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 ABSTRACT 

This work is concerned with development and application of methodology including the affected communities’ noise 

perception as a parameter for airport noise environmental impact studies. In Brazil, until now, airport noise environ-

mental impact studies have been based firstly on Noise Zoning Plans and simulated noise contours from the Inte-

grated Noise Model software as well as on noise measurement at external selected points aiming to characterize air-

craft noise contribution related to background noise guidelines of Norm ABNT 10151 must be followed. To date, the 

airport noise perception of affected residents is not included as a parameter for environmental impact assessment. 

Since March 2009 the neighborhoods communities annoyed by the landing and takeoff noises from Santos Dumont 

Airport have been insisting actively joint to environmental control state institutions to solve the problem that was be-

coming worse due to the expansion of airport operations. At that same time this author began the implementation of 

noise annoyance social research on Santos Dumont Airport neighborhoods. In the first stage of the work interviews 

were conducted in about 70 different addresses distributed on five distinct districts as a purposeful sample of resi-

dents contacted through residents associations. The interviews were conducted by undergraduate students trained by 

this first author throughout 40 hours lessons course for developing field research skills. A carefully elaborated ques-

tionnaire applied during interviews and the data collecting methods are described in this paper. At the second stage of 

this work noise measurements at selected points will be carried out according to the noise annoyance social survey 

collected data results tabulation and analysis aiming to configure a complete social-acoustic survey in the near future. 

INTRODUCTION 

Since the noise began to be recognized as a serious environ-

mental pollutant, numerous social surveys have been con-

ducted to assess the magnitude of the problem especially 

related to the transport sector, and characterized mainly by 

vehicle traffic on streets, highways, railways, airways and 

operation of stations, ports and airports. A well-known work 

published by Schultz in 1978 compared the results of more 

than eighteen social researches on noise annoyance per-

formed on 1960s and 1970s in a fourteen years period at nine 

different countries concerning different sound sources.  The 

author translated the various degrees of noise DNL (Day 
Night Level) as a common measure of noise exposure.  

         
 

  
      

  

       
       

                        [1] 

being DL and NL the average levels of noise during the day-

time (07:00 to 10:00 p.m.) and night (10:00 p.m. to 7:00) 
(SHULTZ, 1978). 

Social surveys reviewed by Schultz were undertaken in cultu-

rally diverse communities and considered results up to 14 

years distant and using different noise metrics and different 

approaches to respondents. The distances between receiver 

and noise sources as well as different types of sources were 

considered in an indiscriminate way. Although in this study 

Schultz made efforts to normalize subjective and objective 

data at the end he used his own judgment to determine the 

point related to subjective parameter highly annoyed which 

was one of the causes of severe criticisms about his work 

besides the questioning about the scientific definition of the 

term. Despite the criticisms this study stimulated the appear-

ance of several studies including noise perception related to 

objective measurements and resulted in a mean curve of an-

noyance which is still used for prediction until the present 
days.  

Social surveys on annoyance due to airport noise are still 

rarely employed. On the other hand simulations performed 

throughout existing laboratory prediction´s models for airport 

noise such as the INM - Integrated Noise Model - are insuffi-

cient to establish a noise annoyance understanding.  Results 

of simulations are rarely compared with data from noise mea-

surement and almost never compared with data collected in 

noise annoyance social surveys.  Besides these difficulties, in 

regions close to large urban center there are numerous other 

noise sources composing the sonorous environment such as 

traffic roads for example.  In this case the planning of noise 

measurements considering airport noise contribution among 
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other noise sources and also the social survey data collection 

considering the residents` perceptions in their own sonorous 
environment are much more complex.  

Even more recent studies on this subject are still inconclusive 

and some of them continue to be developed on different noise 

sources without discrimination. Most of the information 

about communities’ noise annoyance sensitivity is derived 

from health studies which include people affected by airport 

noise. The arguments about negative effects of airport noise 

on communities are still evaluated as unconvincing to support 
effective measures to mitigate the problem.  

There are several metrics used in different countries to objec-

tively evaluate the airport noise.  Scales for subjective eval-

uation of noise annoyance also vary significantly.  The feel-

ing of discomfort related to airport noise depends on one 

hand on objective or quantifiable factors such as noise levels, 

frequencies of flight, flight schedule, distance between recep-

tor location and the trajectories of flights, noise characteris-

tics of the aircrafts, frequencies spectrum involved, etc., and 

moreover it also depends on qualitative factors such as edu-

cation, culture, individual sensitivity and preferences, etc.  

Although today there is already a consensus on using the 

DNL metric to assessing the airport noise levels which would 

facilitate the standardization of social acoustic surveys on 

airport noise, the values considered as limits levels are still 

hotly debated, and they vary widely from country to country 

in up to 10 dB (A) for residential areas. Moreover the laws on 

noise pollution use mostly based LAeq metrics. In both cases 

all studies generally do not consider the effect of the aircraft 

fly over as discrete event.  The isolated event of the aircraft 

passage can result in much higher immission levels at the 

receptor position than those permitted by law.      can be 

computed by expression [2] bellow, 

          
 

 
   

  

   
                                             [2] 

being Li the sound pressure level in dB(A) in fast response at 

5 seconds during the noise measurement period and n the 
total number of readings (ABNT, 2000). 

In Brazil, in general, the noise annoyance evaluation is not a 

parameter well defined in sonorous environmental impact 

assessment studies which are undertaken by comparing the 

measured noise levels and the evaluation criteria levels estab-

lished in accordance with Resolution CONAMA 001 which 

indicates the ABNT 10.151 norm procedures (ABNT, 2000) 

besides the accordance to municipal laws when existing.  

These regulations adopt the LAeq metric to determine the 

environmental noise levels and assessment criteria. In the 

specific case of airport noise impact evaluation studies it is 

used the Noise Zoning Plans established in accordance with 

Ordinance 1141 GM5 (BRASIL, 1987) and later laws to 

identify permitted land uses in the noise contours areas 

bounded by levels established in reference to DNL  metric.  

The airport noise environmental impact studies performed in 

Brazil, so far, do not use noise annoyance social surveys as a 

method o assess noise perception of the affected communi-

ties. The annoyance assessment has been undertaken primari-

ly on noise levels simulations and noise measurements car-

ried out in accordance with the judgment and viewpoint of 

the consultant who carries out the impact study, contracted 

and paid by the polluter as determine the laws.  

SOCIAL SURVEY ON ANNOYANCE DUE TO THE 
AIRPORT NOISE - PLANNING AND METHODS 
USED IN FIELDWORK  

In sonorous environmental impact assessment studies for 

airports the community responses obtained by social survey 

means may reveal a different reality from that performed by 

simulations due to the characteristics of noise sources in 

flight trajectory. There are factors related to noise immission 

that are mostly decided not to be considered as inputs in the 

simulation systems despite the software facilities as an exam-

ple: 1) topography; 2) urban morphology, 3) altitude of the 

critical receptor identified; 4) dispersion of tracks practiced 

by pilots from those officially determined and used in the 

simulations.  

In this work it is understood that the first step to perform 

satisfactory sonorous environmental impact studies is collect-

ing data for airport noise perceptions of inhabitants living in 

noise affected areas.  These noise social surveys collected 

data may also work as parameters to be comparatively ana-

lyzed with noise measurements results.  It is adopted the of 

Santos Dumont Airport neighborhoods affected by landing 

and takeoff noises as a case study. The method used to per-

form the noise social survey is described in this paper.  

Figure 01 illustrates the position of the Santos Dumont Air-

port and noise affected districts participating in the noise 

annoyance social survey and the most practiced landing and 

takeoff tracks.  The ends runway use depends on the wind´s 

orientation which predominates in South direction at the San-

tos Dumont Airport area. Other noise sources are dispersion 

routes resulting from the aircrafts conduction by pilots be-

sides because different aircrafts maneuvers. These dispersion 

routes could be evaluated using radar data assessed only by 

control towers.  Tracks in red are for takeoff and tracks in 

yellow are for landing.  Tracks 1, 2, 3 and 4 are indicated as 

official and the others are practiced as alternatives.  

  
Source: Environmental Impact Study for Santos Dumont Airport 

(2004). 

Figure 01. Santos Dumont Airport location, it’s mainly tracks 

and affected districts. 

Since April 2009 this researcher participated in several meet-

ings related to inquiries about the airport noise study from 

public bodies as invited by districts associations.  The negoti-

ations resulted in the suspension of night flights which were 

provoking indignant reactions by affected population howev-

er there are still unresolved problems with daytime flights. 

Residents attribute the problem mainly to the use of Route 2 

and call attention to the supervisory authorities in direction to 

cancel this track however this researcher has warned about 
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the complexity of the problem despite considering tracks 

restrictions possibilities.   

Figure 02 shows Santos Dumont Airport layout.  The runway 

20L/02R (length 1350m) is mostly used and the auxiliary 

runway (20R/22L length1260m) is mainly used during main-

tenance of the main runway.  

 
Source: Environmental Impact Study for Santos Dumont Airport 

(2004). 

Figure 02. Layout of Santos Dumont Airport including run-

ways. 

The social survey began with noise annoyed residents identi-

fication aiming composition of purposive sample. These resi-

dents were considered airport noise annoyed by districts as-

sociations presidents and the residents themselves judgments. 

The affected districts associations contacted at the first time 

were from Urca, Botafogo and Santa Teresa. This researcher 

participated in at least one meeting with each district associa-

tion to expose the survey methods and aims. The later indi-

vidual contacts were made also personally by this researcher 

referred and introduced by presidents associations to the resi-

dents as teacher from Federal Center of Technological Edu-

cation – CEFET-RJ, and researcher doctorating at Civil En-

gineering Program, Federal University of Rio de Janeiro – 

PEC/UFRJ/COPPE.  

These references were important to create confidence be-

tween researcher and residents. The contacts were made care-

fully and repeatedly during a long period to conquest resi-

dents confidence and facilitate performing home interviews 

since there is wide concern about security risks and a difficul-

ty in establishing household contacts especially in these case 

study areas. The contacts with residents were made intensive-

ly between April and June 2009, and the residents responses 

to telephone calls and e-mails came gradually. Finally a noise 

annoyed residents list was reached as satisfactory sample to 

start the fieldwork.  

At the same time it was planned 40 hours courses for under-

graduate students of CEFET-RJ to develop field research 

skills with institution´s Extension Direction support.  Six 

students were selected and trained to apply the questionnaires 

in households following known techniques for social surveys.  

During this course held between 20 and 27 July 2009 there 

was a 16 hours practical part divided into two weekend days 

devoted to perform a household interviews campaign at Urca, 

Botafogo and Santa Teresa districts.  The residents were con-

tacted in advance individually and personally by telephone to 

confirm the interviews schedule (time and day) sand to pre-

viously identify the student’s names as interviewers.  

Source: Researcher personal archive. Photo by Livio Bruno (2009). 

Figure 03. Researcher and graduating students at CEFET-RJ 

for 40 hours Extension Course. July, 2009. 

The students went to fieldwork with shirts specially created 

for identification during social survey and also presented 

their credentials at each household interview.  An aircraft 

flying over affected region photo was drawn on the shirts.  

This type of identification is part of the mostly accredited 

social survey procedures and helps to establish a satisfactory 

trust degree between interviewer and interviewee. The stu-

dents were orientated through the Extension Course on prop-

er behavior during interviews as physical posture, vocal into-

nation, and length of stay in the respondent´ residence.  The 

completion of the questionnaire was also simulated during 

the Extension Course to determinate the correct time of the 

interview as well as to familiarize the interviewers to ques-

tions content.  

 
Source: Researcher personal archive. Photo by Livio Bruno (2009). 

Figure 04. Researcher and graduating students at fieldwork 

during Extension Course. Santa Teresa` District. July, 2009. 

In the following months other districts became interested to 

participate in the survey and interviews were also performed 

for Laranjeiras district at interviews campaign previously 
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wide propagated and held on 29th and August 30th, 2009 at 

district association headquarters. Later interviews were made 

also for Flamengo district residents.  It was observed that the 

household interviews were more productive then that per-

formed at associations headquarter. After much effort almost 

70 questionnaires were completed by one informant per 

household reaching almost 350 people affected considering 

informers co-inhabitants. The continuity of social survey 

became slower because the difficulties in maintaining the 

necessary human and material resources.   

Source: Personal researcher achieves (2009). 

Figure 05. Art for shirts used by graduating students in Inter-

views campaigns. July, 2009. 

In October 2009 a roundtable meeting was held with resi-

dents associations presidents of Urca, Botafogo and Santa 

Teresa districts at the CEFET-RJ Week Extension. It was an 

opportunity to submission the research project progress and 

to discuss the residents expectations about actions to mitigate 

the airport noise problem.  

 
Source: Researcher personal archive. Photo by Raoni Cordeiro 

(2009).  

Figure 06. Roundtable meeting with Districts Associations 

presidents at CEFET-RJ Extension Week. Left to right: Mr. 

Paulo Saad from AMAST/Santa Teresa, Mrs. Celinéia Ferrei-

ra from AMOUR/Urca, Mrs. Regina Chiarardia from 

AMAB/Botafogo, Rita Nogueira (the first author) and Mr. 

Licínio Rogério representing FAM Rio – South Regional 

Residents Associations Federation.  

October, 2009. 

Questionnaire  
 

The questionnaire was carefully developed for several 

months after studying various different models used in social 

surveys and subjected to criticism from some selected people 

with different education levels.  The questions were formu-

lated to identify the various noise sources as perceived by 

respondents apart from aircraft noise so to enable a more 

accurate understanding of resident’s sonorous perception at 

their own home environment. The questionnaire was de-

signed to be administered by interviewers already trained on 

field research skills in about approximately 20 minutes and to 

facilitate disarticulated tabulation of results. The questions 

were divided into nine distinct blocks defined and organized 

according goals to be filled during interviews, as described 

following. 

  

Source: Photo by Rita Nogueira (2009). 

Figure 07. Graduating Students during Extension Course 

visiting Civil Aviation Exposition at Santos Dumont Airport. 

Left to right: Guilherme de Almeida, Raíssa Torres, Saulo de 

Araújo, Livio Bruno Peixoto, Álvaro da Silva and Liliane da 

Silva. July, 2009. 

 

 
Source: Photo by Rita Nogueira (2009). 

Figure 08. Interviews Campaign at Laranjeiras District Asso-

ciation Headquarter (August, 2009). 

Source: Researcher personal achieves (2009). 
Figure 09. Interviews Campaign at Laranjeiras´ District As-

sociation Headquarter (August, 2009). 
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Block 01 - Survey control and questionnaire identification  

Blanks - District, interviewer's name, begin and end inter-
view times, interview duration, date and interviewer name.  

 Objective - Control and identification.  

 Block 02 - Household characteristics  

Blanks - Home type, home position in relation to the access 

street,  total residents by sex and age, existing animals by 

type and household function, family income by three distinct 
bands and the option of not disclosing income.  

Objective - Characterize the informant domestic environment 

Block 03 – Residents profile  

Blanks - First name of each resident, family status or posi-

tion, gender, age, city of birth, residence period in the same 

household, education level, work type, locomotion way, sur-
vey informant indication.  

Objective - Establishing an individual profile of each resident 

living in the household and distinguishing the informant posi-

tion in the family or household, identifying factors possibly 
related to demand on sound perception.  

 Block 04 - Health condition 

Blanks - General health in one field and eleven fields for 

different common health problems which could be associated 

or increased with noise annoyance as insomnia, stress, de-

pression, problems with cholesterol, diabetes, digestion, res-
piration, pressure, heart, vision, hearing.  

Objective - Trying to assess possible association among 
physical symptoms and annoyance due to high noise levels.  

Block 05 - Informant activities at home  

Blanks - Rest, watch TV or DVDs,  using Internet, using 

computer for other purposes, reading, studying, working, 

doing physical activities, performing household tasks, talk, 

hearing sound or radio, playing an instrument.  

Objective - Identify the activities performed by the informant 

at home possible to be affected by high noise levels immis-

sion and to associate these activities to responses for other 

questionnaire blocks aiming better understanding of the in-
formant in relation to noise annoyance.  

 Block 06 - Music preferences 

Blanks - 24 (twenty four) different musical styles.  

Objective - Verifying the validity to associate music require-

ments to noise annoyance sense through certain music styles 

as references.  

Block 07 - Informant permanence at home  

Blanks - five different time periods in a day on weekdays and 

weekends.  

Objective - Identify most time periods of informant perma-

nence in residence and try to associate it with domestic habits 
and different noises sources perceptions.  

 Block 08 - Noise perception  

Blanks - 35 different types of noise sources identified as cha-
racteristics for analyzed districts.  

Objective - Identify intensity and frequency for informant 
perception related to listed noise sources.  

Block 09 – Informant relationship with Santos Dumont Air-
port and the aircrafts flying over their households  

Blanks - This block was opened to writing answers by the 

own informant about frequency in visiting the airport, using 

Airport facilities or services, as well as subjective responses 

to the interviewee's feelings about the airport and aircraft 
flying over residences.  

Objective - Enable freer expression of the interviewee on the 

airport noise problem, identifying subjective traces on rela-

tionship with the airport as urban equipment and aircrafts as a 

means of transportation beyond as noise sources. Identify 

also the respondent interesting to having his residence as 
measurement noise point.  

Expected results and next steps in research  

The tabulation of social survey collected data is underway 

and results will be announced after noise measurements and 

comparative analysis to configure this work as social acous-

tic-survey. It is expected that noise measurements will be 

performed in July 2010.  As all of residents participating in 

this social survey were identified as annoyed by aircraft noise 

is expected to establish a relationship between the noise an-

noyance sense and airport noise levels also to other subjec-
tive factors.  

The difficulties in undertaking this work were many despite 

the positive response from the residents associations con-

tacted and interested in completing work. Despite the support 

from residents associations and the efforts by their presidents 

to facilitate contacting residents the interviews happened 

slowly and demanded a personal effort by this researcher as 

person indicated nominally as survey coordinator to contact 

people.  Scheduling difficulties of residents and unavailabili-

ty of trained students to continue in the research project also 

contributed to limit the work.  Dozens of electronic corres-

pondences were exchanged and dozens of telephone calls 

were made to reach the necessary confidence from residents. 

It shows the importance to correctly introduce the responsible 
researcher and staff for the social survey success.  

The issue of Santos Dumont Airport noise effects on com-

munities and their reaction to it took up considerable space in 

the media in recent months and residents associations consi-

dered the recent guarantee to night flights suspension as be-

ing a partial victory. However there are still complains and 

the research is still open to apply social survey methods in-

cluding new residents interested to participating in it up to 
complete the acoustical part. 

An expectation from residents associations was created on 

the contribution of this presented work for their causes and it 

is believed that the results of this study will help finding 
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more satisfactory solution of the airport noise problem.  The 

authors hope that this work will really contribute to a better 

understanding of Santos Dumont Airport noise perception on 

affected neighborhoods and appropriated noise annoyance 
assessment for future sonorous environmental impact studies. 

Source: Photo by Rita Nogueira (2009). 

Figure 10. Original picture from aircraft landing flying over 

Santos Dumont Airport neighborhoods. (April, 2009). 

ACKNOWLEDGMENTS  

To the Civil Engineering Program of Federal University from 

Rio de Janeiro – PEC/UFRJ/COPPE where the first author 

develops a doctoral thesis on this paper issue supervised by 

Prof. Dr. João Webe Mansur.  To the General Direction and 

Extension Direction of Federal Center of Technological Edu-

cation – CEFET-RJ for supporting this research and helping 

the Extension Course implementation.  To the CDHP / IBGE 

Coordinator for providing educational material and indicating 

theoretical references for the Extension Course realization 

beyond critical to the questionnaire.  To the CEFET-RJ grad-

uate students as social survey collaborators. And finally to 

the very important support from the District´s Associations of 

Urca, Botafogo, Santa Teresa, Laranjeiras and Flamengo 

Districts and to all of their inhabitants participating in the 
survey.   

REFERENCES 
 

1. ABNT – ASSOCIAÇÃO BRASILEIRA DE NORMAS 

TÉCNICAS. Acústica – Avaliação do ruído em áreas habita-

das, visando o conforto da comunidade: procedimento. NBR 

10.151. Rio de Janeiro, BRASIL, 2000. 

2. ABNT – ASSOCIAÇÃO BRASILEIRA DE NORMAS 

TÉCNICAS. Ruído aeronáutico – Terminologia. NBR 

11.415. Rio de Janeiro, BRASIL, 1990. 

3. AUSTRALIAN GOVERNMENT. Department of Transport 

and regional Services.  Going beyond noise contours – local 

approaches to land use planning around smaller Australian 

airports - Discussion paper. AUSTRALIA, 2003. 

4. BRASIL. Ministério da Aeronáutica. Portaria n. 571/DGAC 

de 25 de novembro de 1994. Aprova e efetiva o Plano Es-

pecífico de Zoneamento de Ruído do Aeroporto Santos Du-

mont. BRASIL, 1994. 

5. BRASIL. Ministério da Aeronáutica. Portaria n. 629/GM5 de 

02 de maio de 1984. Aprova e efetiva Planos Específicos de 

Zoneamento de Ruído e dá outras providências. Rio de Janei-

ro, 1984. BRASIL, 1984. 

6. BRASIL. Ministério da Aeronáutica. Portaria n. 1.141/GM5 

de 08 de dezembro de 1987. Dispõe sobre Zonas de Proteção 

e Aprova o Plano Básico de Zona de Proteção de Aeródro-

mos, o Plano Básico de Zoneamento de Ruído, o Plano Bási-

co de Zona de Proteção de Helipontos e o Plano de Zona de 

Proteção de Auxílios à Navegação Aérea e dá outras pro-

vidências. BRASIL, 1987. 

7. BRASIL. Ministério do Meio Ambiente. RESOLUÇÃO 

CONAMA Nº 001, de 23 de janeiro de 1986. BRASIL, 1986. 

8. ECHAZARRETA, Fernando Segués ET all. “Estudios del 

impacto acústico de la ampliación del aeropuerto de Madrid-

Barajas”. TECNIACUSTICA, La Coruña, 1995.  

9. FIDELL, Sanford and SILVATI, Laura. “An assessment of 

the effect of residential acoustic insulation on prevalence of 

annoyance in an airport community”. e.g. J. Acoust. Soc. Am. 

89 (244-247). USA, 1991. 

10. GREEN, David M. and FIDELL, Sanford. “Variability in the 

criterion for reporting annoyance in community noise sur-

veys”. J. Acoust. Soc. Am. 89 (234-243). USA, 1991.  

11. HARDOY, Maria Carolina et all. Exposure to aircraft noise 

and risk of psychiatric disorders: the Almas survey. Soc Psy-

chiatry Epidemiol, 40, (24-26). USA, 2005. 

12. IBGE – INSTITUTO BRASILEIRO DE GEOGRAFIA E 

ESTATÍSTICA. 14o Curso de desenvolvimento de habili-

dades em pesquisa – manual de campo. Rio de Janeiro, 

BRASIL, 2004. 

13. ISO – INTERNATIONAL ORGANIZATION OF 

STANDARDZATION. Acoustics - Assessment of noise an-

noyance by means of social and socio-acoustic surveys. ISO 

15.666:2003. 

14. KAMP, Irene van et all. “The role of noise sensitivity in the 

noise-response relation: a comparison of three international 

airports studies”. J. Acoust. Soc. Am. 116 (3471-3479). Usa, 

2004. 

15. KANEKO, Tetsuya and GOTO, Kyoichi. “Noise annoyance, 

stress and health around the airport in Japan”. INTERNOISE 

2006, 3-6 December Hawaii. USA, 2006. 

16. LÉPINAY, Ivan de; MELROSE, Alan and DIMITRIU, 

Delia. Environmental impact assessment of Continuous Des-

cent Approaches at Manchester and Bucharest airports. 

INTERNOISE 2006, 3-6 December Hawaii. USA, 2006. 

17. PRAAG, Bernard M. S. van and BAARSMA, Barbara E. 

Using happiness surveys to value intangibles: the case of 

airport noise. The Economic Journal, Royal Economic Socie-

ty, 115. Blackwell Publishing, USA, 2005. P 224-246. 

18. RESTRICK, Kevin. Error sensitivity analysis of the Inte-

grated Noise Model. European organization of the Safety of 

Air navigation EUROCONTROL, 2002. 

19. SHAW, Edgar A. G. Noise environments outdorrs and the 

effects of community noise exposure. Noise control Engi-

neering Journal, 44 (109-119). USA, 1996. 

20. SCHULTZ, Theodore J.. “Synthesis of social surveys on 

noise annoyance”. J. Acoust. Soc. Am., 64 (377-405). USA, 

1978. 

20. TANI, Miroku and BUSHITA, Takayoshi.. Effects of 

extraordinary tonal sounds observed from approaching air-

craft on the evaluation of accumulated sound exposure 



23-27 August 2010, Sydney, Australia Proceedings of 20th International Congress on Acoustics, ICA 2010 

ICA 2010 7 

around the airport. INTERNOISE 2006, 3-6 December Ha-

waii. USA, 2006. 

21. VALLET, Michel. Airport noise policies in Europe: The 

contribution of human sciences research. Regulations: 9th 

International Congress on Noise as a Public Health Problem. 

ICBEN.  USA, 2008. 

22. VALLET, Michel; BRUYERE, Jean Claude; LASSAGNE, 

L.; YOMBO, N`dogbia. Community noise around Lyon 

Saint-Exupéry airport; monitoring and control 2000-2004. In: 

INTERNOISE 2005, Rio de Janeiro. Anais do Internoise 

2005. Rio de Janeiro, BRASIL, 2005.  

23. VALLET, Michel; BRUYERE, Jean Claude and AUDY, 

Frederic. The contribution of aircraft and road traffic noise 

sources to global noise around airports. EURONOISE, 1998. 

Munich, 1998. 

24. VALLET, Michel and COHEN, Jean Marie. An epidemio-

logical study on noise in Paris area: methods and preliminary 

results. INTERNOISE 2006, 3-6 December Hawaii. USA, 

2006. 

25. US CENSUS BUREAU. “CSPRO User´s Guide – version 

3.3”. International Programs Center - Whashington D. USA, 

2007.  

26. WHO – World Health Organization. Regional Office for 

Europe. Noise and health. 2000. 

 

 


