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Objectives a) Follow up on the recommendations of the Air Traffic Services (ATS) Interfacility

Data Communications Task Group of the North American, Central American and
Caribbean Working Group (NACC/WG/AIDC/TF) following the need for each CAR
State work on updating the Air Traffic Control (ATC) aircraft database through a
coordinated workshop between ICAO/Eurocontrol on the Aircraft Database
(BADA) and establish the status of implementation activities of automated
protocols in the NAM/CAR regions.

b) Inform on the use, access and exploitation of the Eurocontrol Aircraft Database
(BADA)

ICAO/Eurocontrol Workshop on Eurocontrol's Base of aircraft data (BADA)
1. Introduction

1.1 The Eurocontrol Aircraft Database (BADA) workshop was held as a preamble to the Sixth
ATS Interfacility Data Communication (AIDC) and North American Interface Control Document (NAM/ICD)
Implementation Follow-Up Meeting for the NAM/CAR Regions (AIDC/NAM/ICD/6), on-line, August 3 and
4,2023.

1.2 Ms. Mayda Avila, Regional Officer, Communications, Navigation and Surveillance of the
ICAO r North America, Central America and Caribbean Regional Office, welcomed participants to the
ICAO/Eurocontrol Workshop on the Aircraft Database (BADA) provided by Eurocontrol as support to the
States of the NAM/CAR Regions. Ms. Avila thanked Eurocontrol for its support of this workshop and
emphasized that it is a product of the work that the NACC/WG/AIDC Task Force has been carrying out in
recent years. She also thanked the industry, in this case, Indra and Thales, for the support.



2. Development
Eurocontrol’s presentation
2.1 BADA means Aircraft Database, an aircraft performance model, developed and
maintained by EUROCONTROL since the early 90s, in cooperation with aircraft manufacturers and

operators.

2.2 BADA provides aircraft performance data suitable for trajectory prediction and simulation
within Air Traffic Control (ATC) applications.

2.3 All BADA aircraft models are developed using reference performance data from the
aircraft manufacturer:

e Flight manuals
e Performance engineering tools
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2.5 Main performance data provided by BADA:

Push and pull => calculation of the rate of climb/descent, acceleration

Fuel flow

Flight envelope (in terms of speed, altitude, weight, etc.)

Nominal speed profiles (take off, climb, cruise, descent, landing)

BADA provides the “instant” performances (e.g. ROCD, airspeed), not a 4D trajectory — the ATC
system oversees calculating the final trajectory (including restrictions, weather, etc.)

2.6 Eurocontrol explained the requirements to have a BADA license, which would serve so
that States can update the database regarding the performance characteristics of aircraft in the databases
of the ATC control centres. The lack of this update affects the automated coordination of the AIDC and
NAM/ICD protocols.

2.7 To access the BADA Eurocontrol explained that:

e Use of BADA is governed by a license agreement.
¢ The use of BADA is free.



e EUROCONTROL acts as an interface with aircraft manufacturers by obtaining aircraft
performance reference data, translating it into BADA and providing it to the international
ATM community.

e Appropriate data-sharing agreements are in place with the world's leading aircraft
manufacturers.

e License to access BADA is granted after careful evaluation of each request and only for
the permitted intended use.

2.8 States that wish to have access to the BADA database should make the necessary
coordination through each of the ICAO Regional Offices so that they can coordinate with Eurocontrol.

Industry presentations

2.9 The industry explained how Control Centres manage the BADA database for their air
traffic control operations.

INDRA

2.10 Indra explained the Importance of accurate aircraft trajectory prediction for ATM
systems. The Aircraft Performance Model (APM) is the core of trajectory prediction, and BADA has proven
to be a suitable APM for both prediction and simulation.

2.11 Indra indicated the benefits of accurate trajectory prediction include improved
punctuality, efficiency, reduced emissions, and lower operating costs. Trajectories are calculated based
on flight plans, meteorological data, aircraft performance, and ATC procedures.

2.12 An example indicated by INDRA was the data provided by BADA on the ascent trajectory,
from real conditions to the Requested flight (RFL):

What BADA provides? And what not?

BADA provides you which is the maximum Thrust force the engines are able to produce
BADA also provides a formula to compute the fuel consumption based on the Thrust.
BADA recommends to mode climbing trajectories with maximum Thrust.

BADA does NOT force using Maximum Thrust. You can use lower ones!

BADA provides you Drag force in clean configuration, depending on mass, speed and MET
BADA also provides the minimum and maximum mass for each A/C type

BADA recommends a clean configuration above certain speed.

BADA does NOT force setting a particular mass, neither to fly on clean configuration

BADA provides formulas to compute Rate of Climb for a given Thrust and Drag, assuming a
constant operating climb IAS or Mach

BADA also provides formulas for those cases where the speed is not constant

BADA recommends to compute trajectories where the speed is the scheduled one

BADA does NOT force using that scheduled speed, neither even flying at constant speed!




2.13 Summarizing, INDRA indicated that:

e BADA Provides an A/C physical description and operating environment.

e BADA Provides formulas that model the physical consequences of any manoeuvre.
¢ BADA Recommends certain manoeuvres, these being the most common.

e BADA DOES NOT force the establishment of any particular manoeuvre.

THALES

2.14 Thales indicated that where BADA is implemented in TopSky control center systems, it
uses the BADA database to:

¢ Unique and shared aircraft performances. The use of estimated mass and temperature to
refine the calculation Precision of Estimated time over significant point (ETO) and Speed
Precision of Top of climb (ToC) and Top of descent (ToD).

e Improved boundary estimation (resulting in better Air Traffic Services Inter-facility Data
Communication (AIDC) coordination)

e Better knowledge of the evolution of the ascent and descent profile

e Better detection of crossed sectors in complex airspaces. Detection of conflicts in the
medium term. Better anticipation in dense airports for arrival

2.15 Participating States had the opportunity to share with Eurocontrol and Industry
representatives information about the use of the BADA.

Sixth ATS Interfacility Data Communication (AIDC) and North American Interface Control
Document (NAM/ICD) Implementation Follow-Up Meeting for the NAM/CAR Regions
(AIDC/NAM/ICD/6)

3. Introduction

3.1 Sixth ATS Interfacility Data Communication (AIDC) and North American Interface Control
Document (NAM/ICD) Implementation Follow-Up Meeting for the NAM/CAR Regions (AIDC/NAM/ICD/6)
was held on-line on 4 August 2023, with the participation of the NAM/CAR States, which were able to
share the degree of implementation of their automated protocols through the two-hour session.

3.2 United States reported on the current NAM/ICD Automated Regional Operational
Interfaces, that NAM ICD cross-border automation has been implemented between 6 Member States and
27 flight Information Regions (FIRs) in Canada, Cuba, Dominican Republic, Honduras and Mexico, and
providing the opportunity to seamless interfaces between adjacent ATC systems. The States indicated
that expects regional air traffic growth to continue in the years to come.

33 The other participating States provided the status of their implementation verbally and
the table included in Appendix C was updated according to the information provided.

3.4 The documentation for both work sessions can be found under the following link:
https://www.icao.int/NACC/Pages/meetings-2023-bada.aspx



https://www.icao.int/NACC/Pages/meetings-2023-bada.aspx

3.5 The participants of the meeting were informed that Mr. Fernando Casso would stop
acting as Rapporteur of the NACC/WG/AIDC Task Force and that he would be replaced by Messrs. Luis
Fuentes and Luciano Rojas of Dominican Republic, proposal that was accepted. The Meeting and the Task
Force thanked Dominican Republic for the great commitment to support the region with the active
participation of its staff and particularly the leadership and follow-up of Mr. Fernando Casso throughout
the time he served as rapporteur of the NACC/WG/AIDC Task Force, wishing him future success; and
welcoming in turn the new rapporteurs, Mr. Fuentes and Mr. Rojas, wishing them success and reiterating
everyone's commitment to their successful management.
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PROGRAMME / PROGRAMA

Thursday 3 August 2023 / Jueves 03 de agosto de 2023

08:00 — 08:05 Opening Ceremony / Ceremonia de Apertura

Remarks by / Palabras de apertura de

e Mr. Julio César Siu, Acting Regional Director, International Civil Aviation Organization (ICAO)
Sr. Julio César Siu, Director Regional Interino, Organizacion de Aviacidon Civil Internacional
(OACI)

Group Picture / Foto de Grupo

Seminar module topics / Temas de los médulos del Seminario:

08:05 - 09:00 e Presentation by Eurocontrol
Presentacion por Eurocontrol

09:00-09:15 e Question and Answer session
Sesion de Preguntas y Respuestas

09:15 - 09:30 Coffee break / Pausa para café

09:30-10:45 e Presentation by the industry
Presentacion por la Industria

10:45-11:00 e Conclusions and closing
e Conclusiones y clausura
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Friday 4 August 2023 / Viernes 4 de agosto de 2023

09:00 - 09:05 Opening Ceremony / Ceremonia de Apertura
Remarks by / Palabras de apertura de

e Mrs. Mayda Avila, Regional Officer, Communications, Navigation and Surveillance,
International Civil Aviation Organization — ICAO

Sra. Mayda Avila, Especialista Regional en Comunicaciones, Navegacién y Vigilancia,
Organizacion de Aviacion Civil Internacional — OACI

Meeting topics / Temas de la Reunién:

09:05-11:00 e NAM/CAR States will present their updated Action Plan for the implementation of AIDC and
NAM/ICD protocols

Los Estados NAM/CAR presentardn la actualizacion de su Plan de Accion para la implementacion
de los protocolos automatizados AIDC y NAM/ICD




APPENDIX C / APENDICE C

Adjacent State or Interface Interface Implementation Bilateral Agreement or

Interface State or Organization Organizaition FIR1 FIR 2 Class Status Date ICD
Belize-CENAMER COCESNA Belize CENAMER Belize N/A Planned Jul-2023 PACICD
Belize-Guatemala Guatemala Belize Guatemala Belize N/A Planned Jul-2025 PACICD
CENAMER-Kingston COCESNA Jamaica CENAMER Kingston N/A Planned TBD NAM-ICD Version E
CENAMER-San José Costa Rica COCESNA San José CENAMER N/A Planned Jul-2025 PACICD
Costa Rica-Nicaragua Nicaragua Costa Rica Nicaragua Costa Rica N/A Planned Jul-2025 PACICD
Curacao-Kingston Curacao Jamaica Curacao Kingston N/A Planned Planned NAM-ICD Version D
Curacao-Maiquetia Curacao Venezuela Curacao Maiquetia N/A Planned Planned 0
Curacao-Santo Domingo Dominican Republic Curacao Santo Domingo Curacao N/A Planned TBD PACICD
El Salvador-Guatemala El Salvador Guatemala El Salvador Guatemala N/A Planned Jun-2016 PACICD
El Salvador-Nicaragua El Salvador Nicaragua El Salvador Nicaragua N/A Planned May-2016 PACICD
French Guyanne-PIARCO Trinidad and Tobago French Guyanne PIARCO French Guyanne N/A Planned Jul-2025 ?7??
Maiquetia-PIARCO Trinidad and Tobago Venezuela PIARCO Maiquetia N/A Planned Jul-2025 0
Miami-Nassau United States Bahamas Miami Nassau N/A Planned TBD NAM-ICD Version E
Moncton-New York Canada United States Moncton New York Class Il Planned Q12019 TBD
New York-PIARCO Trinidad and Tobago United States PIARCO New York N/A Planned Jul-2025 PAN ICD
Nicaragua-San José Costa Rica Nicaragua San José Nicaragua N/A Planned Jul-2025 PACICD
PIARCO-SAL Trinidad and Tobago PIARCO SAL N/A Planned Jul-2025 NAM-ICD Version D
PIARCO-San Juan/Miami Trinidad and Tobago United States PIARCO San Juan/Miami N/A Planned Jul-2025 NAM-ICD Version E
Curacao-Kingston Jamaica Curacao Kingston Curacao N/A Planned Need to coordinatg PAN

END / FIN






