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What is BADA?

 BADA means Base of Aircraft Data

 BADA is an aircraft performance model, developed and maintained 
by EUROCONTROL since the early 90's, in cooperation with aircraft 
manufacturers and operators

 BADA provides data on aircraft performances suitable for trajectory 
prediction and simulation within ATC tools

 BADA is established as a worldwide standard aircraft performance 
database for ATM/ATC applications
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BADA users at a glance
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1000+ users 50+ countries  200+ organisations



BADA users

 Many types of organizations: CAA, ANSP, ATM industry, research 
organizations, universities…

 Many types of applications: ATC operations (FDP, AMAN, flow 
management), simulations (real- or fast-time), environmental 
assessments…

 ANSPs all over the world: EUROCONTROL, FAA, ATMB China, 
NAV CANADA, AirServices Australia, JCAB…

 Examples of users in NAM/CAR Regions:
 US: FAA, MITRE, MIT, Raytheon, Leidos, Metron…
 Canada: NAV CANADA, Environment and Climate Change Canada
 Honduras: COCESNA
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BADA model development

 All BADA aircraft models are
developed using reference
performance data from
the aircraft manufacturer:
 flight manuals
 performance engineer tools

 Our main partners:
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BADA model families

 BADA 3:
 Today’s standard model for fixed-wing aircraft
 Mature, widely used by the ATC/ATM community, covers many aircraft
 Recommended BADA family for ATC applications

 BADA 4:
 New model for fixed-wing aircraft, developed to meet requirements of 

future ATM systems
 Still evolving, access is more restricted, covers fewer aircraft type

 BADA H:
 New model for helicopters
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BADA 3 native models & synonyms

 A given aircraft type can be available in BADA 3 either as a native 
model, or as a synonym

 Native model:
 Performances are provided as a specific dataset developed for this aircraft 

type
 250+ native models already in BADA 3
 Wide range of aircraft types: commercial, business, general aviation, 

military… from many manufacturers
 Ex: B77W native model for the Boeing 777-300ER

 Synonym:
 Performances are considered similar to another type, for which a native 

model is available
 1700+ synonyms already in BADA 3
 Ex: B778 (Boeing 777-8) considered as equivalent to B77W
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11

BADA 3 coverage of airplane types

 ICAO Doc 8643 contains 2478 airplane type designators
 BADA 3 covers 1785 types
 Missing types are all Single Engine Piston and will be added over 

time

11

WTC
Eng. L M H J

Jet 89 262 68 1
Turboprop 170 90 3
Piston 1717 54
Electric 24

Nb of 
Eng.

1 1578
2 131
3 6
4 2

BADA
Model 38
Syn. 848
N/A 692

Fully covered by BADA
Partially covered by BADA
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BADA 3 coverage of airplane operations

12

ECAC Worldwide

% %

(IFR operations) (ADS-B equipped)
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BADA 3 update cycle

 Minor update each month to incorporate changes in aircraft type 
designators (ICAO Doc 8643)

 Major update every 1 or 2 year(s):
 New aircraft models
 Improvements to existing aircraft models

 No changes in model specifications since 2010 to avoid costly 
modifications in ATC systems: only the data are updated

 All the changes are documented for traceability
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BADA 3 content

 Model specifications: description of the formulas, algorithms, file 
formats, etc. to be implemented in the ATC system

 Dataset:
 Aircraft type-specific datasets contain, for each native model, all the 

coefficients and parameters to be used for the performance 
computations

 Sample performance tables, computed in nominal conditions, are 
provided for each native model for verification purposes

 A synonym file provides a mapping between each aircraft type and its 
associated native model

 Additional documentation:
 Accuracy reports provide quality assessment data about the native 

models and synonym mappings
 Description of all changes implemented in each new release
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BADA 3: sample aircraft dataset 
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BADA 3: sample performance table
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BADA 3 implementation in ATC system

 Option 1 (recommended):
 Implement the full physics-based BADA model
 Allows dynamic computation of performances using all known 

information about the flight (aircraft weight, speed, temperature…)
 Option selected by many industry products from Thales, Indra, 

Barco/Frequentis, Lockheed/Leidos…

 Option 2:
 Use only the pre-computed performance tables from BADA
 Available performances are limited to predefined conditions (nominal 

aircraft weight, speed profile…)
 Should be limited to legacy ATC systems that can only use static 

performance tables
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BADA 3 implementation: physics-based model
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dt
dVmV

dt
dhmg     VD) - (Thr TAS

TAS0TAS +=⋅

Rate of 
climb/descent acc/dec

Drag:Thrust:

Performances can be computed at any weight, speed, altitude…



BADA 3 implementation: pre-computed tables
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Only 1 speed 
profile

Only 3 weights

Performances available only for pre-defined weight, speed, altitude…



BADA 3 performance data

 Main performance data provided by BADA:
 Thrust and drag => computation of rate of climb/descent, acceleration
 Fuel flow
 Flight envelope (in terms of speed, altitude, weight…)
 Nominal speed profiles (take-off, climb, cruise, descent, landing)

 BADA provides the ‘instantaneous’ performances (e.g. ROCD, 
airspeed), not a 4D trajectory: the ATC system is in charge of
computing the final trajectory (incl. constraints, weather, etc.)
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BADA 3 accuracy overview

 BADA 3 meets very well the accuracy requirements of many 
ATC/ATM applications

 Error/uncertainty is typically much higher in the input conditions
(e.g. aircraft weight) than in the BADA model itself

 Following plots illustrate typical accuracy:
 In the vertical profile: most important to ATC
 When aircraft weight and speed are known
 Reference data (full lines) vs BADA 3 (dashed lines)
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BADA 3: Typical jet climb profile (1)
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BADA 3: Typical jet climb profile (2)
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BADA 3: Typical jet climb profile (3)
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BADA 3: Typical turboprop climb profile
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BADA 3: Typical piston climb profile
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Trajectory prediction accuracy

 BADA is only one component of the Trajectory Prediction system:

 The accuracy of the predicted trajectory also depends on:
 The design/algorithms of the trajectory computation tool
 The quality of the inputs (meteo, aircraft weight…) 
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Meteo data

Trajectory modeling



The BADA Team Proverb

“Remember that all models are wrong,
but some of them are useful.” 

    
   George E. P. Box 
   Mathematician
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BADA licencing

 The use of BADA is governed by a licence agreement.

 The use of BADA is free of charge.

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

 Appropriate data exchange agreements are in place with the World’s 
major aircraft manufacturers. 

 Licence to access BADA is granted after careful evaluation of each 
request and only for permitted intended use.
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 Permitted use of BADA
 Modelling and strategic planning of traffic flows in operational ground 

based ATM applications (non-safety-critical):
 Flight Data Processing Systems
 Strategic management of traffic flows
 Air Traffic Controllers Decision support tools
 Arrival/ Departure management tools

 ATM R&D modelling and simulation tools
 evaluation and validation of new operational concepts
 air traffic flow management
 flight efficiency studies, cost benefit analysis and similar 
 controller decision support tools

BADA licencing



 Permitted use of BADA

 Environmental assessments
 solely for the fleet-wide assessment at an airport, regional, or global level

 Education and training
 Air Traffic Controller’s training, aeronautical engineers, etc.

BADA licencing



 Forbidden use of BADA
 All safety-critical ATM applications and systems

 Any comparisons of any kind between aircraft types (from the same or 
different aircraft manufacturers) where the intent of such a comparison 
is to identify a direct relationship between aircraft performances. 
However, general (system-wide) comparisons of aircraft performance of 
different aircraft types for research purposes to assess ATM system 
performances may be allowed
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 A dedicated web licencing process and an online user interface 
have been put in place to facilitate provision of BADA to the 
ATM community worldwide.

 All necessary information, instructions and relevant links are 
provided at the BADA web page:

 Amongst others, you may find there:
 A user guide with details on how to make a request for 

BADA. 
 A copy of the standard licence agreement terms and 

conditions applicable to all requestors.
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BADA licencing

 The licence grants the licensee the right to:
 use the BADA Model Specifications and Aircraft Data files
 access the BADA User Interface
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BADA User Interface

 Data Libraries (repository of BADA-related documentation and 
datasets) 

 BADA Calculation Tool for BADA 3
• a user-friendly interface allowing you to run calculations for climb, cruise 

and descent profiles for input conditions of your choice
• speed conversions (TAS/CAS/Mach) at different pressure altitudes
• transition altitude calculation between any CAS and Mach
• atmospheric properties according to International Standard Atmosphere 

(ISA)
 Synonym search tool: 

 identify which BADA aircraft model provides the closest fit to an aircraft 
type for pre-defined set of criteria

 User Support Application
 allows to report and track problems, request a change and ask 

questions related to BADA model implementation and its application
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How to request a BADA licence?

 Step 1: Create a OneSky Online account
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How to request a BADA licence? 

 WHO should make a request on behalf of the organisation? 
 A staff member who will be directly responsible for use of BADA
 This person is referred to as the BADA Focal Point and he/she will have access to 

the BADA data and responsibility to obey the terms and conditions of the licence 
with respect to the use of BADA

 Considering that a licence agreement needs to be signed by a person who has 
the legal authority to do so, this also applies to the web-licensing process. The 
person submitting a request will have to confirm that he/she has the legal 
authority to “sign” (tick the “approve” or “I agree” box).

 If the person does not have the legal authority, the legal authority may be 
delegated by filling an attestation to prove that the application is duly supported by 
the hierarchy of the organisation.

 NOTE that the BADA licence is issued for the specific intended use/ purpose  
- it is not possible to obtain an organisation-wide BADA licence

 For any questions, contact: eih.bada@eurocontrol.int
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How to request a BADA licence? 

 Step 2: Connect to the BADA User 
Interface

 Step 3: Submit a request

 Step 4: Follow the progress of your 
request 

 Step 5: Communicate with the BADA 
review members regarding your 
request  

 Step 6: Accept the licence terms and 
conditions

 Step 7: Obtain access to the web tools
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Questions & Answers
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