination and exchanges between the ATFM unit and their associated ATS
units would effective operational capacity determination be achieved.

Target Level of Service and Sensitivity to Capacity Reductions

4.7 Once operational capacities have been determined, sensitivity to their
reductions should also be established. Sensitivity level determines how severe a capacity
reduction should be before an ATFM measure has to be activated. The sensitivity should be
determined based on analysis of impacts and implications from various capacity reduction
scenarios.

4.8 One helpful approach to establish the sensitivity level is to determine first a
target level of service. The target level of service, e.qg. acceptable airborne delay threshold,
should be agreed upon with stakeholders to determine what level of capacity reduction
warrants ATFM measures to be implemented.

Key Factors Impacting Operational Capacity

4.9 The following lists, while not exhaustive, are some of the factors that should be
considered when determining operational capacity at airports and airspace sectors.

Airport Capacity
- Average Runway Occupancy Time (ROT)
o This can be determined for different aircraft / approach categories and for
different entry / exit taxiways.
o Under some circumstances, ROT may be an overriding factor to the
separation minima on final approach/departure.
- Target Final approach spacing under different runway operating Modes e.g.
independent, dependent, mixed, LVO Cat Il/Cat IlI
- Traffic Mix
o Weight or wake turbulence categories
o Final approach speed
o Arrival-to-Departure ratio
- Airport operational constraints
o Rapid Exit Taxiway (RET) closure
o Instrument approach availability
o Runway dependencies
- Critical meteorological conditions
o Headwind / Crosswind components
o Visibility
o Ceiling
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o Wind shear
o Thunderstorm or thunderstorm cloud affecting initial approach areas or
sequencing / holding areas

Airspace Capacity

- Average flight times in sector

- Traffic Mix

o Arrivals / Departures / Enroute flights
- Traffic Complexity
o Climbing / Descending
o Uni-directional / Bi-directional routings
o Confliction points
- Flight Level Allocation Scheme (FLAS) disruptions

Analysis of Operational Capacity Determination

4.10 An ANSP (or ATFM unit), having determined operational capacities at their
resources, should regularly perform post-operational analysis to determine the actual
capacities achieved and how the various environmental factors affect them. The following lists
are examples of ways to analyze actual operational capacities at an airport and an airspace

volume.

Possible Analysis for Operational Capacity

Analyzing Airport =
Operational Capacity -

Seasonal ROT study

Seasonal traffic mix study

Regular analysis on the comparison between target final approach spacing

vs. actual spacing achieved

Sampling and comparison of predicted Airport Arrival Rate (AAR) vs.

actual rates achieved, particular on days with inclement meteorological

conditions affecting the airport capacity

o Note: Deviations of >10% between predicted AAR and actual AAR
typically warrant further detailed analysis.

Analyzing Airspace -
Operational Capacity -

Sector entry and occupancy counts — peak, instantaneous, average
Hourly waypoint-crossing counts — peak, average
Analysis on instances of non-optimal assigned FL due to route overload

Table 11 - Operational Capacity Analysis

4.11 (placeholder)
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5. ATFM Measure Metrics and Analyses

5.1 ICAO Doc 9971 specifies a number of ATFM measures that can be used for different
demand-capacity imbalance situations, as shown in Figure 2 (Figure 11-4-3 in Doc 9971, 3™ Ed.). As these
measures are suitable for different situations, they have different metrics to measure their
performance. This section describes the different ATFM measures and recommends a set of metrics that
can be used to assess their operational performance. As with other sections in this document, the
metrics provided should be used as a starting guideline supplemented by any additional
information/analysis relevant for local environment.

tacical ATC

[ Resource DCB need (ATFM)
[
¥ ¥
Airport } [ Airgpace
) —
! v v
[ Amvals } . Departures [ sec\?c;ldrﬁ:sHm Fix Crossing line J
. ! }
[Mr][m}lnw}llﬁiﬂl Minor |naja
No ATFM acfion No ATFM action No ATFM action
tactical ATC tactical ATC

k4 v w W
[anlead] Short lead Short lead Long lead l [ Short lead
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re-route
GDP

Minor/Major: Determination based on extent of over demand and/or duration of imbalance
GDPs reguire sufficient partcipation for effectiveness.

Figure 2 - ATFM Measure Selection Process

Analyzing an ATFM Program: 3-Point Story

5.2 Performing post-operations analysis for an ATFM program can seem daunting, with the
amount of data available and the many facets of the program that can be reported. To simplify the
process and the reporting, this framework adopts a 3-Point Story approach to characterizing and
reporting on an ATFM program. The 3-Point Story approach organizes ATFM data into 3 main parts,
which together create a smooth flow of story about a given ATFM program; from characterizing the
impact to assessing compliance to evaluating its effectiveness.

5.3 The 3-Point Story approach to crafting post-operations analysis focuses on the following
(Table 12 and Figure 3):
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Impact Compliance ATFM
Analysis Assessment Effectiveness

Figure 3 - 3-Point Story Approach to Post-Ops Analysis

Key Performance Areas Description

Key Question: Who are impacted by the ATFM program, and how?

This section should analyze the impact of the ATFM measure activated.
The analysis should include breaking down the various Airspace Users
. and Airport Operators involved along with the impact — such as ATFM
Impact Analysis

delays — they bear.
Impact analysis should be able to provide insights such as ATFM delay
trend, fairness in ATFM delay distribution, and particular areas where
further collaborations are needed.

Key Question: How well do stakeholders comply with the ATFM
measure?

This section should assess the level of ATFM compliance exhibited by
impacted stakeholders. ATFM measure generally works best when
majority of flights included in the program comply with the
requirements assigned, and analyzing the compliance level from
different stakeholders can provide insight into areas where more
collaboration or even a change in governing procedure can improve the
performance.

Compliance Assessment

Key Question: How effective is the ATFM measure implemented in
delivering the intended level of traffic?

This section should evaluate the outcome at the ATM resource for
which the ATFM measure has been activated, against planned
objective(s). For example, if the target of a Ground Delay Program
(GDP) is required to manage traffic into an airport during the 2-hour
period with thunderstorms, the actual number of arriving traffic should
be counted in comparison to the plan.

ATFM Program Effectiveness

The most important note to keep in mind is to ascertain that the ATFM
measure objective(s) are set appropriately and clearly prior to the
activation of the program. Once set, the objectives should be the main
driving force behind operational decisions taken.

Table 12 - 3-Point Story Approach to Post-Ops Analysis

5.4 The following sections describe different metrics for characterizing and analyzing
various ATFM measures post-operations, following the 3-point framework mentioned above.
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Ground Delay Program (GDP)

Definition and Implementation

5.5 GDP is a pre-tactical or tactical ATFM measure where aircraft are held on the ground in
order to manage capacity and demand in a specific volume of airspace or at a specific aerodrome. In the
process, departure times are assigned to corresponding available entry slots into the constrained
airspace or arrival / departure slots into / from the constrained aerodrome. A GDP aims to, among other
things, minimize airborne delays. It is a flexible program, and its form may therefore vary depending on
the needs of the ATM system. GDPs are best developed in a collaborative manner even though they are
typically administered and managed by an ATFMU or a national / international ATFM center. When a
GDP is scheduled to last for several hours, the likelihood of slots having to be revised increases, as
conditions could change. There should therefore be a system in place to advise Airspace Users and/or
pilots of departure slots as well as of any changes to the GDP.

5.6 Generally GDP is used to provide greater predictability to Airspace Users and to shift
unavoidable airborne delays to less-taxing pre-departure ground delays. The ability of GDP to deliver the
predictability and the reduction in airborne delays should thus form the basis for the program’s
effectiveness assessment.

Characterizing a GDP

5.7 Characterizing a GDP involves recording basic parameters used when the program is
activated. These parameters can be used as a baseline in comparing between different GDPs over time.
Table 13 provides a sample list of basic parameters that can be recorded and used to characterize each
GDP.

Parameters Description

The start and end times of the GDP, which signifies the time period

Siart e ff 216 T an ATFMU wants to control the traffic demand.

The times that the GDP is cancelled, if it is cancelled before the
intended time; while this signifies improvement in the constraint
situation, it can be disruptive for stakeholders who have already
planned for ground delays.

Purge (Stop) Time

The amount of time GDP is announced prior to its activation, e.g.
ADP delivery time compared to GDP start time; this indicates how
much time is given to stakeholders to acknowledge and prepare for
the ATFM measure.

Lead Time to Activation

The amount of time CTOTs are delivered ahead of the associated
flight’s Estimated Off-Block Time (EOBT); this indicates how much
time is given to flight crews and related personnel to adjust their
operations in an attempt to comply with CTOTSs.

CTOT Delivery Lead Time

Number of events resulting in the change in GDP, e.g. revision in the
Number of ATFM Events End Time, changing of flow rates and consequently CTOTs, changing
of the ATFM measure as situation improves or deteriorates.

Table 13 - Characterizing GDP
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GDP Impact Analysis

5.8 Following the characterization of GDP, the program’s impact can be analyzed. This
should include analyses into the flights involved in the program and the ATFM delays assigned. In GDP,
ATFM delay should be defined as:

ATFM Delay = CTOT — ETOT

where ETOT is the Estimated Take-Off Time based on the flight’s originally-intended operations.

5.9 Table 14 provides a sample list of parameters that should be included in the GDP impact
analysis.
Parameters | Description
Flight Count Impact
Total Number of Flights Number of flights included in the GDP.

Breakdown of the flights included in the GDP, e.g. by Airspace Users

ight B
Al sl e e / Airspace User Groups, departure aerodromes, departure FIRs.

Number of flights included in the GDP but exempted from CTOT, i.e.
Number of Exempted Flights flights that form part of the demand but are given zero-minute ATFM
delay.

Number of flights included in the GDP and given CTOT; this can be
compared to the number of exempted flights and used to analyze if
GDP is actually an appropriate measure. If the rate of exemption is
high, other ATFM measure may need to be considered.

Number of Included Flights

Number of flights whose CTOTs were cancelled, either due to flight
Number of Slot Cancellations cancellation or re-timing such that they fall outside the regulated
period.

ATFM Delay Impact

Total ATFM delays assigned to flights as part of the GDP. Note that
there may be difference between originally-assigned ATFM delay,

Total ATFM Delay which should be a function of capacity constraint or rate of

(Assigned vs Final) congestion, and the final ATFM delay, which could have included
CTOT revisions and thus may not reflect true capacity-induced
delays.

ATFM Delay Descriptive Descriptive statistics of ATFM delays; e.g. average, maximum,

Statistics minimum, variance.

Breakdown of ATFM delays assigned to different stakeholders, e.g.
Airspace Users / Airspace User Groups, departure aerodromes. This
information can help determine if there is a skewed distribution of
ATFM delays between stakeholders. Note that the amount of ATFM
delay assigned to each stakeholder should be viewed in conjunction
with the associated traffic contribution, e.g. Airspace User with large
number of flights operating during the GDP period should expect
larger total ATFM delays.

ATFM Delay Breakdown

Table 14 - GDP Impact Analysis
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5.10 Another characteristic of a GDP, per ICAO Doc 9971’s definition, is the possibility of slot
management (revisions, additions, cancellations) that should be facilitated by the ATFMU initiating the
program. A recording and tabulation of these slot management actions, sometimes referred to as CDM
actions, can also be an indicator of stakeholders’ awareness and active participation in the program as
well as the impact they face. Table 15 provides a sample list of CDM action elements that can be
recorded.

Parameters | Description
CDM Actions / Slot Management
Number of Slot Changes Number of times a slot change (into open slot) occur.
Number of Slot Substitutions Number of times a slot substitution between 2 flights occur.
Number of times assigned CTOTs are cancelled, either due to flight
Number of Slot Cancellations cancellation or re-timing such that they fall outside the regulated
period.

Number of times additional slots / CTOTs have to be allocated to
flights after the initial distribution. This can be related to the number
of “pop-up” flights which had not been accounted for during the
demand prediction process.

Number of Added Slots

Table 15 - GDP CDM Actions

5.11 Further analysis of CDM actions can help ANSPs better understand the behaviors of
stakeholders when a GDP is activated.

GDP Compliance Assessment

5.12 The next step after impact analysis is assessing compliance to GDP. An effective GDP
relies heavily on compliant departures from the points of origin, and low departure compliance can
result in unintended or undesirable effects at the constrained resource. There have been examples
where a large number of non-compliant departures adversely affect the smooth flow of traffic, often
forcing compliant flights to take undue additional airborne delays and reducing the overall effectiveness
of the GDP. Analyzing departure compliance against CTOT should be the first-level analysis done on
flights included in each GDP, and statistics surrounding compliance rate can provide insight into areas
where improvements are needed. For a GDP, CTOT compliance should be based on the comparison
between flight’s assigned CTOT and its actual take-off time (ATOT):

Departure Dif ference = ATOT — CTOT

The departure difference should be evaluated against established compliance window. The compliance
window is a factor built into GDP to allow for variations in tactical operations at the departure side; it is
nominally defined as (-5/+10) minutes in Asia-Pacific. Departure differences that fall outside of the
established window should be considered non-compliant. Table 16 provides a sample list of statistical
analysis that can be done on the departure difference and CTOT compliance.
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Parameters Description

Counts and ratios of CTOT compliance statuses; this can include the
counting of compliant, early, and late departures, or can include
CTOT Compliance Ratio finer grouping e.g. 5-10 minutes early, >10 minutes early, 5-10
minutes late, >10 minutes late. The degree of granularity in
groupings depends on the use of the information.

Grouping compliance into statuses (compliant, non-compliant) may
Departure Difference not be sufficient to provide a picture of departure situation; a
Distribution (histogram) distribution of departure differences may provide a
better picture and insight.

Breakdown of CTOT compliance statuses among different
stakeholders, e.g. Airspace Users / Airspace User Groups, departure
aerodromes, Airport Operators, countries of origin. The breakdown
can help ANSP identify particular area that needs improvement or
particular stakeholder that needs to be investigated and
collaborated.

CTOT Compliance Breakdown

Table 16 - GDP Compliance Analysis

5.13 While a GDP generally focuses on the departure end, a similar compliance analysis can
be carried out at the arrival / constrained resource end as well. This can be done by comparing actual
times of arrival at the constrained/congested resource, e.g. actual landing time (ALDT) or actual time
over a significant point (ATO), against the associated calculated times (calculated landing time — CLDT, or
calculated time over a significant point — CTO). It is worth noting, however, that compliance at the
arrival end may not fully fall under the responsibility of Airspace Users unless otherwise agreed and
appropriately announced during the ATFM implementation process. Due regards should thus be given to
tactical airborne variations that can result from various uncontrollable factors such as weather
deviations and tactical ATC interventions. Analysis result from arrival compliance should be used
cautiously and not without proper accounting for the tactical variations.

GDP Effectiveness Measurement

5.14 Compliance analysis should lead naturally to the measure of GDP’s effectiveness in
regulating traffic against desired objectives. As mentioned in Table 12, clear objective statements
should be set by the ATFMU initiating the GDP prior to its activation and the post-operations analysis.
The objective statements should then be used as bases for effectiveness measurement.

5.15 GDP, as with other ATFM measures, should have the main objective of balancing
demand against available operational capacity; applied at an aerodrome, airspace volume, a particular
waypoint, or a segment of route. Another objective often quoted along with demand-capacity balancing
is GDP’s ability to transfer unavoidable airborne delays into less-disruptive ground delays pre-departure,
adding predictability and reducing fuel consumption for Airspace Users while minimizing airborne air
traffic complexity for ATC.

5.16 Table 17 provides samples of 2 GDP performance objectives and possible associated
indicators as guideline for GDP effectiveness measurement in the post-operations analysis process.
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Parameters

Description

Performance Objective:

Balancing demand against available operational capacity at constrained / congested ATM resource

Comparison of Traffic Demand

Comparison of traffic demand achieved at the ATM resource for
which GDP is activated against scheduled / intended / planned
demands figures.

The comparison should be made between:

1. Scheduled / flight planned demand vs. GDP planned demand
2. GDP planned demand vs. Actual demand
3. Scheduled / flight planned demand vs. Actual demand

Analysis (1) can show whether the parameters used in planning and
executing the GDP is effective in regulating the original demand. If
the GDP planned demand is very similar to the scheduled / flight
planned demand, and is still over capacity, a revision in the GDP
parameters — time period, flow rate, exemption/inclusion rules —
may need to be revised.

Analysis (2) can show whether the actual traffic demand fits the
demand that had been planned with GDP. A large difference here
may be resultant from low departure compliance or high tactical
variations during flights. This can be ground for further investigation
into the causes of low compliance or high airborne variations.

Analysis (3) is closely related to ATFM delay analysis in the impact
assessment section, as it shows the degree to which traffic demand
is adjusted from its original schedule/intention. It may also be used
in conjunction with compliance analysis to assess stakeholders’
behaviors against GDP as well, e.g. whether Airspace Users or Airport
Operators elect to adhere to original schedule/intention more than
the assigned GDP. The insight can be ground for further coordination
and awareness effort to improve the trend.
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Parameters

Description

Capacity Utilization Ratio

Comparison of traffic demand achieved at the ATM resource for
which GDP is activated against operational capacity available.

The comparison should be made between:

1. Scheduled / flight planned demand vs. operational capacity
2. GDP planned demand vs. operational capacity
3. Actual demand vs. operational capacity

Analysis (1) can be used to justify the activation of a GDP as, ideally,
GDP would only be activated when the intended demand (scheduled
/ flight planned) exceeds available operational capacity.

Analysis (2) can be used to gauge the appropriateness of GDP
activation parameters (time period, flow rate, exemption/inclusion
rules). Ideally, the GDP planned demand should closely match
available operational capacity.
= |fthe planned demand exceeds capacity, the program is said to
have over-utilized the resource and may not solve the problem.
= [fthe planned demand falls below capacity, the program is said
to have under-utilized the resource and may be too stringent on
the stakeholders, with possibly too much ATFM delays assigned.

Analysis (3) can be used to gauge whether the GDP has helped to
regulate the traffic demand against available operational capacity.
The degree of difference between actual demand and operational
capacity can be a function of CTOT compliance rate and/or degree of
airborne variations in-flight.

Performance Objective:

Reducing or shifting airborne delays into less-taxing pre-departure ground delays
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Parameters Description

Calculation, tabulation, and descriptive statistics of airborne delays
for flights included in the GDP.

There are a number of ways to calculate airborne delays for flights,
each with varying complexities. 2 example ways at the opposite ends
of complexity spectrum are:

=  “Time-based” calculation — Calculating actual airborne time
based on (ALDT — ATOT), and compare against “expected flight
time” which can be defined as ATFM system estimate or based
Airborne Delay Analysis on flight plan’s total EET. This is the simplest calculation with
data readily available from flight plan and ATS message
processing systems.

=  “Track-based” calculation — Calculating actual airborne time, or
even actual flown track, from surveillance data and compare
against “expected flight time” or “expected track”. The excess in
flight time or extension in flight track can be considered
airborne delays. This is possibly a more complex way of deriving
airborne delays, relying on high data-processing power and
good surveillance data management.

Comparison between a flight’s airborne delay and ground delay.

The comparisons, especially when grouped based on CTOT
compliance statuses, can show the effect of complying to CTOTs as
Airborne vs. Ground Delay well as the GDP effectiveness in reducing airborne delays for
Comparison compliant flights. The analysis can also highlight any troubling trends
such as adverse effects from uncontrollable factors, e.g. compliant
flights seeing relatively higher airborne delays. The troubling trends
are important areas that ANSPs should focus on when improving
GDP further.

Table 17 - GDP Effectiveness Measurement

5.17 GDP effectiveness measurement is, in a way, one of the most important aspects of post-
operations analysis. Its result is very closely related to, or can form a basis for, ATFM benefit analysis.
Successful GDPs should be able to demonstrate that they can achieve the performance objectives set out
from the beginning, and that they provide benefits to all stakeholders when they participate and comply
to the requirements.

Anecdotal Feedback from Stakeholders

5.18 GDP post-operations analysis should not rely on numerical analyses alone. Equal
importance should also be placed on obtaining and analyzing anecdotal feedback from stakeholders,
especially those supporting the compliance facilitation at the departure end. Anecdotal information
such as departure ground congestion due to weather or unforeseen aircraft problem are often obscured
from numerical analyses, and stakeholders can be misrepresented when the numerical analyses are
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taken out of operational context. While consistently low compliance on the part of an Airspace User or a
departure aerodrome may be indicative of the lack of awareness or supporting procedure to support
GDP, abnormally low compliance in a few instances may be a result of unusual departure circumstances.
These “unusual circumstances” can only be accounted for when numerical analyses are supplemented
by anecdotal information obtained through collaboration with stakeholders.

5.19 Coordination and collaboration with stakeholders should thus always be a part of GDP
post-operations analysis workflow. Section 6 in this Framework will provide an example of how such
collaborative workflow may be established.

(Placeholder for Other ATFM Measures)
5.20 (Placeholder)

6. Collaborative ATFM Post-Operations Analysis

Roles of Stakeholders in ATFM Post-Operations Analysis

6.1 Post-Operations Analysis is the final phase in an ATFM execution process. In this phase;
analytical process is carried out, utilizing data analysis techniques based on recommendation in the
previous sections, to measure the impact and successfulness of an ATFM program. Lessons learned from
this process will be used to further improve the operational processes and activities for future
operations.

6.2 While many of the analyses can be carried out within a single ATFMU or ANSP, close
collaboration and coordination with other ATFM stakeholders will yield better and more reliable results.
An ANSP/ATFMU initiating the ATFM measure may also be limited in their data available without the
support from stakeholders, such as the case of actual ground operation information, which is normally
only available to ANSP on the departure side or the Airspace User.

6.3 Recognizing the importance of all stakeholders in the post-operations analysis effort,
Table 18 summarizes roles each stakeholder can play in the process.

ATFM Stakeholder Roles in Post-Operations Analysis Effort

- Lead Post-Ops Analysis effort, from data collection to data analysis
ATFMU / ANSP - Develop procedure to obtain feedback and share lessons learned with
initiating the stakeholders
ATFM measure - Develop procedure to ensure analyses, feedback, and lessons learned are

used to improve subsequent operations

- Perform Post-Ops Analysis to the extent possible within their domain, e.g.
departure compliance analysis and time estimation accuracy assessment

- Ensure complete submission of required data, e.g. DEP messages, to the
initiating ATFMU / ANSP

- Record challenges and anecdotal feedback on the operations, and provide
them to the initiating ATFMU / ANSP for Post-Ops Analysis effort

ATFMU / ANSP
facilitating compliance
to the ATFM measure
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ATFM Stakeholder

Roles in Post-Operations Analysis Effort

Airspace Users

Record flight operations data such as OOOI for use in the Post-Ops Analysis
effort

Provide additional data to the initiating ATFMU / ANSP for better Post-Ops
Analysis, e.g. 000l information to aid in Standard Taxi-Out Time accuracy
assessment

Record challenges and anecdotal feedback on the operations, and provide
them to the initiating ATFMU / ANSP for Post-Ops Analysis effort

Airport Operators

Conduct study of airport operations data such as gate occupancy time
variation and ground movement time to aid the initiating ATFMU / ANSP in
improving the accuracy of ATFM operations

Provide additional data to the initiating ATFMU / ANSP for better Post-Ops
Analysis

Record challenges and anecdotal feedback on the operations, and provide
them to the initiating ATFMU / ANSP for Post-Ops Analysis effort

Table 18 - Roles of Stakeholders in POA

Workflow for Collaborative Post-Operations Analysis

6.4 To help stakeholders in supporting Post-Operations Analysis effort with the roles
mentioned in Table 18, ATFMU / ANSP initiating the ATFM measure should establish an effective
workflow to ensure flight and related operational information get collected in a timely manner. This
enables the Originating ATFMU to process information and share result with stakeholders following the
ATFM program, possibly through a debriefing web-/teleconference. In the case of long-term ATFM
program spanning several days, a debriefing session can also serve as planning session for the upcoming
day(s) as well. Figure 4 provides an example of a workflow that can be established.

ATFMU
Collate actual Request
flight additional
information information
from, e.g., radar from other units
track as needed

ATS Units ACFT OPR AD OPR Other ATFMUs

v v v v

v

Perform quantitative post-

Supply actual flight
information through
ATS messages, e.g.
DEP, ARR

Supply actual flight
information as
requested by ATFMU

Supply actual flight
information as
requested by ATFMU

Supply actual flight
information as
requested by ATFMU

operations analysis

y

Conduct Post-Ops Analysis
teleconference with stakeholders

Post-Ops Analysis Post-Ops Analysis Post-Ops Analysis Post-Ops Analysis
Report Report Report Report

!

!

J

|

Provide feedback on
the operations

Provide feedback on
the operations

Provide feedback on
the operations

Provide feedback on
the operations

|

v

Record result and use for
ATFM program improvement

Figure 4 - Workflow for Collaborative POA
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6.5 In the figure, the emphasis is placed on sharing of operational information between
stakeholders, and timely debriefing session hosted by the initiating ATFMU along with the importance of
using analysis result for improvement of subsequent ATFM programs.

6.6 In a distributed ATFM environment, such as explored in the Distributed Multi-Nodal
ATFM Network, each different initiating ATFMU may establish slightly different workflow with
stakeholders. It is important to communicate these workflow and expectations to all involved clearly.

6.7 The importance should also be placed on internal work process for each stakeholder.
Internal procedure may need to be established to ensure appropriate operational data are collected by
operational personnel or local support system. This may introduce additional workload in some cases,
but the information provided can greatly enhance the programs in future rounds.

6.8 ATFM is a collaborative operation, involving and impacting several stakeholders
throughout all phases. Post-Operations Analysis should also be collaborative in nature, with ATFMU /
ANSP leading the effort to objectively analyze the data collected and information gathered; and with all
stakeholders working together to continually assess and improve ATFM operations.

___o___
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