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ABSTRACT 
In 1996, Greater Lyon wanted to set up, with five public research centers, an urban noise observatory by 
creating an entity specialized in environmental acoustics: acoucité. In 2002, a permanent noise measurement 
network was created, and in 2007, the city published its noise maps in accordance with 2002/49/EC. In 2008, 
acoucité published a first methodological guide [1], and in 2010, the French Ministry of Ecology announced 
a financial support to the noise observatories. Four cities were selected: Aix en Provence, Grenoble, Nice, 
and Saint-Etienne. In partnership with acoucité, these cities had already made their noise maps and drawn up 
the action plans to reduce noise. These four observatories would have to reach many goals during the period 
2011-2013:  short, medium and long term noise measuring, noise annoyance modeling and mapping, 
environmental noise management counseling, public informing … 

 

First, this article will present the common issues and goals of these observatories, notably based on Lyon’s 
experience. Secondly, we will show a similarity and difference overview between the observatories, 
according to their own issues, stakes, authority fields, and technical skills. Finally, a specific attention will be 
paid to the importance for an observatory of contributing to an independent public debate about 
environmental noise. This article will also provide a common knowledge base that could meet the cities and 
citizens’ expectations by taking into account the possibilities brought by recent technical developments and 
current scientific knowledge in assessing and monitoring population noise exposure. 
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1. URBAN NOISE OBSERVATORIES: ISSUES AND OBJECTIVES   
The urban noise observatories, based on continuous measurement, must meet several objectives: 

• Complete the approach organized around the noise mapping tools [2, 3] 
• Provide clear and independent public information on the current situation and evolution, 

with a "relative" reading of the sound environments that we could meet in an area as 
diversified as a metropolitan area, 

• Anticipate, monitor and capitalize knowledge during the implementation of major 
projects, 

• Share and distribute knowledge concerning the effects of transport means on noise 
environment, but also on pollution and landscape... 
 

These two "technical" approaches (measuring for the permanent networks and calculation for noise 
mapping), deriving from engineering sciences, are not the only tasks of a noise observatory. It also has 
to develop noise perception evaluation tools, awareness-raising and education methods, and also 
sound recordings which are the only way to reflect the long-term trends of urban soundscapes.    

Beyond the pure technical aspects, the noise observatories have to contribute to a better 
consideration and a civic management of the public (sound) space. 

2. BRIEF DESCRIPTION OF FRENCH NOISE OBSERVATORIES 

 
Figure 1 – The Five Southeastern French Observatories 

2.1 Urban area of Saint-Etienne’s noise observatory  
The observatory is a result of an approach initiated with the French state since the establishment of 

the Environmental Noise Prevention Plan (ENPP) in accordance with the requirements of 2002/49/EC. 
It has also helped to initiate a partnership with the transport infrastructure managers and with the 
residents' associations. A full time engineer is working on this project. One of his main objectives 
consists in dealing with the noise issues of the most exposed cities. The noise department organization 
is structured in 3 main steps: 

• The noise maps and ENPP, providing a first level of knowledge and information about the 
areas of influence of each stakeholders.  

• The measurement network, which objectifies maps and clarifies the actions of the ENPP 
• Treatment of the noisier situations, reducing noise exposure levels and improving the 

quality of life of the agglomeration 

2.2 Urban area of Nice Côte d’Azur’s noise observat ory 
This tool answers clearly to the citizen expectations. It is necessary to develop some tools for urban 

monitoring in order to know in real-time the city metabolism roughly his health level). For example, an 
experiment was conducted in 2011 in Cagnes-sur-Mer and consisted in collecting environmental data 
from sensors scattered throughout the city, via low frequency waves and displaying this information on 
a web dashboard available for technicians, politicians and, coming soon, for the public. The 
well-informed citizen can become an actor of his city, and the well-informed decision-maker is able to 
act more quickly to resolve crisis situations. Sound level meters are obviously part of this system and 
will be integrated into the noise observatory, as well as the mobile stations measuring in short, medium 
and long term. Public health issues must be treated using new information and communication 
technologies. The various indicators of Nice Côte d'Azur’s ENPP, such as the amount of people who 
have been protected from noise thanks to the actions of the plan, the amount of noisy railway 
kilometers, and the number of noise overexposed zones, will be calculated not only theoretically but 
also concretely by a physical measurements network. 
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2.3 Urban area of Aix-en-Provence’s noise observato ry 
The observatory is a logical extension of the whole process of consultation and noise territory 

policy, following the publication of the noise maps in 2009. 
Indeed, after three years of consulting and partnership with the different noisy infrastructure 

managers, the Aix’s urban area has implemented a real financial inciting policy in order to reduce the 
main noise problems of the territory, in partnership with city councils. 

Then, the observatory would follow quantitatively the noise evolution in the area, and as well 
qualitatively by working with the population in different projects (pedestrian areas, significant 
development of public transport, new structural facilities ...) including the city center. 

2.4 Urban area of Grenoble’s noise observatory 
After publishing its noise maps and its ENPP, for the same reasons as the other cities, Grenoble 

urban area wished to complete this approach by a permanent measurement network. This urban noise 
observatory will be clearly dedicated to operational actions, particularly through a partnership with the 
city planning Department, in order to take into account noise issues in urban policy, as well as air 
quality, energy, climate, landscape, biodiversity… Moreover, an urban area like Grenoble is 
characterized by an important urban diversity, with a very dense town center and green suburbs’. The 
observatory will provide a technical skill to both suburban and urban areas.  It will allow a new 
dialogue based on indiscutable technical elements with the infrastructure managers in order to reduce 
the noise-overexposed areas. 

3. MEASUREMENT STATIONS LOCATIONS 
A sound observatory has also to deal with operational difficulties, particularly in terms of location 

possibilities (permissions to install equipment in the public domain), data communication (transfer 
volumes) and power supply. 

Indeed, in order to follow the acoustic evolutions, it is necessary to monitor continually the urban 
areas. Several criteria must be taken into account in order to respect diversity in the selection of the 
measurement stations locations: 

• urban centers, first, second and third ring of the city, including rules based on population density, 
• dominant sound sources, related to road, rail and air traffic, and human activities (leisure, local 

trade ...) 
• time scale: indefinite duration, particularly to give an account of overall noise evolution ; a few 

years to reflect changes related to large urban projects (roads creation or modification, creation of 
urban parks ...) ; a few days to a few weeks to reflect contextual situations or events (working sites, 
traffic tests, temporary arrangements ...) 

 

 
Figure 2 – Measurement stations locations in Greater Lyon 
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Figure 3 – Examples of dominant sound sources 

 

4. DATA PUBLICATION 
For each measurement station, data publication is based on several principles: 

• geographical scale values, 
• time scale values (day - month - year), 
• values corresponding to the main indexes described in the French and European 

regulations, 
• "reference" values allowing comparisons in time and between stations, 
• value publication with a time-lag to ensure data validation (failures, errors ...). 

 

 
Figure 4 – Data publication in acoucité’s web site 

 

5. CASE STUDY: HOW A METROLOGICAL SUPPORT CAN BE US ED IN A 

PARTICIPATORY APPROACH? 
In this example, the purpose of the metrological approach is to reflect how an increase of the 

railway traffic can become a project respectful of sound environment, co-built with all the 
protagonists: 

• municipality services, elected officials and technicians, 
• technical services of the infrastructure managers, 
• local residents association, 
• engineering firm specialized in acoustics. 

 
The traffic frequency of a railway line has to increase in order to respond to the increasing needs on 

a mean of transport considered as more environmental respectful than the individual motorized travels. 
The local resident association contacts the sound observatory (acoucité) to be "prepared" for the 
project technical meetings organized as part of the public consultation. An introduction to acoustic is 
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given to the residents. Several meetings are organized with the operator who describes the various 
studied alternatives: noise barriers, new rolling stock, and house insulation in the most critical cases... 
These meetings highlight two opposite trends: 

• concern about the future acoustic situation, not very reassured by the technical studies, 
• limited confidence between different protagonists. 

 
As part of the observation process, a measurement campaign is planned at various points selected 

by the residents, independently of the technical studies. A reference station is proposed for long term 
measurements, during the execution of work and after work during the operation of the railway line. 

A metrological station is installed in front of the association president’s house, about one year 
before the work started.  

 
Figure 5 – Reference measurement station 

 
Results are regularly communicated to the residents and specific reports are sent to the municipality, 

the association, and the infrastructure manager. Through a web interface, all protagonists can follow 
the noise levels evolution. In addition to the measurements, a survey was conducted among the 
residents. The results indicate a positive perception of trends, with some negative points about the 
vibrations and the train speeds. This state of "consensus" is always fragile. For these reasons it seems 
important to monitor sound in medium and long term and maintain a dialogue. The reference 
measurement station will remain in continuous operation (online consultation) over several years and 
then will constitute a key element of public debate about transport infrastructure. 

6. CONCLUSIONS 
Beyond the few year experience gathered on Lyon urban area, urban noise observatories will have 

to prove their relevance as a tool made for serving the citizens (information) and the decision-makers 
(city politicians) but also research (allowing a better population exposure knowledge and its effects on 
health). Transparence and independency (guaranteed by a citizenship governance and cross-financing) 
of the data published by urban noise observatories are the first condition for the success of these 
missions.   
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