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Overview

The need for a Performance Capability

Getting to know your audience.
Developing good communication materials.

ICAO Guidance and examples from FAA.




The need for a Performance Capability

Performance numbers drive the decisions
Safety, Economic, Operational

Guides management investment

Leadership Question Key Performance Indicator
Where/When is the system busy? Operation Counts
Where/When is the system constrained? Delay Numbers

How should the ANSP manage traffic? Capacity Values




The Audience

Stakeholder/Airlines ANSP Leadership The Regulator

Delays, Cancellations, Cost, Operations, Passenger Experience,
Disruptive Events Capacity On-Time Performance



FAA Performance Briefs to
Leadership

FAA Daily System Reviews
Report out on Delays
Disruptive events (weather, construction, equipment)

Weekly Reviews
Airline Schedule Analysis Brief

Monthly/Quarterly
Progress on yearly targets
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FAA Performance Briefs to
Stakeholders

Daily System Reviews
Report out on Delays and events (weather, construction, equipment)

National Customer Forum (2"9 Wednesday every Month)

Strategic look at last month or last season
Anticipated Constraints (construction, equipment), Seasonal Demand
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IFR Flight Counts and Passenger Screenings
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IFR Flight vs Delays and Traffic Restrictions
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Major Airport Flight Counts, April 2021 vs CY17-19
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Peal Week Daily
Average: 22,237 Flights

June 2021: 79% of 2019

Peak Week Daily
Average: 19,692 Flights

May 2021: 72% of 2019

for June, 2021

Peak Week Daily
Average: 18,303 Flights

-
April 2021: 699% of 2019

Projections
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Key Performance Metrics for April 2021 vs CY17-19
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KPIs Recommended for Asia/Pacific

ASIA-PACIFIC AIR TRAFFIC MANAGEMENT PERFORMANCE

MEASUREMENT FRAMEWORK - Version 1, November 2019

Detailed Definitions of KPIs, with 10 recommend for Initial
Implementation

315t Asia/Pacific Air Navigation Planning and Implementation
Regional Group — December 2020

Recommended 8 of the 10 for Initial Implementation




Messaging on KPIs

Capacity What traffic levels can the system
accommodate given conditions?

Used to regulate the flow of traffic

Delay Demand greater than Capacity
Shows constraints In the System
Delay can be for non-ATC causes



KPIs Recommended for Asia Pacific

Key Performance Indicator

Airport Peak Arrival Capacity

Airport Peak Departure Capacity

Airport Arrival Throughput

Airport Departure Throughput

Additional Taxi-In Time

Additional Taxi-Out Time

Flight Arrival Punctuality

Flight Departure Punctuality

Value to Stakeholder, Management, Regulators

Establish benchmark, helps regulate traffic

Can help establish capacity, shows workload

Delay Measure, Indicator of constraints
Can help guide where to invest

Delay against and airline schedule time
Indicator of Constraints
Public measure for Airlines




FAA Capacity OIS Page - https://www.fly.faa.gov/ois/
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Aviation
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Airspace Capacity (ICAO GANP KPI06)

Sector or Large Airspace Volume

FAA’s Traffic Flow Management System (TFMS) calculates projected times
across a Flow Control Area (FCA) boundaries and then assigns a delay or
a controlled time so that flow through this area matches the capacity

Separate east coast and
west coast traffic.

Establish optimal traffic
volumes for the area




Establishing Capacity by Assessing
Throughpu
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Getting Started

Data Repository
Ability to store data from Flight Plan System
Controller logs
Publically available data (airline times)

An Analytical group
Produce performance reports for management
Consistency/Quality of Data uses



Data — Sources, quality, and quantity
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d Determining Data sources

d Case Study: Integrated FPL Data

4 Looking to the Future: Data Analytics
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|. Determining Data Sources
Scope your search

* What do | want to measure (Which KPI suits my purpose)?
= What is the definition of the KPI?
= What data is required?

?
= Which systems provide the data? 9/\ Cf?\?,?
. 7 -
= \Who provides the data? Y gj
?

\

?

\

&
= How complete is the data? (Quantity) . S
= How accurate is the data? (Quality) .
* Does the data make sense?




|. Determining Data Sources

Let’'s shop for KPlIs:
https://www4.icao.int/ganpportal/ ASBU/KPI APAC ATM Performance Management

FrameworkV 1.0 November 2019

1 Airport peak Capacity KPI09
departure
KPIO3 ATFM slot adherence KPN3 Taxi-in additional time capacity
3 Airport arrival Capacity KPI10
throughput
throughput

KPIO5 Actual en-route extension KPI5 Flight time variability ﬁr?gltlonal taxi-in EffICIenCy KPI13
6 Additional taxi- Efficiency KPI102
KPIO6 En-route airspace capacity KPI6 Additional fuel burn out time
7 Flight arrival Predictability KPI114
punctuality
KPIO7 En-route ATFM delay KPn7 Level-off during climb 8 Flight departure Predictability KPIO1
punctuality

KPI08 Additional time in terminal airspace KPIi8 Level capping during cruise

KPI09 Airport peak capacity KPIN9 Level-off during descent

(&)

KPIo Airport peak throughput




. Determining Data Sources

Definition

Mesurement Units

KPID2 Taxi-out additional ime

Actual taxi-out time compared to an unimpeded/reference tax-out time.

MinutesAlight

Operations Measured The duration of the taxi-out phase of departing fights

Variants

Varnant 1 - basic (computed without departure gate and runway data)

Varant 2 - advanced (computed with departure gate and runway data)

Objects Characterized The KP1 is typically computed for individual airports, or clusters of airports (selection/grouping based

Urility of the KP1

Parameters

Data Requirement

Data Feed Providers A

on size andlor geography).

This KPlis Iintended to give an indication of the efficiency of the departure phase operations on the
surface of an aerodrome. This may include the average queuing that is taking place in front of the
departure runways, non-optimal taxi routing and intermediate aircraft stops during taxi-out The KP1
is also typically used to estimate excess taxi-out fuel consumption and assoclated emissions (for the
Emdronment KPA). The KP1is designed to filter out the effect of physical airport layout while
focusing on the responsibility of ATM to optimize the outbound traffic flow from gate 1o take-off.

Unimpededireference taxi-out time:

* Recommended approach for the basic variant of the KPL a single value at airport level, e.g. the
20th percentile of actual taxi times recorded at an airport, sorted from the shortest to the longest.

* Recommended approach for the advanced variant of the KPL a separate value for each
gate/runway combination, .g. the average actual taxi-out time recorded during periods of non-
congestion (needs to be perodically reassessed).

Fyr each departing fight:

* Actual off-block time (AOBT)
* Actual take-off ime (ATOT)

In addition, for the advanced KP| varant:

¢ Departure gate ID
* Take-off runway ID

ports (alrport operations, A-CDM), airlines (OOOl data), ADS-B data providers and/or ANSPs

|dentify:

v" Definition
v' Data Requirement

v' Data Feed Providers

D KPI01

Definition The highest number of landings an airport can accept in a one-hour time
frame.

Measurement | Number of landings / hour

Units

Variants None

Parameters None

Data Scheduling parameters for slot controlled airports

requirement Airport Acceptance Rates (AAR)

Calculation At the level of an individual airport:

procedure 1. Select highest value from the set of declared arrival capacities
2. Compute the KPI: convert the value to an hourly landing rate, if the
declaration is at smaller time intervals

References Comparison of ATM-Related Operational Performance: U.S./Europe
(June 2014)
CANSO Recommended KPIs for Measuring ANSP Operational
Performance (2015)
2016-2030 Global Air Navigation Plan(Doc 9750-AN/963 Fifth Edition -
2016)




|. Determining Data Sources

RWY/Gate SOBT/AOBT Flow
Data sources: DEP/ARR Restriction
SIBT/AIBT
_ Whichsystems?  Whoaretheproviders? ...
Wi oo o |
ALDT/ATOT
mm Slot Coordinator
gm OOOI data Flight
g Commercial Schedule Data Provider Trajectory

mm FPLDBs |

O
am Surveillance (Radar, ADS-B) STD/STA
 ANSP
000
g /\TFM Systems = ADS-B data provider
AAR/ADR
mm Airport Operations (A-CDM) = ATCN service

ruising Level



|. Determining Data Sources

Accessibility, Quantity, and Quality

* In-house * Frequency of updates

= Reqguest to other organization » Data Format (Data Cleaning)

= Acquisition from Commercial = Accuracy (Sensor vs. manual input)
Provider = Validity

» Completeness of data = Performance Evaluation

= Data Mapping/Integration = Who will process the data?
across multiple DBs = Does the data/ do the

results make sense?




|. Determining Data Sources

Sample data sources: KPI Additional Taxi-out time

AOBT/ATOT/RWY/Gate AOBT/ATOT/RWY/Gate
= Provider: ANSPs = Provider: Airport
= Automatic Docking Guidance System = Manual inputs from gate operators
= Manual inputs from ATCs * FPL (DEP Message)
= MLAT

= FPL (DEP Message)

Off chock/ATOT/RWY/Gate Off chock/ATOT/Gate

= Provider: Airlines * Provider: Commercial
= Manual inputs from pilot = Acquire inputs from airlines




» Quality of FPLs and related messages
Validity, accuracy
dCompleteness

* Interoperability issues between multiple
Flight Data Management Systems
(FDPSSs)

» |nefficienciesin handling FPLs and
related messages by multiple parties
(AROs, FDOs, ATCs)

Performance Analysis- difficulties

ACC Flight Strip System was the only integrated
source of FPLs.

Statistical analysis was only possible for those
flights that pass through Bangkok ACCs.

Multiple FPLs occur when ATC need to
correct/reprint strips.

Incomplete data for evaluation for TMAs and
aerodromes.




AEROTHAI's Solution:
Flight Data Management System

» Ensures the validity of FPL & related messages L=
(at some levels) eSS AL

Flight Data Management System (FDMS)

» Improves completeness of FPL records

» Reduces inefficienciesin message handling
pI‘OCGSS Use Case : File Q\v/;lfdlfy a flight plan

= Easy message entry process for operators
» Replaces manual routine steps with automation
= Scalable




v Flight information with ensured quality in
the hands of controllers

v'Reduced number of ‘no-flight plan’ events

v'Reduced numbers of rejected messages
at FDPS

Benefits for Performance Measurement

v’ Single source of validated/reliable FPL data &
related messages covering the entire BKK FIR
for statistics/billing purposes

v' Automation ensures accuracy/formats
v Reliable Data Cleaning Service

v" Allows Mapping of En-route/TMA/Aerodrome
data

v Can be extended to map FPLs with other
sources such as surveillance/ATFM




lll. Looking to the Future: Data Analytics

Traffic Growth FIight_ProfiIe
Prediction Efficiency
Policy Planning Procedure Design
.. ‘.

Safety Review & Workload &

Investigation o00 Pay Scales
@ Human Resources
o
. %
Cost& Income = Traffic Monitoring
Finance E & ATFMAnalysis
ATFM

Safety Management
Question: Can we build a more cohesive
picture of our organizational performance?

Disjointed
Analytics &
Data Sources




lll. Looking to the Future: Data Analytics
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lll. Looking to the Future: Data Analytics

Integrated Data Infrastructure: What does it enable?
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Future of analytics...

Looking to the Future: Data Analytics
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Analysis — Producing more than just
a single number
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Asia Pacific Performance Measurement Framework Phase 1 KPIs are
designed to cover 3 KPAs across different flight phases

GANP
1 Airport peak arrival capacity KPI109
2 Airport peak departure capacity _ KPI09

: : Capacity
3 Airport arrival throughput KPI10

4 Airport departure throughput KPI10

5 Additional taxi-in time . KPI113
N _ _ Efficiency

6 Additional taxi-out time KP102

7 Flight arrival punctuality KPI14

8 Flight departure punctuality Predictability KP101

—




Measuring these 8 Asia Pacific Performance Measurement Framework
Phase 1 KPIs only requires 6 data but it will provide insights into ANSPs’,

airports’ and airlines’ performance

Are we efficient in . )
Do we have enough Will we arrive on

_ . What time should _ _
Questions  Istheresufficient 0 orqund handling capacity to meetthe moving the aircraft time?
turn aroundtime?  gi4¢f he at the gate? demand? acrossthe airfield ? '
Departure Arrival
capacity capacity
1 t
I I
| I
_ Departure on-time : : Departure Arrival L Arrival on-time
Metrics performance LEh LIl throughput throughput fepiliine performance
1 f t t

AIBT: Actual in-block time

STD: Scheduled time of departure ATOT: Actual take-off time
STA: Scheduled time of arrival

AOBT: Actual off-block time ALDT: Actual landing time




Case Study 1: Efficiency KPIs

Measurement Framework

 Taxi-out additional time
 Taxi-in additional time

EP 1D KPIDZ

EFl Hame Taxi-out additional time

Definition Actual tazi-out time cormpared to an unimpeded/reference tax-out time
Measurement Units Minutes, flight

variants ariant 1 — basic [computed without departure gate and runway data)

‘ariant 2 — advanced [computed with departure gate and runway data)

Operations measured

The duration of the taxi-out phase of departing flights

« Determine unimpeded taxi-out time, t;, for each
stand-cluster runway pairing

Al

— 20" percentile
« Taxi-out additional time

= ttaxi-out - ti

Ohjact(s) characterized | The KPI is typically computed for individual airports, or clusters of airports
[selection/grouping based on size and/or geagraphy)

utility of the KPI This KPI is intended to give an indication of the efficiency of the departure phase
operations on the surface of an aerodrome. This may include the average queuing that
is taking place in front of the departure runways, non-eptimal taxi routing and
intermediate aircraft stops during taxi-out. The KPI is also typically used to estimate
excess tavi-out fuel consumption and associated emissions (for the Environment KPA).
The KPI is designed to filter out the effect of physical airport layout while foousing on
the responsibility of ATM to optimize the cutbound traffic flow from gate to take-off.

Parameaters Unimpeded/reference tax-out time;

- Recommended approach for the basic variant of the KPI: a single value at
airport level, e g. the 20th percentile of actual taxi times recorded at an
airport, sorted from the shortest to the longest
Recommended approach for the advanced variant of the KPI: 3 separate valua
for each gate/runway combination, e.2. the average actual taxi-out time
recorded during periods of non-congestion (needs to be periodically
reassessed]

Data reguirement For each departing flight:
Actual off-block time [A0ET)
Actual take-off time [ATOT)
In addition for the advanced KP varant:
Departure gate ID
Take-off runway 1D
Data feed providers Airports (airport operations, 2-C0OK ), airlines (0001 data), ADS-B data providers andfor
ANSPs
Formula / algorithm At the level of individual flights:
1. Select departing flights, exclude helicopters
2. Compute actual taxi-out duration: ATOT minus A0ET
3. Compute additional taxi-out time: actual taxi-out duration minus unimpeded taxi-out
time
At aggregated level:
4. Compute the KPI: sum of additional taxi-out times divided by number of IFR
departuras
References & examples | Comparison of ATM-Related Operational Performance: U5 /Europe [June 2014)
of use FRC Performance Review Report [EURCCONTROL 2015)

single Eurcpean sky Performance Schems
CANSD Becommendad KPS for Measurine ANSP Operational Performance (2015)




Case Study 1: Efficiency KPIs

Measurement Framework — Determining the unimpeded times

» Before we start measuring the taxi-out
additional time, the nominal taxi-out
time already provided insights into the

Pushback patterns and
restrictions;

« Taxiing route;

Gate Alphabet / Departure Gate Name

 Runway queue

s)

BN
—— sV

2 Test for statistical robustness
VoV
|||!“hh“""‘lﬂ[b““Ill|||.nm||_|h o

Number of Records

Time (minute

of the stand-runway pair °l _—




Case Study 1: Efficiency KPIs

Measurement

g0
FAL

6.0

5.
4.
3.
2.
-Anaduaamannn
0.0

B C D E F G H | ] K L

m KPI13 [additional tadiin time) m KPID 2 {additional tac-out time)

=]

=

=]

L=

=]

1 February 2019

Longer taxi-out additional time than
taxi-in additional time was observed
which could be due to

« Taxiway congestion

* Runway queues

« Longer push back

While taxi-in and taxi-out additional
times have already taken the longer
taxi times due to distance from stands
into consideration, we observe higher
variance in taxi-in and taxi-out
additional times for gates that were
situated further away from the
dominant arrival and departure
runways respectively



Case Study 1: Efficiency KPIs

Deep dive into departing stands

« Deep-dive further into the gates with
higher taxi-out additional times

ﬁm*'ﬂ r““ *‘M‘: 3 PYREYY ¥
« Airfield design @ Liaadd
»
- “! = U
« Pushback procedures sien el 8 b Sy, 7
- B ;" ‘¢, “,‘*k ‘&

 Taxi route




Case Study 1: Efficiency KPIs

Deep dive into taxi-out additional time by hour of day

ATD

100

» Deep-dive into the hourly taxi-out
additional time gives an indicator of

0 the hours where efficiency is reduced

7 and mitigation measures can be taken

to enhance efficiency e.qg.

min)

rds %

ut additional time (

» Better distribute departure
demand throughout the day

Mumber of Reco

Avg. Taxio

* Departure manager (DMAN) to
sequence aircraft to maximise
runway capacity

1 February 2019 . )
» Better gate allocation to avoid

placing aircraft with similar off-
block time at adjacent gates




Case Study 2: Capacity KPIs

Computing airport peak capacity

KFl D KPS
KPl Mame firport peak arreal capacity
Definition The: highest number of landings an airport c@n soept in 2 one-howr time frame | 2lso cilled . .

decizred arrival capacity, or srport scentance rate] « Airport peak (arrival/ departure)
Messurement Units Humber of lzndings / howr —_ H _
— — = o!eclared slots (arrl_va_l sub
Operstions measured The capacity dedaration of an sirport ||m|t/ de parture SUb-llmlt)
Object{s] characterized The KP| is computed for individual sirports
Lility of the KP This EP| indictes the highest landing rate that an airport will acoept, wsing the miost

favorable rumway configuration under optimum operational conditions. The rumways . )

My OF Miay ot be the most constraining factor for airport Gpacity: &t some sinports ° AII‘pO It peak CapaC|ty

the most constraining factor miay be the terminal sirspace, the taxiwvays, the number of — deC |al‘ed S IOtS

Eates, passenser handling cpacity etc. The KF| is typiclly used for scheduling and
ATFM purposes, and to develop capacity investment plans.
Parsmeters Hone

Data requiremert Stheduling parameters for slot controlec airports e This can be measured on per
Lirport Acceptance Rates (AR . .

== : hour/ per 15min-basis

Formula / algorithem &t the bevel of an individuzl airport:

1. Select highest value from the set of declared arrival capacities

2. Comipute the EPl: convert the value to an houwrdy landing rate, if the dedaration is at
smaller time imtenals

References & examples | Comparizon of ATM-Related Operstional Performance: U5 Europe [June 2014)

of e CANSD Recommended EPls for Measuring ANSP Operationzl Performance [2015]




Case Study 2: Capacity KPIs

Computing airport peak throughput

kPl D K10
KP| Mame dirport peak arrival throughput
Dheffimition The 85" percentile of the hourty numnbser of [andings recorded 2t an airport. in the “rolling”
hours sorted from the least busy to the busiest hour
Messurement Units Humbser of landings  houwr ]
Variants Wariamt 1:- IFE arrivals anby ® AII’pO It '[hI’O ughput

Wariant 2: IFE + %TFR armivals (relevant for sinports with = high percertage of WFR traffic) — :
Operztions measursd The actuzl number of landings 2t an airport - number Of movements Iin an

Objectls) characterized | The KPis computed for individual sirports hour, 15 mins rolling (ref, runway)
Ligility of the KP This KFl giwes an indication of “busy-howr” |anding rates at an sirport, a5 reconded

during a given time penod. For conpested sinports, this throughput is an indication of
the effectively rezlized capacity; for uncongested airports it is 2 measure of demand.

Parzmeters Time irterval for “rolling” hours. RBecommended value: 15 minwtes. N ° AII’pO It peak thrO ughput = 95'
The percentike chosen to endude outliers. Recommended value: 55 percentile. i ;
——— e percentile of hourly airport
Actual landine tirme [ALDT) throughput
Dat= feed providers Airports
Formula / algorithm &t the bevel of individual flighis:

1. Sedect arrivals, exclude helicopters

&t the level of individuz] “rolling™ hours

2. Convert the set of landings to hourly larding rates by “rolling™ hour

3. Sort the “rolling” howrs from the least busy to the busiest hour

4. Comipute the KPM: it equals the anding rate value of the 95 percentile of thee “rodling™
hours

References & evamples | Comparison of ATM-Related Operational Performance: U5 Eurcpe {June 2014

of Lse




Case Study 2: Capacity KPIs

Comparing daily throughput and capacity

KPI10: Airport Peak Arrival

KP110: Airport Peak Departure

1 February 2019 )

TIn— nghpul

Throughput

A0 HPIO9: Airport Peak Arrival Capacity = 38amph

W
=]

P
=

i
=

=1

Alamph

KPI09: Airport Peak Departure Capacity =

7 18 19 20 21 22 23

Comparison of throughput and
capacity provides insights into how
effective the airport is in handling
demand

Throughput measure will show up
“busy hours” of the airport e.g.

* 0600-1159 UTC for arrivals

« 0000-0259 UTC for departures

While Changi Airport was able to
cope with the traffic demand (KPI110)
across all hours, it gave us an
indication of the hours where Changi
Airport was operating near peak
capacity and mitigation measures
can be taken to avoid a situation of
demand exceeding capacity




Case Study 2: Capacity KPIs

Studying how often airport operates near capacity

ArrTP:DepTP

Arrival Capacity

» In most airports, there are capacity

Denarture Canacitv

! . . \-;, %; sub—limits,l_injposed on top of
| Y S Y *Q:?/Ce capacity limits
] 1122 ] %%' » Deep-diving into the numbers will
2 — @ O o o i
I :_\:‘ o le ) allow us to study how often airport
. ¢ o o o o leo operates “near capacity”, which can
¢t ¢ o & o d o be denoted by a pre-determined
| S percentage (e.g. 80% or 60%) of
s * = peak capacity
8 9 8 & o
« Mitigation plan can be taken to

},,”,up;rm . minimize situation where demand
serof Recards Sizeshows sum of Number of Records. T T cannot be accommodated

60% of peak capacity




Conclusions

« Initiating performance measurement can be very low cost as it does not require
extensive data sets nor extensive coverage

« Performance measurement provides insights into how well an airport/ ANSP
performs and analysis will help identify areas requiring improvement and
mitigating measures can be implemented

» Analysis provides a trigger for airports and ANSPs to take action




Questions

T -
ANswers




Contact detalls

Michael Watkins
FAA
R Michael W.Watkins@faa.gov

John Gulding
FAA
i] john.gulding@faa.gov

— Siree Vatanavigkit
| AEROTHA

siree.aerothai@gmail.com

Sugoon Fucharoen
AEROTHAI

sugoon.fu@aerothai.co.th

Carol Teo Nigel Fitzhardinge

CAAS Airways New Zealand

Carol TEO@caas.gov.sg Nigel.Fitzhardinge@airways.co.nz



mailto:Nigel.Fitzhardinge@airways.co.nz
mailto:siree.aerothai@gmail.com
mailto:Michael.W.Watkins@faa.gov
mailto:sugoon.fu@aerothai.co.th
mailto:Carol_TEO@caas.gov.sg
mailto:john.gulding@faa.gov

Thank you

Visit us;
Canso.org

canso 8




