
Approved by and published under the authority of the Secretary General

INTERNATIONAL CIVIL AVIATION ORGANIZATION

Doc 9911

Recommended Method for Computing

Noise Contours Around Airports

Second Edition, 2018

https://www.normsplash.com/ICAO/159274251/ICAO-9911?src=spdf


 

https://www.normsplash.com/ICAO/159274251/ICAO-9911?src=spdf


Approved by and published under the authority of the Secretary General

INTERNATIONAL CIVIL AVIATION ORGANIZATION

Doc 9911

Recommended Method for Computing

Noise Contours Around Airports

Second Edition, 2018

https://www.normsplash.com/ICAO/159274251/ICAO-9911?src=spdf


 

Published in separate English, Arabic, Chinese, French, Russian 

and Spanish editions by the 

INTERNATIONAL CIVIL AVIATION ORGANIZATION 

999 Robert-Bourassa Boulevard, Montréal, Quebec, Canada H3C 5H7 

 

 

For ordering information and for a complete listing of sales agents 

and booksellers, please go to the ICAO website at www.icao.int 

 

 

 

 

 

 

 

 

First edition 2008 

Second edition 2018 

 

 

 

 

 

 

 

Doc 9911, Recommended Method for Computing Noise Contours Around Airports 

Order Number: 9911 

ISBN 978-92-9258-360-6 

 

 

 

 

 

© ICAO 2018 

 

All rights reserved. No part of this publication may be reproduced, stored in a 

retrieval system or transmitted in any form or by any means, without prior 

permission in writing from the International Civil Aviation Organization. 

 

 

https://www.normsplash.com/ICAO/159274251/ICAO-9911?src=spdf


  

(iii) 

AMENDMENTS 

 

 

Amendments are announced in the supplements to the Products and Services 

Catalogue; the Catalogue and its supplements are available on the ICAO 

website at www.icao.int. The space below is provided to keep a record of such 

amendments. 

 

 

 

RECORD OF AMENDMENTS AND CORRIGENDA 

 

AMENDMENTS  CORRIGENDA 

No. Date Entered by  No. Date Entered by 

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       
 

 

https://www.normsplash.com/ICAO/159274251/ICAO-9911?src=spdf


https://www.normsplash.com/ICAO/159274251/ICAO-9911?src=spdf


 

 

 

 

  

(v) 

TABLE OF CONTENTS 
 

 

 

Page 

 

Foreword ...........................................................................................................................................................  (vii) 
 

Explanation of terms and symbols .....................................................................................................................  (ix) 

 

Chapter 1.    General ........................................................................................................................................  1-1 
 

 1.1 Introduction .....................................................................................................................................  1-1 

 1.2 Outline ............................................................................................................................................  1-2 

 

Chapter 2.    Summary and applicability of method .....................................................................................  2-1 
 

 2.1 Introduction .....................................................................................................................................  2-1 

 2.2 The concept of segmentation .........................................................................................................  2-1 

 2.3 Flight paths: tracks and profiles ......................................................................................................  2-2 

 2.4 Aircraft noise and performance database .......................................................................................  2-3 

 2.5 Airport and aeroplane operations ...................................................................................................  2-4 

 2.6 The International Aircraft Noise and Performance (ANP) Database ...............................................  2-5 

 2.7 ICAO-Recommended Aircraft Substitution Method ........................................................................  2-6 

 

Chapter 3.    Description of the flight path ....................................................................................................  3-1 
 

 3.1 Introduction .....................................................................................................................................  3-1 

 3.2 Relationships between flight path and flight configuration ..............................................................  3-1 

 3.3 Sources of flight path data ..............................................................................................................  3-2 

 3.4 Coordinate systems ........................................................................................................................  3-3 

 3.5 Ground tracks .................................................................................................................................  3-5 

 3.6 Flight profiles ..................................................................................................................................  3-8 

 3.7 Construction of flight path segments ..............................................................................................  3-9 

 

Chapter 4.    Noise calculation for a single event .........................................................................................  4-1 
 

 4.1 Introduction .....................................................................................................................................  4-1 

 4.2 Single event metrics .......................................................................................................................  4-1 

 4.3 Determination of event levels from NPD data .................................................................................  4-2 

 4.4 General expressions .......................................................................................................................  4-5 

 4.5 Flight path segment parameters .....................................................................................................  4-6 

 4.6 Segment event level correction terms ............................................................................................  4-7 

 

Chapter 5.    Calculation of cumulative levels ...............................................................................................  5-1 
 

 5.1 Introduction .....................................................................................................................................  5-1 

 5.2 Weighted equivalent sound levels ..................................................................................................  5-1 

 5.3 The weighted number of operations ...............................................................................................  5-2 

 5.4 Estimation of cumulative maximum level based metrics .................................................................  5-3 

 5.5 The use of level distributions for maximum level metrics ................................................................  5-4 

https://www.normsplash.com/ICAO/159274251/ICAO-9911?src=spdf


(vi) Recommended Method for Computing Noise Contours Around Airports 

 

Page 

 

 

Chapter 6.    Calculation of noise contours ...................................................................................................  6-1 

 

 6.1 Standard grid calculation and refinement .......................................................................................  6-1 

 6.2 Use of rotated grids ........................................................................................................................  6-2 

 6.3 Tracing of contours .........................................................................................................................  6-3 

 6.4 Post-processing ..............................................................................................................................  6-5 

 

 

Appendix A.    Noise indices in use in ICAO Contracting States ................................................................  App A-1 

 

Appendix B.    Approximate methods for determining effective perceived noise level (EPNL) ...............  App B-1 

 

Appendix C.    Flight performance calculations ............................................................................................  App C-1 

 

Appendix D.    Modelling of lateral ground track spreading ........................................................................  App D-1 

 

Appendix E.    Recalculation of noise-power-distance (NPD) data for non-reference conditions ............  App E-1 

 

Appendix F.    The finite segment correction ................................................................................................  App F-1 

 

Appendix G.    Maximum level of noise metrics ............................................................................................  App G-1 

 

Appendix H.    The International Aircraft Noise and Performance (ANP) Database ..................................  App H-1 

 

Appendix I.     ANP database submittal form ................................................................................................  App I-1 

 

Appendix J.     ANP database submittal form for propeller-driven, fixed-wing aircraft .............................  App J-1 

 

Appendix K.    Example studies for implementation confirmation ..............................................................  App K-1 

 

 

References .......................................................................................................................................................  Ref.-1 

 

 

 

 

_____________________ 

https://www.normsplash.com/ICAO/159274251/ICAO-9911?src=spdf


 

 

 

 

 

(vii) 

FOREWORD 
 

 

 

This manual on the Recommended Method for Computing Noise Contours Around Airports (Doc 9911) replaces similar 

material contained in the Recommended Method for Computing Noise Contours Around Airports (Circular 205), which 

was approved by the ICAO Committee on Aviation Environmental Protection (CAEP) at its first meeting in 1986. 

 

This first edition of Doc 9911 contains material developed by CAEP with the assistance of aviation stakeholders, 

including regulatory authorities, air traffic management providers, airport operators, manufacturers, airline associations 

and airlines, as well as the ICAO Secretariat. It was approved by CAEP at its seventh meeting in February 2007. 

 

This manual is intended to assist States in the computation of noise contours around airports, using the most up-to-date 

procedures and the most recent aircraft noise and performance information available. It describes the major aspects of 

the calculation of noise contours for air traffic at an airport, including three ways in which most practical noise models 

calculate aeroplane single event noise levels. 

 

This manual is an important advance on Circular 205 in that it is linked to an international aircraft noise and performance 

(ANP) database which is accessible online at http://www.aircraftnoisemodel.org. The methodology described in the 

manual is designed to make full use of this data source, which has been assembled over many years by aircraft 

manufacturers in collaboration with noise certification authorities and is fully endorsed by ICAO. 

 

It is intended that this manual be kept up to date; future editions will be improved on the basis of work by CAEP and on 

comments and suggestions received from the users of the manual. Users are therefore invited to give their views, 

comments and suggestions on this edition, which should be directed to the Secretary General of ICAO. 

 

The Secretary General 

International Civil Aviation Organization 

999 Robert-Bourassa Boulevard 

Montréal, Québec 

CANADA H3C 5H7 

 

 

 

 

_____________________ 
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 (ix) 

EXPLANATION OF TERMS AND SYMBOLS 
 

 

 

DEFINITION OF TERMS 

 

 Note. In keeping with established practice in the field of aeroplane noise modelling, the units of 

measurement used in this manual do not necessarily accord with the recommendations of ICAO Annex 5  Units of 

Measurement to be Used in Air and Ground Operations.  

 

When the following terms are used in this manual, they have the following meanings: 

 

AIP. Aeronautical Information Publication. 

 

Aeroplane configuration. The positions of slats, flaps and landing gear. 

 

Aeroplane movement. An arrival, departure or other aeroplane action that affects noise exposure around an 

aerodrome. 

 

Aeroplane noise and performance data. Data describing the acoustic and performance characteristics of different 

aeroplanes types that are required by the modelling process. They include noise-power-distance (NPD) 

relationships and information that allows engine thrust/power to be calculated as a function of the flight 

configuration. The data are usually supplied by the aeroplane manufacturer although when that is not possible it is 

sometimes obtained from other sources. When no data are available, it is usual to represent the aeroplane 

concerned by adapting data for a suitably similar aeroplane – this is referred to as substitution. 

 

Altitude. Height above mean sea level. 

 

ANP database. The international aircraft noise and performance database www.aircraftnoisemodel.org 

 

A-weighted sound level, LA. Basic sound/noise level scale used for measuring environmental noise including that from 

aeroplanes and on which most noise contour metrics are based. 

 

Backbone ground track. A representative or nominal ground track which defines the centre of a swathe of tracks. 

 

Baseline noise event level. The noise event level read from a noise-power-distance (NPD) database. 

 

Brake release. Start-of-roll. 

 

Corrected net thrust. At a given power setting (e.g. EPR or N1) net thrust falls with air density and thus with increasing 

aeroplane altitude; corrected net thrust is the value at sea level. 

 

Cumulative sound/noise level. A decibel measure of the noise received over a specified period of time, at a point near 

an airport, from aeroplane traffic using normal operating conditions and flight paths. It is calculated by 

accumulating the event sound/noise levels occurring at that point. 

 

Decibel sum or average. Sometimes referred to elsewhere as “energy” or “logarithmic” (as opposed to arithmetic) 

values. Used when it is appropriate to sum or average the underlying energy-like quantities, e.g. decibel sum.  

 

Energy fraction, F. Ratio of sound energy received from a segment to energy received from infinite flight path. 
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