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Preamble 
This guide neither covers nor expands 

upon all the various fields and meth-

odologies related to a noise-

observatory approach. For example, it 

does not cover the acoustic fields, nor 

acoustic standards and regulations, 

which are the subject of a wealth of 

literature. 

However, it proposes a framework of 

fields to be studied by the future direc-

tor of a permanent noise measure-

ment network. 

Likewise, this guide only touches upon 

the "metrological" aspect, which is but 

one component of an environmental-

noise observatory. 

Finally, it does not deal directly with 

airport surveillance, which is subjected 

to even greater control and supervi-

sion. 

While this guide is principally con-

cerned with urban-areas and transport-

infrastructure noise, it can also con-

tribute to a consideration of other noise 

sources (commercial activities, public 

spaces, airborne noise, etc.) and on 

other territorial scales. 

Above all, this guide is meant more as 

a sharing of experiences (specifically, 

those studies carried out in Greater 

Lyon and in other urban areas), than 

as any real finalized study, for the ob-

servatories in question are constantly 

evolving. Therefore, this guide is more 

an exercise in sharing than an analysis 

of the scientific and technical literature 

available. 

 

On International Noise Awareness Day 1999 

two hundred students walked through the city 

and did nothing but listen. 

SOUNDSCAPE, THE JOURNAL OF ACOUSTIC ECOLOGY 

VOLUME 1, NUMBER 1, SPRING 2000 
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1. Introduction 
Ambient noise is a primary concern 

for inhabitants with regard to their 

health and quality of life.  22% of 

the European Union population or 80 

million people are exposed to more 

than 65 dB(A) of road traffic noise 

alone during the day (Lambert, 

2000), and 54% of the French1 

consider noise a form of pollution at 

their home, with transport being the 

main cause (INSEE, 2002). These 

trends are just as evident in France's 

urban areas. A recent study carried 

out in Greater Lyon confirms the 

local importance of this issue. 

 

GREATER LYON'S PERCEPTION OF QUALITY OF 

LIFE AND ENVIRONMENT, STUDY REPORT, 

JANUARY 2007 

The results (study carried out by 

INPES: http://www.inpes.sante.fr/) 

for the Greater Paris region present 

similar trends 

(http://www.bruitparif.fr/cms/index.p

hp?id=165), as does the nationwide 

study carried out by the French Order 

of Architects in 2006 

(http://www.architectes.org/connaitre

-l-ordre/actions-de-l-ordre/enquete-

grand-public-sur-le-logement). 

                                           
1 INSEE PREMIERE No. 868 – Octo-

ber 2002 

In fact, all studies carried out over the 

past several decades demonstrate the 

significance of noise as a main cause 

of the deterioration of quality-of-life 

and comfort.  

Indeed, road traffic noise consistently 

emerges as a nuisance, no matter the 

study carried out, whether in France 

or elsewhere in Europe. Numerous 

studies also demonstrate that noise 

has a social cost, degrading people's 

health (according to the WHO) and 

well-being (disrupting business, sleep 

and communication, causing stress, 

etc.). Noise can also result in a social 

disparity of the urban territory and a 

depreciation of property. The devel-

opment of a permanent noise-

measurement observatory is clearly in 

line with a policy of sustainable devel-

opment and answers the public's 

ever-greater expectations to be kept 

informed of one of the most important 

environmental factors with regard to 

their quality of life. 

Since its creation in 1996, acoucité 

and its partners have sought to de-

velop the savoir-faire and initiatives to 

meet these expectations. Since 2002, 

acoucité has carried out permanent 

network-based measurements (via 17 

monitoring centres in 2008, 25 

planned for the end of 2009, and a 
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specially equipped vehicle) within the 

Greater Lyon area. In particular, this 

approach highlights the temporal 

variability of a given population's ex-

posure to noise, depending on the day 

of the week and the time of year. It 

also illustrates the difficulty of retran-

scribing noise exposure via a single 

mean value (as proposed by calcu-

lated mappings) and the residents' 

oft-observed rejection of a single indi-

cator. Finally, this approach favours 

the acoustic monitoring and evalua-

tion of a city's large urban-

development projects. 

The development of a noise observa-

tory must also take into account the 

requirements of the European Direc-

tive of 25 June 20022. This directive 

was translated to French law via Edict 

no. 2004-1199 of 12 November 2004 

and by Act no. 2005-1319 of 26 Octo-

ber 2005 (Chapter IV: Ratification of 

Edict no. 2004-1199 of 12 November 

2004 for the adaption to French law of 

Directive 2002/49/CE of the European 

Parliament and the Council of 25 June 

2002 relative to the evaluation and 

management of environmental noise). 

                                           
2 Recommendations - Working 

Group on the Assessment of Envi-

ronmental Noise (WG-AEN)  

The European Directive on Environmental Noise 

allows for the use of noise measurements for 

the carrying out of strategic noise mappings, 

and it would be inappropriate for the WG-AEN 

to recommend that noise measurements not be 

used to this end. Nevertheless, the WG-AEN 

encourages member states and their competent 

authorities to begin by carrying out a strategic 

noise mapping in accordance with the European 

Directive by employing calculation methods 

wherever possible. The WG-AEN is also aware 

that noise measurements are essential for the 

development and validation of calculation 

methods. Measurements also play a role in the 

verification of calculation-based noise levels, as 

well as in the development of local plans of 

actions and evaluating the effectiveness of 

those plans of action implemented. 

These new regulations impose on 

large urban areas: 

• The mapping of noise and of the 

populations' exposure. 

• The identification of "calm zones". 

• The raising of public awareness. 

• The implementation of plans of 

action to make up for lost time 

and for prevention. 

So, the link is clear between a perma-

nent noise-measurement observatory 

and a mapping approach that meets 

the requirements of the European 

Directive.  For this reason, a list of 

urban areas and urban units liable to 

be concerned by these regulations has 

been included as an appendix to this 

document. 

acoucité is supported by Greater Lyon 

in carrying out within its territory a 

feasibility study and setting up a per-

manent noise-measurement observa-

tory. It is in this context that ADEME 

has supported this effort to elaborate 

a methodological guide (version 1-

2006) to assist in the setting up of 

permanent noise-measurement ob-

servatories, based upon this local ex-

perience. 

This second version of the methodo-

logical guide is meant principally for 

those urban areas desirous of setting 

up such a noise-monitoring tool, simi-

lar to those that already exist for the 

monitoring of air quality. It integrates 

the advances made in this field within 

several urban areas (Lille, Brussels, 

Paris and Lyon). 

In a way, noise is an energetic by-

product that can most often be char-

acterized as "useless"; indeed, noise 

is the unwanted result of travel. A 

permanent noise observatory could, 

therefore, be considered an indirect 

tool for the evaluation and 



Guide for a Permanent Noise-Measurement Observatory      7 

acoucité - 59, avenue Lacassagne 69003 Lyon - http://www.acoucite.org  

monitoring of the energy balance of 

urban travel activities, within the 

framework of a search for optimiza-

tion. This methodological guide is also 

based upon the work carried out by 

several working groups set up by 

acoucité and Greater Lyon, as well as 

upon the continuous measurement 

experiments carried out within the 

territory. 

Nevertheless, all effects of urban 

noise are not solely and directly linked 

to noise levels; multiple factors (both 

contextual and individual) complicate 

a dose (noise)/response (effects) rela-

tionship that comprises a wide array 

of data. The energetic monitoring of 

ambient noise via a noise-

measurement observatory must not 

mask the complexity of the study and 

surveillance of noise environments, 

particularly in an urban setting. 

For this reason, a 

noise-measurement 

network must follow 

a broader diagnostic 

procedure that im-

plements additional 

approaches that are necessary for an 

understanding of not only the physi-

cal phenomena, but also the complex 

urban and human phenomena that 

contribute to the feeling of acoustic 

annoyance or comfort. 

Therefore, at least 3 method types 

can be identified that complement 

such measurement taking and con-

tribute to an observatory-based ap-

proach:  

• Those methods based on percep-

tion and relying on the social sci-

ences (studies, round tables, 

etc.); they favour a qualitative 

approach; 

• Those methods based on propa-

gation calculation models and 

allowing for a macroscopic ap-

proach for large territories, such 

as those implemented within the 

framework of the European direc-

tive of June 2002; 

• Those methods based on sound 

pickup techniques; they favour a 

"sound heritage"-based ap-

proach. 

These methods are mutually compati-

ble and complement the data pro-

vided by acoustic metrology. Long 

ignored as a form of pollution, noise 

can no longer be considered an inevi-

table and uncontrollable nuisance or 

the price to pay for modernity; paral-

lel to the populations' ever greater 

exposure and sensitivity to noise, 

innovations now allow sound-

emission levels to be limited at the 

source, as well as allowing for better 

sound-reception protection. On a 

wider scale, the spread of such terri-

torial development and transport 

plans as PLUs, PDUs and SCOTs also 

allow urban areas to integrate noise 

considerations as criteria for the ori-

entation of urban travel and develop-

ment policies. The recent emergence 

(in France and Europe) of permanent 

urban noise observatory projects, 

based on principles similar to those of 

networks for the measuring of air 

quality, is in keeping with the princi-

ples of sustainable development. 
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The word observatory stems from the French word observation, which itself is derived 
from the Latin word observatio. Observation (1361) came to refer to the action of care-
fully and consistently considering nature, man and society in order to gain further un-
derstanding. The French word for observe, observer, (to lend one's attention to, to sur-
vey, to respect, to honour) stems from the Latin word observare, which consists of the 
prefix ob- (proximity, cause, exchange) joined to the root word servare (to be atten-
tive to, to conserve, to preserve). The masculine French noun for observatory, observa-
toire, initially designated a scientific establishment dedicated to carrying out astronomic 
observations (from 1667). By extension, other types of observatories (economic, social, 
etc.) subsequently made their appearance. In 1785, observatoire also began to refer to 
an elevated site favourable to observation. The "observational sciences" (the adjective 
observational dates from the 20th century) are therefore fact-based sciences; rather 
than relying on experimentation, they make due with observation. To observe means, to 
a certain extent, to interpret. Every observation consists of choosing among the numer-
ous details that together constitute a particular phenomenon and retaining only that 
which is deemed useful to science: noting the time of an observed planet's passing a 
specific point in the sky, for instance. 
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1.1 Why a sound observatory? Main objectives 
 

While numerous objectives are often 

put forward, each answers a more 

general desire to implement a tool for 

evaluating and raising public aware-

ness of the urban area's policies for 

the control of ambient noise. 

It therefore consists of a meas-

urement tool aimed more towards 

action than just description: doctors 

and parents do not need a thermome-

ter to determine if a child has a fever; 

however, a thermometer is necessary 

to determine the seriousness of the 

situation and if the therapy is effective 

or needs to be adapted. 

Therefore, the objectives are: 

• Objectify and follow medium- and long-term evolutions with regard to 

changing social expectations, technologies and travel/transport. 

• Better understand phenomena linked to context (speed, weather, urban 

fabric, etc.) and to which inhabitants are particularly sensitive, and act upon 

these parameters. 

• Deal with a main environmental concern of inhabitants with regard to their 

quality of life. 

• Provide information on and a quantification of noise exposure that is more 

precise and more targeted than that provided by calculated mapping. 

• Determine the impact of measures taken over a prolonged period or from 

time to time and evaluate the effectiveness of these actions. 

• Favour the consideration of noise with regard to urban-planning (hous-

ing, public spaces) and housing initiatives, beyond the simple regulatory re-

quirements.  

• Anticipate and evaluate the means to implement in order to meet the 

requirements of the European Directive. 

• Centralize the information and data currently scattered among various bod-

ies (traffic, weather, etc.). 

• Constitute a "sound heritage" unique to each city and neighbourhood. 

• Propose a framework for epidemiological studies on the long-term effects 

of noise on human health. 

• Provide the mappings and more qualitative approaches with additional 

and overlapping information. 

There currently exist few permanent operational networks for measuring environ-

mental noise in France. Making use of the first measurement networks will allow for 

a widening of those uses and practices linked to the capitalization and treatment of 

acoustic data. This document's conclusion presents two practical cases as examples 

of what can be done with the help of a metrology-based noise observatory. 
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1.2 How to set up an observatory? 
 

The observatory's objectives, which can 

vary from one measurement point to the 

next, must first be defined before the 

choice of methods, tools and sites can be 

implemented. Indeed, this classic situa-

tion of the experimental in situ plan re-

spects the usual stages: formulate the 

problem or issue (mapping validation, 

epidemiological study, urban develop-

ment monitoring, etc.), define the hy-

potheses, then set up the methods and 

tools.  

 

Examples of representativeness and sensitivity criteria depending on the objec-

tive 

 

Objective Representativeness 

criterion 

 

Sensitivity criterion 

 

Evolution of traffic pa-

rameters 

Proximity of the main 

road or of the various 

noise sources  

Low limit value for measur-

ing instruments 

Out of ground effect pro-

pagation 

Altitude, weather condi-

tion  

Sufficient dynamics between 

extreme weather conditions 

Epidemiology Proximity of the popula-

tions 

Daily "off-site" exposure 

(dosemeter) 

Urban development Zone to protect (noise 

reception or emission) 

Sites representative of social 

uses 
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Following this study phase, the setting up of a measurement network will necessitate the 

carrying out of various stages: 

• Feasibility study, researching and choosing measurement station sites, ne-

gotiations with site owners. 

• Metrological, communication, computing, etc. equipment. 

• The installation, connecting/hooking up (electricity, telecommunications, 

etc.) and activation of the noise measurement stations. 

• Secondary expenses (setting up connections with the service providers [tele-

communications + electricity]) and the corresponding service fees. 

• Guarantee, maintenance and training on using and managing the meas-

urement network. 

• Using and taking advantage of the acoustic data provided by the perma-

nent urban noise measurement network. 

• So, the expected services can be:  

• "Global" ("turnkey" provision of an operational and parametrised system, in-

cluding studies and engineering for the physical installation of the central 

computer system and the measurement stations). 

• Or "partial", when certain tasks can be completely or partially carried out in-

house. 

• Likewise, with regard to setting up the central computer system, two scenar-

ios are possible: 

• The central computer system could be "hosted" internally (issuing body's or 

contracted party's equipment). 

• The system could be hosted externally, with a view to completely freeing one-

self from the system's maintenance. 

 

This guide therefore proposes a study that should allow a body desirous of set-

ting up an observatory to consider its situation and to choose the best options 

and solutions according to the orientations, objectives, resources and means 

that it would like to accord its project. 
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2. A few experiments outside Greater Lyon 
In France, there exist two urban-area observatory initiatives in addition to the approach 

developed by Greater Lyon: 

• That of Paris and the Ile-de-France region, developed by BRUITPARIF. 

• That of Greater Lille. 

A few other European networks are operational (Brussels, Madrid, Athens, etc.). Being 

the oldest and most developed network, and including the greatest number of measure-

ment stations, the Madrid network was the subject of an on-site visit. 

2.1 Madrid's experience 
 

Madrid enjoys over 15 years of experi-

ence, with a permanent network of cur-

rently 30 fixed stations. Only the central 

urban area is equipped with measure-

ment sensors. The Madrid network has 

received financial backing from Europe.  

 

COMBINED AIR-NOISE-WEATHER STATION 

 

This acoustic network has been entirely 

developed with that of air quality. For 

this reason, the measurement stations 

are comprised of fixed buildings covering 

a surface area of around 8 sqm. Most 

stations are equipped with weather sta-

tions; some are equipped with counting 

sensors for road traffic. Stations are set 

up within the public domain, preferably 

near public buildings. 

 

 

DISPLAY TO RAISE AWARENESS 

 

The acoustics laboratory is also equipped 

with three mobile laboratories (equipped 

with GPS, GPRS, etc.). These mobile 

laboratories contribute to a gridding of 

the entire territory (4-hour measure-

ments; grids with 250 metre sides), in 

order to update Madrid's noise map. 

 

MOBILE LABORATORY 
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The surveillance network's stations are located near the city's principal thoroughfares and 

therefore monitor high noise levels. The stations are all located within the city limits. The 

data are centralized and integrated into the city's geographic information system (GIS). 

The measurements are the subject of an annual report and are shared with the public via 

the Internet and the local press. The measurements are made use of to several ends: 

• Calibration/adjustment of mappings and monitoring of evolutions. 

• Raising public awareness. 

• Education. 

• Urban development and planning (monitoring before and after). 

• Noisy and public events. 

2.2 Brussels' experience 
Since 1995, Bruxelles-Environnement (IBGE) has progressively set up a noise measurement 

network. Today, 17 stations are scattered throughout the entire Brussels-Capital region: 

• 9 are specifically dedicated to airborne noise. 

• XX are installed along railways. 

• XX are installed along motorways.  

• 2 are installed along urban motorways. 

• 1 is installed in a neighbourhood without any preponderant 

source of noise. 

The stations continually record the levels of noise, thereby ensur-

ing a permanent surveillance of the noise levels to which the 

population is potentially exposed.  

The acoustic indexes thus collected allow for the observation of 

their changes over time, the discovery of trends and the evalua-

tion of the effects of measures to fight noise pollution, as well as 

the validation of models and noise maps. 

2.3 Greater Lille’s experience 
 

The local demand for noise evaluation was 

very strong, as much on the part of city 

planners as on the public. Greater Lille 

therefore carried out temporary noise 

measurements. 

A provisional pro-

gramme plans on 

measuring the 

noise of the city's 

main transport in-

frastructures.  The 

sites are chosen 

according to traffic 

conditions, geographic distribution and 

available installation supports. It amounts 

to locating the "trouble spots". 

 

A permanent noise measurement network 

is currently being set up (60 sensors in 

urban areas, 10 sensors for the city's mul-

tilevel road network, 20 sensors in calm 

zones).  This network uses the wireless 

communication protocol GSMDATA to 

transfer 15-min LAeq. 
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Strategically, the installation of these sen-

sors covers the great-

est variety of sites 

(urban zones, rural 

zones, motorways, 

etc.), in collaboration 

with state authorities 

and other local play-

ers.  Rules covering 

the use and dissemination of the results 

will be defined. The data collected are 

managed and processed with the help of 

internally-developed computing tools.  

 

The installation of sensors favours those 

supports that already have an electrical 

power supply (videos, the façades of pub-

lic buildings, public facilities, etc.). 

 

 

A simplified, initial implementation phase 

was followed by ever more complex sub-

sequent phases. The collected data are 

integrated into the traffic observatory, 

which is the subject of an annual publica-

tion of single indicators. 

A periodic document (year, month, tri-

mester) analyses the results in detail (re-

sults by site type, weather impact, traffic, 

speed, etc.). 

 

 

 

 

 

 

2.4 The experience of the LCPP 
of Paris 

 

In July 2002, the Central Police Prefecture Laboratory (LCPP) of Paris published an explora-

tory document entitled "Project for a permanent ambient noise measurement network in the 

Ile-de-France region", based on a type 1 instrumentation (in accordance with NF EN ISO 

CEI 61 672-1) and on the acquisition of meteorological data according to the specifications 

of standard NFS31 110. This document was supplemented with fact sheets. The choice of 

station type (type 1 or 2) remains in fact essential. Indeed, observatories are founded upon 

the examination of long-term trends. However, given the fact that trends evolve modestly 

and predictably, it would be best not to add an element of uncertainty to measurements 

which, within this context, are relatively more important than the methodology. 
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2.5 Bruitparif’s experience 
 

Created in 2004, the association Bruitparif 

gathers together the various players in 

the fight against noise pollution within the 

Ile-de-France region.  Its primary goal is 

the development of a noise monitoring 

network (the RUMEUR project), to com-

plement the noise mapping approach. This 

network is meant to serve as a transpar-

ent information tool and an indicator for 

the monitoring of noise prevention poli-

cies. Bruitparif has at its disposal: 

• A laboratory vehicle. 

• Portable noise monitors for "short-

term" measurements. 

• Permanent measurement stations 

(medium- and long-term monitoring). 

 

The RUMEUR project entered its opera-

tional phase in 2008, with the implemen-

tation of around ten permanent stations 

each year. The network's measurements 

are available to all interested parties via 

the association's Web site. 

 

Bruitparif has provided itself with a labo-

ratory vehicle equipped with a 4-metre 

telescopic pole on 

which can be 

mounted a meas-

uring microphone, 

as well as a 

weather station, 

allowing for the 

real-time collec-

tion, processing 

and transfer of 

data. The vehicle 

is completely 

autonomous, thanks to its integrated solar 

panel. It can therefore carry out fast, mo-

bile series of measurements and accumu-

late the collected data in a single day. Its 

cost is €44,000 (excluding tax). 

 

Breakdown of vehicle costs (excluding tax) 

Vehicle 12,500 

Equipment (poles, solar panels, computer, batteries, modem, etc.) 6,000 

Design and implementation of modifications 16,500 

Weather station, GPS, acoustic equipment 9,000 

 

3. Organizational choices 

3.1 Project players and managers 
Various departments can be responsible for the management of an observatory project 

within an urban area. Here are but four possibilities:  

• The roads department (the case of Greater Lille). 

• The urban ecology departments, in partnership with another body (case of 

Greater Lyon). 
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• Those departments specifically in charge of noise control (case of the 

Police Prefecture of Paris). 

• The health and hygiene departments. 

• Management can also be attributed to an outside body. 

 

In this manner, the Bruitparif association 

gathers together the various anti-noise-

pollution players of the Ile-de-France re-

gion (the region, state and territorial de-

partments [départements], as well as the 

representatives of business interests, in-

frastructure managers, environmental 

associations and sound professionals). Its 

main mission is the development, imple-

mentation and day-to-day running of a 

surveillance network. As for acoucité, this 

association gathers together various local 

and national players to accompany urban 

areas in setting up and running noise ob-

servatories. 

In any case, the project manager must 

ensure the collaboration of those depart-

ments with competence in the comple-

mentary fields and maintain a certain level 

of collaboration and participation on the 

part of all bodies potentially concerned by 

noise control within the urban area in 

question. An urban noise observatory ne-

cessitates a transversal, collaborative ap-

proach. 

The following hypotheses are based on the principle that a noise observatory is an initiative 

at the urban area level. With regard to certain measures, the project manager will be faced 

with numerous choices linked to the identification of possible players and tasks. For each 

task, the choice can therefore concern:  

• An "internal" implementation, when the skills already exist or can be cre-

ated; in this case, the measurement network project is the subject of an in-

vestment budget entry, of course, but it also falls within the remit of the de-

partment's plan of action. 

• An implementation delegated to a private body. In this case, the project 

manager will have to define the specifications of a public invitation to ten-

der. 

• An implementation via internal collaboration (among departments) or ex-

ternal collaboration (public or semi-public departments). In this case, the 

project manager will have to make provision for a partnership agreement. 
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3.2 Project partners 

The very concept of a permanent noise-measurement network implies a rapprochement 

with numerous departments, each with its own field of expertise essential to the proper im-

plementation of the measurement network. 

A -  Geographic Information System (GIS) manager  

Data concerning device location and the identification of green and "sensitive" zones (hospi-

tals, schools, etc.) are most often geo-referenced. An analysis of the data therefore allows 

for a localization and identification of the measurement station installation sites. In the ab-

sence of data, it would be useful to turn towards a supplier such as IGN3  , with BD TOPO®. 

In addition, the DE/CE/2002 imposes a noise exposure mapping that naturally relies on GIS 

tools. It is therefore more than useful to consider a geo-referencing of the noise meas-

urement network data. 

B -  Transmission network manager 

A measurement station can rely on various types of transmission, based on either passive 

networks (copper, fibre, etc.) or active networks (radio, data, etc.). Depending on the cir-

cumstances, the project manager will seek an optimization (transfer cost, feasibility, speed 

and volume) of the transmission mode, depending in particular on the installation location 

of each measurement sensor.  

C -  Traffic data manager 

In general, only main thoroughfares are the subject of permanent measurements (volume, 

speed, road/lane direction, distributions of light vehicles/heavy goods vehicles, etc.). Less 

frequented roads are the subject of either occasional measurements or calculated estima-

tions. A permanent noise-measurement network will favour real-time, continual data, if the 

goal is to analyze and monitor noise variations according to traffic parameters. Traffic mea-

surements usually include a time and date, with an average spacing of around 10 hourly 

measurements per road, representing a file of some 0.5 MB/site/month. The manager of a 

noise measurement network is therefore faced with two options, which complement more 

than then they oppose one another: 

• Collaborate with traffic managers. 

• Develop his/her own traffic measurement network. 

With regard to noise monitors installed without an existing measurement system, and when 

these data are necessary, several methods of measuring traffic exist. It would seem that 

"radar"-type techniques are the most suitable choice, due to their low electricity consump-

tion, small size and ever diminishing investment cost.  

D -  Manager of the computer system and network 

Finally, an urban noise measurement network will require both computer hardware (equip-

ment) and engineering (development of communication interfaces), for at least three rea-

sons: 

• The measurement stations will communicate with a centralized server. 

                                           
3 Institut Géographie National ("National Geographic Institute") http://www.ign.fr/ 
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• Storage will be carried out via a database favouring the management of acoustic 

and other (traffic, weather, etc.) data. 

• The data will have to be processed upstream (at the stations) or downstream (at 

the server). 

E -  An energy manager required at the measurement stations 

Two configurations are possible: 

A permanent electrical power supply via cable: 

• The station is connected to other equipment, as well as to the existing private 

electricity network. 

• The station is located within the public domain without an existing power supply: 

electricity provided by a supplier (counter, etc.). 

• The station is located on a site that does not belong to the manager, thereby ne-

cessitating an energy-supply agreement.  

In any case, it is imperative that the electrical installation meet current standards, with par-

ticular attention being paid to equipment that can be accessed by the public.  

An autonomous electrical power supply: 

• Energy is provided via batteries. Accessibility must facilitate maintenance. Power 

supply via battery should be reserved for those situations in which a cable feed 

is impossible due to the elevated cost of human interventions, which multiply the 

risk of an accident occurring. 

• Energy is provided by photovoltaic cells or some other technology. This optimal 

solution will be favoured particularly when the impact on the surrounding land-

scape is minor and when the energy needs are low (which depends, in particular, 

on the type of data transmission). 

F -  Intervention services within the public domain 

Finally, the management of a network of measurement stations - in particular, its installa-

tion – will have to be ensured by those services capable of intervening on public roads while 

respecting the relevant rules of use and safety, as much for the benefit of other profession-

als as for that of users. It is therefore essential that the stations' anchoring systems be as 

polyvalent, reliable and simple as possible.  

Furthermore, the choice as to where to install the sensors must also take into account the 

access rights and accessibility of the supports. The constraints will also vary according to 

the measurement time scale (permanent or temporary). 
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4. What exactly is an observatory? 

4.1 The fundamental needs 

First of all, the network manager will have to identify those players liable to meet the basic 

needs of the observatory. The following table lists the fundamental needs along with the 

potential suppliers/service providers. The project manager can thereby identify the type of 

contractual relationships to be implemented. 

 

Public/semi-public  

Internal External 

Needs 

to the Manager 

Private ser-

vice provider 

 

Fixed sound stations    

Traffic stations (fixed and mobile)     

Weather data    

Transmission    

Energy    

Data storage    

Sensor installation    

Monitoring, equipment maintenance    

Data processing, analysis    

Information, communication    

 

 

 

4.2 Acoustic needs: integration, responsiveness, vo lume 
 

Data transmission constitutes a key element 

for the successful development of a noise 

measurement network. Whatever the par-

ticular option chosen (GPS, GPRS, cable, 

ETHERNET, ADSL, etc.), a consideration of 

the volume (linked to the duration of inte-

gration and to the volume of the basic indi-

cators chosen) and the occurrence of the 

data (linked mainly to the network's ex-

pected responsiveness, with warning thresh-

olds) is therefore necessary. 

 

 

An acoustic sensor carries out a series of 

energy-intensity measurements, then inte-

grates and/or applies a statistical processing 

of this intensity over the period of reference 

(known as the "integration duration") that 

has been predefined (1/8 s, 1 s, 1 h, 10 h, 

24 h, etc.). It then provides a datum, known 

as a "basic indicator". 
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The network manager will therefore have to make a decision according to the imperatives 

peculiar to the observatory's designated objectives, concerning the type of data to be 

collected, transmitted and stored: 

• A long-term approach can be satisfied with hourly measurement transmis-

sions in non-real-time. 

• An "expert" approach will favour a short measurement spacing, in order to 

be able to reprocess the basic data. 

• An approach for "responsive" interventions (targeting traffic or a con-

struction/work site, for instance) will necessitate a management and trans-

mission of data in near real-time. 

The integration duration of the acoustic datum is therefore a key factor for the project: 

• Short duration: a wealth of information, but a heavy network (data transfer, 

storage, etc.). 

• Long duration: limited post-measurement data processing, but a minimiza-

tion of operation costs. 

Likewise, a frequency measurement, as compared to a simple energy measurement, will 

multiply by more than 30 (third octaves) the volume of data. 

4.3 Data size estimations 

The values presented in this chapter are provided as examples and depend on the sys-

tems and technologies installed. They must therefore be adapted to the technical speci-

ficities encountered. 

Basic sizes (estimations) taken into consideration for the optimization of data transfer: 

• Beginning-of-file label  :  around 120 bytes. 

• First stored value :  5 bytes/indicator. 

• Subsequent values :  2 bytes/indicator. 

While the daily transfer of a few aggregate indicators over a long integration duration 

results in a file size of only a few bytes, the transfer of spectral values over a duration of 

1 second results in a file size of several dozen megabytes. 

4.4 Warning indicator 

When setting up parameter-based warning messages, one must also arrange for their 

storage.  For instance, to send a threshold value with a response time of around 15 min-

utes and a maximum of 4 warnings per hour, one should plan on 20 bytes per hour, for a 

highly improbable maximum of 480 bytes/24 hours. 

4.5 Top-down information 

A measurement sensor is considered autonomous: the only top-down piece of informa-

tion is that potentially linked to the sensor's configuration (calibration, etc.), which is not 

taken into consideration in the above calculations and can be considered marginal. 
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4.6 Data storage 
Based on the above cited specifications, it will therefore be necessary to optimize the 

data-storage method, with regard to: 

• Technology and hardware, with mass-storage sizes calibrated accordingly. 

• Software, with a database capable of searching and managing an ever grow-

ing database. 

Two extreme hypotheses are therefore tested, based on an observatory comprised of 30 

stations. A basic indicator is allowed 2 bytes. 

A – Low hypothesis 

• 2 bytes per indicator. 

• 3 regulation periods per day. 

• 4 indicators per period. 

• 365 days a year. 

• 30 stations for the observatory. 

2 x 3 x 4 x 365 x 30 = 262,800 bytes per year for the observatory (270 KB). 

B- High hypothesis 

• 2 bytes per indicator. 

• 3,600 basic indicators (1 per second) per hour. 

• 30 third octaves. 

• 24 hours a day and 365 days a year. 

• 30 stations for the observatory. 

2 x 3,600 x 30 x 24 x 365 x 30 = 56,764,800,000 bytes, or around 57 GB per 

year. 

4.7 System performance 
Every element of the system will be subjected to performance requirements (speed and 

ergonomics) based, for example, on a 1-second sampling: 

• Consultation of a single station's data acquisition for one day. 

• Consultation of two stations' data acquisition for one week. 

• Consultation of a single station's data acquisition for 6 months. 

Elements linked to the volumes of data, exchanged between the measurement stations 

and the central computer system, can also constitute criteria for the pertinence of certain 

means of wireless communication, such as GSM and GPRS (increased transfer costs). 

Certain elements linked to the types and volumes of data stored at the central computer 

site will also allow for an estimation of the storage volumes necessitated by the central 

computer system. 

Finally, the solution should allow for a setting up of consultation and/or input worksta-

tions within an Internet-type architecture and/or within a client/server-type architecture. 
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In any case, the means of communication and the data volume chosen will necessarily 

have an impact on the costs and operating times. 

4.8 Data transfer and storage solutions 

Various options for connecting sensors to a central server can be considered: 

• The linking of sensors to a fibre-optic network is a priori possible. Neverthe-

less, 2 observations can be made: 

o The often high cost of a fibre-optic connection. 

o The primary network (for instance, traffic lights) imposing a height-

ened level of security for the flux-sharing system. 

• An existing intranet network, when accessible. 

• A cabled telephone link, by attaching a modem suited to the transmission 

format (STN, ADSL, NUMERIS, etc.). 

• A radio link. When the development of such a network is planned for other 

reasons and by other partners. 

• A terrestrial, wireless telephone link (different protocol). 

• A "human" link, via the manual collection of data. Its high cost can be miti-

gated by local connection tools facilitating accessibility (infrared link, Blue-

tooth, Wi-Fi, etc.). 

The system must also:  

• Be autonomous (no data loss): 

o A disrupted connection. 

o An absent central system. 

 

• Be able to evolve: 

o The addition of new measurement stations. 

o To interface with a GIS system. 

o To interface with an infocentre system. 

The transmission of the stations' data is carried out while seeking to minimize the accu-

mulated costs of installation, subscription and transmission, as well as of maintenance 

and interventions. 
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5. Installation and number of measurement points 

The feasibility study is a necessary step that will allow for the identification of the obser-

vatory's needs and the specification of the local objectives, as well as the project's play-

ers and partners. Only then will it be possible to properly proportion the equipment, 

maintenance and operating costs, as well as the necessary partnerships and agreements. 

5.1 Generalities 
A permanent urban noise measurement network is comprised of various inseparable, 

complementary measures: 

• Measurement stations scattered across the territory. 

• A computer system (integration, control, categorization, processing and man-

agement). 

• A communication network linking the computer system with the stations. 

 

In order to establish the installation sites, it could be useful to verify the avail-

ability of such information as that listed in the following table. 

Parameters Sources 

Geography (altitude, topogra-

phy, etc.) 

IGN, greater urban area GIS, on-site obser-

vation 

Weather Météo France, privately owned stations 

Population INSEE, town hall 

Traffic DDE, city/town, greater urban area. 

Public buildings Greater urban area GIS, heritage service, etc. 

•  

• An on-site visit, as well as a direct dialogue with the various departments in 

charge of the urban area affected, remain necessary. 

• The installation sites can then be chosen based on an analysis of the territory 

according to the various typologies encountered (typologies of duration, noise 

environment, territory, etc.). 
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5.2 Typology according to measurement duration 
In order to comprehend the diversity of sound situations, the measurement stations' in-

frastructure can comprise 2 types of station: 

• Fixed stations within a context of measurements taken over an indetermi-

nate duration. 

• Mobile stations within a context of "long-term" measurements. 

Indeed, measurements can be characterized according to three distinct temporal sca-

les: 

• The "permanent" scale: necessary for the establishment of fundamental 

data on a given typology of emblematic urban zones representative of the 

noise environment, as much by their quality as by their gradation, and which 

can be associated with other types of measurement (noise/air coupling, wea-

ther, traffic, speed: multiple-pollution studies). 

• The "long-term measurement" scale for limited mobility stations, per-

tinent "upstream" from urban development projects (a scale of several mon-

ths to several years). 

• The "short-term measurement" scale for mobile stations (a few weeks 

to a few months) linked to particular events (festivals, construction/work si-

tes, etc.). 

5.3 Typology according to the pre-existing noise en vironment 
Finally, two approaches will contribute to a sampling of the stations: 

• The first is based on the type of dominant noise sources. 

• The second is based on the environmental specificities (urban, semi-

urban, rural, industrial, etc.). 

Installation choices will be made according to a reasoned consideration of both ap-

proaches. The "reality principle" must also be taken into serious consideration (material 

options, functional "broken in" links between services, etc.): these parameters will facili-

tate a rapid, effective development of the measurement network. 
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5.4 Typology according to the domain of installatio n 
The installation of sensors can be carried out within either the public or the private do-

main. With regard to the latter, it is necessary to ensure a certain longevity of the instal-

lation. To this end, one could seek to favour: 

• Buildings belonging to the state or local authorities: 

o Schools, urban installations. 

o Equipment services, installations near roads. 

o Territorial collectivity buildings (town halls, day nurseries, etc.). 

• Private companies, whose installations can be expected to last. 

• Individual private properties. 

The "nuisance" aspect of the installation (particularly visual, but also linked to accessibil-

ity for the network manager) for local residents should also be taken into account. Con-

versely, human activity linked to the site on which the sensor is installed must not consti-

tute a source of parasitic noise pollution (a playground next to a transport infrastructure, 

or vice versa, depending on the sound source being monitored). 

An agreement or contract will specify the general occupation or installation conditions 

(duration, etc.), as well as the possible modalities of electrical power and telephone con-

nections. 

Physcial accessibility will also have to be taken into account, in particular for those instal-

lations on closed private properties. Likewise, the continuity of electrical power supplies 

(or even telephone lines) will have to be taken into account (for instance, certain urban 

lighting systems are not powered during the day). 

Finally, the choice of where to set up a measurement station will also be based upon risk 

constraints: 

• For the station (vandalism, bad weather, temperature, etc.). 

• For passers-by (public site) or the site's occupants (private site). 

• For the users and technicians (safe accessibility, etc.). 

The network manager will also have to take into account the operating constraints rec-

ommended by the builder, relevant standards and approved bodies, if these measures 

must have a regulation value. 
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5.5 Typology inspired by the "AIR" networks 
By analogy, and though the issues are dissimilar, the air surveillance networks4 observe 

a measurement station typology comprising seven categories which, when all is said and 

done, cut across these three criteria (source, duration, environment): 

• 2 types of permanent background measurement stations 

o Urban: average exposure of the population. 

o Semi-urban: average exposure of the population. 

• 3 types of permanent station linked to the noise source 

o Industrial: monitoring of the maximum level to which the local po-

pulation is liable to be exposed. 

o Traffic: monitoring of the maximum level to which the local popula-

tion is liable to be exposed. 

o Specific observation station: help in modelling or predicting sources 

other than industry and traffic. 

• 2 types of rural measurement stations 

o Regional, rural station: monitoring the exposure of the ecosystems 

and of the human population at the regional level. 

o National, rural station: monitoring of the so-called "background 

pollution" produced by mass air travel/transport. 

                                           
4 Classification and installation criteria for air quality surveillance stations. ADEME Editions, Paris, 

2002. Ref: 4307 
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5.6 The immediate environment and geo-referencing  
Once the initial "list" of stations has been established, the manager will have to pay par-

ticular attention to the exact location chosen for the measurement sensor's installation, 

ensuring an optimal representativeness of the chosen site and avoiding the presence of 

obstacles, occasional or secondary noise sources, liable to modify the measurements ac-

cording to the fixed objectives (for instance, 

measuring the contribution of a road and 

encountering interference from a tree regu-

larly visited by a colony of birds). 

A descriptive site sheet has been included 

as an appendix.  It can be used (and 

adapted) as well as for on-site pinpointing 

as for sending off to the various bodies li-

able to be of help (town halls, state ser-

vices, etc.). The measurement points can be 

positioned within a GIS, to carry out, in par-

ticular, spatial analyses, but also to deter-

mine their position and to manage the 

acoustic data alongside other data linked to 

the city's management policy.  

5.7 Illustration of a method for determining the nu mber 
and type of measurement points 

The number of measurement stations depends partly on the size of the territory, but only 

partly. Indeed, it would be unrealistic to cover even a small territory with a comprehen-

sive measurement network. The alternative consists of favouring a sampling that is rep-

resentative of the urban conditions proper to each territory. 

An "economical" approach most probably consists of favouring a method of determining 

the measurement points' number and location according to a few simple criteria (what 

we previously referred to as the "reality principle"), at the intersection of the various ty-

pological methods previously described: 

• Possibilities of accessing additional data (traffic, etc.). 

• Connection (electrical, data) to existing networks (traffic, air, etc.). 

• Development/planning of the urban fabric (open, U-shaped, etc.). 

• Zone: sensitive (school, hospital, etc.), housing (collective, etc.), peace and 

quiet, heritage. 

• Project to transform the urban fabric and/or the infrastructures. 

• Dominant source: traffic (transport service, urban motorway, etc.), industry, 

activity. 

Another method for determining measure point location can also be favoured, depending 

on the supposed, pre-existing noise environments: 

• Emblematic sites: squares, pedestrian areas, tourist attractions, etc. 

• Acoustically saturated zones. 

• Calm sites, for their preservation. 

• Sites subjected to diverse events (construction/work sites, organized events, 

etc.). 

SENSORS: SINGLE OR COMBINED TRAFFIC AND/OR AIR 
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Local diversity and territorial distribution can also serve as evidence of the general pub-

lic's acceptance. For example, Greater Lille is favouring a final network that will com-

prise: 

• 50 urban measurement stations. 

• 15 stations on the city's large infrastructures. 

• 15 stations in calm zones. 
 

Within Greater Lyon, distribution will depend particularly upon source-based criteria, but 

also territorial- and duration-based criteria. 

 

 

 

 

 

 

 

GEOGRAPHIC CRITERIA: 3 ZONES ACCORDING TO POPULATION DENSITY, 19 "FIXED" 

STATIONS, 7 "PROJECT" STATIONS, 3 "TEMPORARY" STATIONS. 

The following table will allow for the construction of a descriptive, analytic grid of the 

measurement points according to the pre-selected criteria. 

Site no.

Type 

1 2 3 4 5 …/ … N 

Traffic        

City - human        

Saturated (identified source)        

Large project        

Sensitive zone (nature / activity)        

M type        

Likewise, a table or a data sheet for each installation site will allow for an improved 

monitoring of equipment. 

Technical element Solution Partner 

Domain (public or private)   

Energy (batteries, fixed source, solar power, etc.)   

Communication (analogue, GSM, GPRS, Wi-Fi, 

etc.) 

  

Mounting (permanent, mobile, on a façade, etc.)   

…/…   
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Current networks have anywhere from 5 (mono-source networks, such as airports) to 50 

stations. Certain networks have an objective of nearly 100 stations. The actual number 

of stations depends on 4 criteria, which are non-acoustic but decisive: 

• The budget allocated to the network project. 

• The cost evolution of the sensors. 

• The size and diversity of the territory in question. 

• The opportunities to rely on existing networks. 

Nevertheless, between 15 (or even less for a very targeted objective) and 50 sta-

tions should allow the network to meet local objectives. The number can depend on the 

quality of the feasibility study, which will provide a number of typical sites representative 

of the diverse urban situations to be met with in the territory in question.  Therefore, 

there most likely exists an optimum that is unlikely to multiply the number of stations by 

determining urban reference sites that are representative of the diverse urban situations.  

6. Organization and Planning 
 

6.1 Definition of the decision-making and advisory bodies 

Firstly, a proper planning necessitates players and partners involved in the project. 

For this reason, it seems essential to identify potential partners very early in the process, 

so as to meet with them and inform them of the desire to develop a permanent noise-

measurement network. The following is a non-exhaustive list of possible partners: 

• GIS services. 

• Computer services (data transfer and archiving). 

• Telecommunication services. 

• Existing electrical power networks. 

• Road traffic measurement (counting) services. 

• Heritage services and public building and infrastructure services. 

Secondly, those players clearly identified as being in charge of noise (health offices, etc.) 

for the territory in question will be de facto partners for the project. 

While the technical and political project must be based upon an attempt to establish a 

consensus among the various players, the public's acceptance of the measurement net-

work will necessitate an involvement of civil society representatives (neighbourhood, en-

vironmental, etc. associations) via close connections maintained with these bodies. There 

are at least two types of such bodies: 

• A political, scientific, technical, administrative and financial body, whose mis-

sion will be to manage and organize the running of the network and to validate its 

orientations. It will have an operational and decision-making mission, but also an 

administrative and financial mission. 

• A public and association-incorporating body, whose mission will be to provide 

advice and to interface with the users of the public space. Its main role will be adviso-

ry in nature. 
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6.2 Planning of actions/initiatives 

   MONTH 
TASKS 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 

1 Working group, project implementation 
2 Establishment of funding 
3 Steering committee 
4 Partnerships, collaborations 
5 Additional technical studies 
6 Definition of installation sites 
7 Technical study of installation sites 
8 Drawing up technical specifications 
9 Invitation to tender/public 

contract 10 Reception and testing of stations 
11 Network deployment 

 

        

The time scale is around 36 months, a relatively long but reasonable duration given the complexity and transversality of the project, as well as its innovative 

character (with regard as much to technology as organization). Indeed, only a few networks are operational, with most located around airports, thereby benefit-

ting from a territory that is more limited and often less complex than an urban area. In the event of the network's development plan comprising several stages 

(pilot project, then extension), the "reception and test" and "network implementation" phases can benefit from a more precise planning. 

Pilot and development (week) 

 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 …/… Sn Sn+x  

Notification                    

Order                     

Preparation                    

Approval of dossier                    

Installation                     

Approval                     

Notification, ordering/sorting                     

Training                    

Aptitude verification                    

Regular service verification                    

Admission                    

Feasibility study Technical study Contract and deployment 
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6.3 Minimal requirements of a measurement network 
The feasibility study can be based on a few standard, minimum recommendations for the 

two sets (measurement stations and computer system) that together comprise the per-

manent noise-measurement network. 

The noise measurement system consists of: 

• A microphone. 

• A case containing the storage and power system. 

• A mounting system and an adjustment/setting mechanism. 

• A data transmission system. 

The noise measurement stations ensure: 

• Continuous measurements over a theoretically infinite duration. 

• The integration of the measurements according to a specified time scale. 

• Indicating the time and date of the measurements. 

• The temporary storage of the measurements. 

• Self-calibration. 

• The remote transmission or saving of data (integrated, time/date stamped). 

The noise measurement stations must have minimum technical qualities ensuring: 

• Longevity for an outdoor, urban installation within the public domain. 

• Easy, minimized interventions (batteries, dismantling, etc.). 

• Possibilities for adapting and mounting in a variety of contexts. 

• Possibilities for power autonomy or connections to the electrical power net-

work. 

• Limited risks of theft or damage (discretion, sturdiness, etc.). 

• Resistance to bad weather (waterproofing, anticorrosion treatment, minimum 

operating range of from –20°C to +50°C, etc.). 

• Overall weight compatible with the particular installation constraints. 

• Respect of safety standards for public domain equipment. 
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The central computer system will ensure: 

• A data-management function: 

o The downloading of station-collected data. 

o The integration of data collected by non-connected stations. 

o The organization of saved data. 

o The ASCII exportation of acoustic data. 

o The saving and archiving of data (CD, DVD, etc.). 

 

• A data-processing function: 

o The consultation and processing of collected data. 

o The verification of acoustic data. 

 

• The editing of acoustic indices over selected periods. 

• The editing of data in the form of tables and graphs. 

• A remote-maintenance function for the stations: 

o Setting/adjustment, parametrisation, operations control, self-calibration. 

 

The system must be based on a database ensuring: 

• A high level of coherency among the solution's various modules. 

• Data integrity and confidentiality (login, password). 

• The management and organization of concurrent and simultaneous accesses. 

The final solution will have to be adaptable to allow for the taking into account of 

changes in regulations, organization (new terminals, etc.), operations (new needs aris-

ing) and technology (new version of the operating system, etc.). 

 

To meet these adaptability requirements, the solution will offer the maximum 

number of possibilities for parametrisation and personalization, as well as ac-

cess to the office tools (text editor, spreadsheet, database, info centre, etc.). 
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7. Linking the measurements with the calculated and  
qualitative evaluations 

7.1 General approach 
 

The successive regulations, backed up by 

research, are based on global acoustic in-

dices demonstrating the populations' expo-

sure to relatively constant sources of 

noise. 

Indeed, in the context of a dominant noise 

source and in an environment that was 

previously relatively calm, such indices can 

be considered sufficient. 

The current trend favours a consideration 

of more precise acoustic indicators, repre-

sentative, in particular, of the events-

based or spectral character of the noise. 

Likewise, various studies consider noise – 

in particular, urban noise – via a much 

more qualitative, noise-environment ap-

proach. 

Finally, it is important to remember that 

most regulatory thresholds have been fixed 

based on studies comparing noise levels 

(the physical dimension of noise) with per-

ception levels (nuisance scales). Despite 

the great diversity in results (individuals 

can perceive a given nuisance differently, 

at the same noise level), they prove suffi-

ciently solid to allow for the setting of a 

threshold. 

Nevertheless, the respect of a regulatory 

threshold does not guarantee the public's 

satisfaction. Conversely, the urban noise 

environment presents a very great diver-

sity, as much in dominant noise sources as 

in noise environments, making it often dif-

ficult to rely upon a single global index to 

demonstrate the sound quality of urban 

spaces. 

7.2 Method specificity 
For all of these reasons, the city manager will most likely have to set up urban noise en-

vironment approaches based on complementary methods of noise measurement, calcula-

tion and perception. It is, therefore, a real issue that will eventually allow for the linking 

of data resulting from:  

• Measurements (permanent, temporary, energy, spectral, etc.). 

• Calculations (initial state, testing hypotheses, etc.). 

• Perceptions (studies, round tables, public meetings, etc.). 

The setting up of a permanent network will therefore allow for the obtention of tempo-

rary data, but also annual average data, allowing for comparisons with the calculated 

data, most often based on average annual traffic data (Annual Average Daily Traffic), as 

well as with the perception-based data, often sensitive to seasonal, weather and time 

variations over short time scales. An observatory can therefore rely upon 3 complemen-

tary approaches. 
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7.3 Minimum data-processing requirements 
In order to be able to optimize the data processing, and perhaps connect the network 

data with data based on calculation models (average annual values, etc.) or perception 

(sensitive period, observed tonality, etc.), data processing must at the very least allow 

for the expression of standard regulatory and European indices: LAeq, Leq, Lden, Lnight, 

etc., as well as statistical indices (percentiles: L1,..., L99), Lmax, Lmin. 

Therefore, the acoustic indices measured by the station and expressed by the software 

for processing acoustic data must allow for: 

• The processing of global levels. 

• The editing of values according to spectrum (third octaves), for certain con-

figurations. 

Manual and automatic "macro"-type coding operations must be made available to the 

user, for:  

• Thresholds using the aforementioned indices. 

• Hourly or daily periods that are open and have modifiable parameters. 

The acoustic index averages (energy average, for those indices compatible with this defi-

nition) must be able to be calculated according to codings chosen by the user. These op-

erations must be possible for files containing at least 1 year of measurements (in which 

the Leq is not reset): if the database accumulates 1 year of measurements in LAeq (1 

second), the system must be able to process the entire file in LAeq (1 second). 

 

 

 A long-lasting observatory can quickly amass a very great volume of data. 

Measurements (network 

of sensors) 

The type of observatory 

studied in this document. 

Advantages: fewer uncer-

tainties, easier for the popu-

lation to understand. A 

wealth of information. 

Disadvantages: difficult to 

cover the entire territory 

(targeting of "representa-

tive" roads/routes). 

Costs: significant initial in-

vestment; maintenance and 

data-processing costs. 

Calculations (mappings, 

simulations) 

Advantages: territorial 

coverage, meets the Euro-

pean Directive. 

Disadvantages: greater 

uncertainty, refutation of 

simulations, less informa-

tion. Difficulties in collect-

ing all information (popula-

tion, traffic, etc.). 

Costs: less substantial ini-

tial investment; very high 

salary-based costs in the 

beginning; lighter mainte-

nance. 

Qualitative perception-

based evaluations 

Advantages: a very nu-

anced diagnosis that is not 

limited to noise levels (stud-

ies, round tables, public and 

educational meetings, audio 

recordings). 

Disadvantages: study du-

ration; reserved for exem-

plary, evolving territories. 

 

Costs: study procedure; 

territory by territory. 
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7.4 Illustration of a test of disparities between m easure-
ments and models 

Measurements and simulations are two techniques of investigating the noise environ-

ment, whose methods and aims are a priori different. This chapter considers several 

points liable to shed light on what these two methods concretely have to offer. 

• What objectives are appropriate to each method?  

• What are the limits of each technique?  

• Can one compare the results of these 2 tools? 

• Can one of these two methods substitute for the second? 

This document attempts to answer the above series of questions by considering the ex-

ample of an urban territory whose noise environment has been measured and modelled. 

However, it is not meant to cover the entire field of investigation. At the most, it illus-

trates, via examples, the occasional causes of "misunderstandings" between measured 

and calculated values. 

A reminder of the objectives and limits of sound level measurements 

24-hour measurements can be compared to "sound photographs" of a particular location 

over a given time period. They are snapshots of a particular time and place. One must 

therefore keep in mind certain sensory characteristics: 

• All noise sources falling within the equipment's field of sensitivity and directiv-

ity are recorded. 

• Microphones have both a sensitivity and a directivity. 

• The noise produced by the monitor's own electronics, though negligible com-

pared to the noise measured if the equipment is up to standards and correctly 

maintained. 

• The position of the microphone. 

• Certain weather conditions can disrupt or even supplant the sound levels of 

the measured road traffic. 

The standards governing environmental noise measurements set the required, authorized 

conditions allowing for acceptable measurement results. Despite these limits, the taking 

of measurements constitutes the most effective method for the observation and archiving 

of a particular state of the noise environment. An assessment of what exists must there-

fore be carried out by a series of measurements that nevertheless remain representative 

of the particular day and state during the measurement period. These measurements 

could then be "adjusted" according to the traffic observed the day of the measurements 

compared to the annual average daily traffic. 
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A reminder of the objectives and limits of sound level simulations 

(modelling) 

Simulations establish an assessment subordinate to a series of pre-established parame-

ters. In the scenario presented by the example to be considered, the following data have 

been retained: 

• Average traffic values based on countings. 

• Contribution by heavy goods vehicles (often estimated). 

• Speed data; the software program strictly respects the speed limits for all ve-

hicles. 

• Weather conditions (they are not always representative of the site, but of 

those conditions favourable to sound propagation). 

• Basic average sound emission values calculated to represent the sound emis-

sion of an average vehicle [5]. 

• 2-metre-high horizontal noise maps for this example [6], for the objective was 

to characterize the acoustic quality of public spaces. 

• The simulation only takes into account noise sources linked to road traffic, ex-

cepting two-wheel vehicles. 

Only road traffic noise is simulated. Based on these elements characterizing the source, 

the simulation provides periodic Leq values: for this example, day Laeq (6 AM – 10 PM). 

This work method is therefore used to compare a series of hypothesis testings. It allows 

for the construction of scenarios based on nonexistent situations, thereby proposing main 

lines of consideration/study; for instance, how effective is a wall, hillock or traffic modifi-

cation? The aim of this approach is to reveal differences (in terms of planning) more than 

absolute values. 

Description of measurements and modelling 

The discussion is based on a series of two noise measurements carried out at the same 

site (a balcony located some 7 metres above ground) and taken at an interval of one 

year. The relative road traffic rates are more or less identical. 

A very coherent comparison of the two measurements can therefore be made. In addi-

tion, the Gaussian test applied to these two measurements demonstrates that there is 

indeed a dominant source of road traffic noise. 

                                           
5 The noise produced by a car in town is strongly linked to the behaviour of its driver, 

which can account for noise differences of several dB(A). 
6 The ISO 1996 standard and the European Directive recommend modellings 4 metres 

above ground.  At 2 metres above ground, parked vehicles can influence reception levels. 
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The noise level simulation 

The actual simulation was carried out with the help of the 

Mithra program (CSTB). 

 

The road traffic countings correspond to the two noise le-

vel measurements presented below.  

 

Comparison values of the measurements and of the simulation 

Based on this simulation carried out 2 metres above ground, a second series of calcula-

tions was carried out to determine a value based on a height of 7 metres (height of mea-

surements) for the same measurement site. 

 Measurement 1 Measurement 2 Simulation [7] 

LAeq (6 AM - 10 

PM) 

67.9 dB (A) 67.6 dB (A) 72 dB (A) 

 

Illustration of the disparities between measurements and models 

In order to illustrate the effects of sources of variation liable to producing disparities be-

tween the measurements and models, modifications were made to various factors (based 

on an initial hypothesis called "scenario 1" [8]). 

The following table summarizes the modifications made to these variables in the model-

ling (as compared to the initial scenario), as well as the resulting calculated noise levels. 

Scenarios No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8 

Road surface Asphalt Draining Asphalt Asphalt Asphalt Asphalt Asphalt Asphalt 

Share of HGV 5% 5% 5% 5% 3% 3% 3% 3% 

Speed (km/h) 60 60 50 40 40 40 50 40 

Nature of the 

flux 

Fluid Fluid Fluid Fluid Fluid Fluid Fluid Stag-

gered 

Propagation 

distance  

1000 1000 1000 1000 300 150 50 50 

LAeq (6AM-

10PM) calculated 

in dB(A) 

72 71.3 70.6 68.9 68.4 68 68 68 

                                           
7 Recalculated result for this point at 7 metres above ground for needs of comparison 

with the measurement. 

As for the map, it presents the noise levels calculated at 2 metres above ground. 
8 Hypothesis no. 1 is based on "average" parameters established without having first 

compared the results with the measurements: they therefore represent reasonable pa-

rameters for a simulation. 
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Scenarios 2 to 8 were constructed in order to move the simulation results closer to the 

measurement results. This approach demonstrates that in the absence of strong assump-

tions, resulting from an excellent understanding of the traffic and road conditions, the 

amplitude of the results can easily reach 4 db (A). These results also demonstrate (sce-

narios 6, 7 and 8) that the effect of speed can be compensated for by the fixed propaga-

tion distance and the nature of the flux. 

Summary of the comparitive procedure 

It should first be pointed out that, paradoxically, a good modelling does not guarantee 

that the calculated values exactly correspond to the measured values! Indeed, measure-

ments, even those carried out during average weather and traffic conditions, remain de-

pendent on a specific moment in time, while modelling focuses on an annual average 

estimation. Nevertheless, it would seem necessary, when comparing measured and cal-

culated values, to take the following elements particularly into account: 

• Vehicle speed data are rarely available. Speed limits can instead by used as 

hypothetical values. 

• The share of heavy goods vehicles is rarely available. 

• The urban propagation distance is sometimes difficult to assess. 

The choice of hypotheses can therefore have important consequences on the modelling 

results. 

Permanent acoustic monitoring would therefore allow for a better understanding of the 

impact of sources of variations that are a priori negligible but whose combination could 

have an effect. 

This comparative approach therefore confirms that measuring and modelling are two dis-

tinct, yet complementary approaches sharing the same subject (the noise environment) 

and that the disparities between measurements and models can be important yet ex-

plainable. It is therefore difficult to imagine a direct comparison of the values obtained 

via measuring and via modelling without taking into account the characteristic parame-

ters of each method. Therefore, measurements remain better suited to assessing an al-

ready existing situation at a given time and place. Modelling, however, is better suited to 

assessing a territory in a changing situation. 

Generally speaking, it would seem, based on additional results, that modelling values are 

superior to measured results; the parameters taken into consideration for a modelling 

(weather, traffic, etc.) are generally "favourable" to propagation (for instance, the NMPB 

is, by design, favourable to propagation). 

 

Measured and calculated values are, therefore, two indicators with the same 

subject but different natures. 
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7.5 Examples of an annual monitoring of measurement s 
and Internet publishing 

This processing of a year's measurements illustrates an analytic approach over a long 

period. 

Methodology 

The analysis protocol used is suited to the processing of measurements over long periods 

of time, while respecting the main requirements of the NF S 31-085 standard. 

Usable data 

After eliminating all non-accordant data, a base of 246 usable days per year is obtained.  
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Results according to the day of the week 

The analysis demonstrates that two distinct periods can be identified:  

• The "work week" stretching from 6 AM Monday to 10 PM Friday. 

• The weekend. 

A great homogeneity of results exists within each period. The LAeq vary within a range of 

0.5 dBA centered around 66.7 dBA from Monday to Friday, and between 64.2 and 65.3 

dBA during the weekend. 

 

Friday is the noisiest day of the 

week. 

A study of the real contribution of 

each period of the day demon-

strates a very high noise level 

Friday evening, illustrating greater 

nocturnal activity at the start of 

the weekend. 

Sunday is the calmest day of the 

weekend, except in the early eve-

ning when road traffic seems to 

be the same as on Saturday. 

 

Results according to the month of the year 

 

Two periods stand out: the "school holidays" period (65.3 dBA) and the "rest of the year" 

(66.4 dBA). This is easily explained by the decrease in road traffic during the school holi-

days. Nights are noisier in July than in August. The noisiest months are September, De-

cember and February, with a higher noise level during the day and during the evening. 

One can also observe a maximum Lnight level (61.7 dBA) for the nights of December, 

perhaps due to the end-of-the-year celebrations and, therefore, greater nocturnal activ-

ity. 
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The influence of weather conditions on measurements 

Four parameters are taken into account: wind (more or less than 18 km/h), humidity 

(whether or not it has rained within the past 48 hours), cloud cover (less than 5 oktas) 

and, finally, temperature (between 5 and 30° C). 

All days are classified according to three categories:  

• Absence of information: if one parameter is unknown. 

• Valid weather: if all parameters are valid. 

• Non-valid weather: if one parameter is not in accordance with the standard. 

Most LAeq values (over 80%) range from 64 to 68 dBA. It is possible to isolate the ex-

treme values (64 dBA and under; 68 dBA and over) and to study the weather condi-

tions. 

 

 

 

 

 

• Wind: despite a typical-disparity value indicating dispersed results, it seems 

that the most silent days are characterized by stronger winds. 

• Temperature: likewise, for temperature, one observes that the higher the 

average temperature, the lower the noise level.  

• Cloud cover: the greater the cloud cover, the more road noise is perceptible 

at the front of the building. 

• Humidity: a high proportion of air humidity facilitates sound propaga-

tion. What is more, during rainy days, wet roads are noisier. 

 

A second analysis was carried out in 

2008 of one station and 12 months of 

measurements, based on 3 different 

types of weather data. 

 

 

 

 

 

 

 

 

 

 

 

Moyenne
Ecart Type

Vent T°C Nébulosité Humidité

km/h °C octas %

7,2 8,47 6,21 76,14

6,62 6,83 2,49 14,1

15,64 14,36 5,12 60,84

11,74 9,24 2,62 8,86

17,68 19,46 4,95 51

12,9 5,54 2,38 14,84

15,34 14,46 5,16 60,87

11,76 9,08 2,6 18,85TOTAL

LAeq = moins de 

64

LAeq = de 64 à - de 

68

LAeq = 68 et plus
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An analysis of 121 days of continuous measurements 

 Météo France: 

measurements 

at 5 and 10 AM 

and at 3 PM 

Weather Un-

derground: 

measurements 

at 5 and 10 AM 

and at 3 PM 

Weather Under-

ground: meas-

urements taken 

every half hour 

 Number of days 

Total 121 121 121 

With rain 52 62 62 

With wind 51 52 87 

Accordant 47 40 26 

Non-accordant 74 81 95 

 

Full 24-hour 

days  

 

Météo France: 

measurements 

at 5 and 10 AM 

and at 3 PM 

Weather Under-

ground: meas-

urements at 5 

and 10 AM and 

at 3 PM 

Weather Un-

derground: 

measurements 

taken every 

half hour 

 ------------------  LAeq  ----------------- 

Global 69.3 69.3 69.3 

With rain 69.5 69.6 69.6 

With wind 69.4 69.4 69.4 

Accordant 69.0 68.9 69.0 

Non-accordant 69.5 69.5 69.4 

 

Whatever the information source used, for a 24-hour period, the sound levels are identi-

cal and the disparity between the accordant and non-accordant periods varies between 

0.4 and 0.6 dB(A). 

 

This approach taking into consideration the influence of wind and rain on measurements 

demonstrates (according to the conditions recommended by the NF S 31-085-1 noise-

measurement standard): 

• 119 days (33% of the year) continuously in accordance with the measure-

ment standard. 

• 85 weekdays (23% of the year) continuously in accordance with the standard. 

Nevertheless, the effect of weather conditions on average noise levels over one day re-

mains relatively modest; however, the narrower the time period, the greater the dispar-

ity in average noise level between the accordant and non-accordant periods: 

• +0.9 dB(A) for a weather sampling of ½ hour. 

• +0.4 dB(A) for a weather sampling of 24 hours. 

Rain has a greater effect on noise level than does wind, though rain is two to three times 

less present than wind (over 5 m/s) in the Lyon region. 

Finally, depending on the information source used (Météo France, a local station or the 

Weather Underground) and for a 24-hour sampling, the disparity between the accordant 

and non-accordant periods remains stable, varying between 0.4 and 0.6 dB(A). 
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In conclusion, relatively rough weather data over 24 hours is sufficient to assess the per-

tinence of acoustic measurements over one day, which, in an urban setting and for per-

manent measurements, prove, on average, little sensitive to wind and rain. However, for 

a more targeted processing of data over shorter periods of time, weather parameters can 

prove much more important. 

Examples of synthetic representations 

These examples are based on annual measurements. 

 

 

Table of 

annual 

variations 

(Greater 

Lille) 

 

Variability of LAeq (day) 

and (night) disparities 

for the week:  

One can observe a differ-

ence of nearly 10 dB be-

tween the least (2.6 dB cer-

tain Saturdays) and the 

greatest day-night dispari-

ties (11.9 dB certain Mon-

days). 

 

 

Variability of LAeq-day (6AM-7PM) meas-

urements for one year 

Weather, traffic, event-based, etc. 

conditions can result in extreme dis-

parities of nearly 16 dB between a 

"calm" day and a "noisy" night. Local 

residents are confronted with these 

disparities (whose causes are not limited to traffic). 
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General remarks on the analysis of "long-term" measurements 

For each fixed point and for each week of measurements, the principal steps of analy-

sis would therefore be the following: 

 

• The elimination of calibration zones and of all periods linked to the ma-

nipulation of the measurement tools. 

 

• The carrying out of the "Gaussian" distribution test based on time peri-

ods suited to the time of day and the type of traffic. The classification of the 

measurement point in terms of traffic, without eliminating non-validated zo-

nes. 

 

• The carrying out of the continuity test over 1-second intervals, but only 

for those periods not validated by the Gaussian test. 

 

• The calculation of the selected indices. 

 

• The storage of calculated indices, weather data, traffic (if available) and 

commentaries on specific and event-based conditions deemed possible and 

related. 
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Various possibilities of publishing data for the general public are therefore possible and 

constitute one of the observatories' objectives. For example, an experimental publication 

for the Greater Lyon area is available online at http://www.acoucite.org, as well as via 

the Bruitparif Web site: http://www.bruitparif.fr/. 

 

 

 

 

 

 

 

 

 

 

 

 

SENSOR, REFERENCE PERIOD AND ACOUSTIC INDEX 

CHOICES 

 

 

 

 

 

 

 

 

 

 

EDITING OF THE RELATIVE VARIATIONS (MONTH, 

WEEK) OF THE SENSORS ACCORDING TO THEIR 

AVERAGE VALUE 

 

EDITING OF INDICES OVER THE GIVEN PERIOD AND 

LOCATION DESCRIPTION 
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8. Recommendations for the compilation of specifica -
tions   
Following the feasibility study, the project's development takes concrete shape via an 

invitation to tender. The technical specifications could then follow a general framework, 

an organization and a breakdown in several stages. The final contract could opt for the 

use of order forms so as to: 

• Lend a certain flexibility and to maintain control of the deployment schedule. 

• Incorporate maintenance issues, which will probably require several one-off 

orders for the replacement of parts not covered by the guarantee, for repairs 

and for evolving maintenance operations (relocation, removal, extension, 

etc.).  

The network's deployment can be preceded by a "pilot" phase allowing for an initial level 

of validation. 

The deployment can then be broken down into distinct phases, with each comprising the 

installation of stations (measurement and maintenance stations) as indicated in the price 

schedule that will include several types of items: 

• Fixed prices covering all necessary equipment and services for the carrying 

out of complete phases, perfectly described and laid out in the special techni-

cal specifications (pilot, deployment phase 1, deployment phase 2, etc.). 

• Unit prices (microphone, measurement station, battery, etc.). 

The elements presented in this chapter are neither exhaustive nor obligatory. They sim-

ply constitute a framework for the construction of specifications proper to each potential 

operator. 

Pilot phase 

The pilot phase integrates the preparation of the technical environment of the central 

computer system. It allows for a validation of the performance and functionalities of the 

computer system (laid out for the final target) and measurement stations. 

Preparation of the pilot phase 

The preparation work will allow for the drawing up of a dossier including: 

• The organizational note including the issuing team. 

• The technical dossier. 

• The "site dossiers" relative to each station installation. 

• The prevention plan. 

• A schedule taking into consideration the deadlines for subsidiary tasks (EDF, 

telecommunications, etc.). 

• Installation. 

• Following validation - of the installation plans, in particular - the service pro-

vider: 

• Installs the central computer system. 

• Installs the fixed measurement stations. 
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• If need be, the mobile measurement stations. 

• Interconnects the stations and the central computer system. 

• Carries out the activations, tests and parametrisation. 

Qualification procedure 

• The contracted party finalizes the system's "technical approval file" and sub-

mits it to the contracting authority for validation. There then follows a 4-step 

qualification procedure: 

Setting up the awarded project:  

Following provision of the documentation, activation, tests and parametrisations, 

the contracted party provides a project set-up report.   

Aptitude verification:  

This is carried out via the testing of all equipment and functionalities, as well as the 

checking of services and documentation. 

Regular service verification: 

Aptitude verification entails the system's activation and triggers a period of regular 

service whose objective is to verify the system's proper, prolonged functioning un-

der normal conditions. The duration can be fixed.  

Admission: 

The contracting authority's pronouncement of admission entails the transfer of ow-

nership of the material equipment, software and/or services, and signals the start 

of the guarantee. 

Deployment phases 

Following admission of the pilot phase, deployment is carried out in distinct phases, each 

comprising the installation of stations. Each phase follows a typical scenario: 

Preparation: The contracting authority designates the planned installation sites for 

the stations. The contracted party then prepares a "site dossier" for each site, as 

well as a prevention plan over a fixed time period. 

Installation: The contracted party (or the contracting authority, internally) config-

ures and tests, at each installation site, the connectivity and management of the 

stations (data, top-down/bottom-up information, etc.), and sets up electrical and 

telecommunication links, including a connection to the central computer system. 

Qualification procedure: This procedure is identical to that of the pilot phase. The 

contracted party signals the "project set-up", which opens the period of "aptitude 

verification" using the station check-up procedure. The "admission decision" is pro-

nounced by the contracting authority following this aptitude verification.  

The schedule establishes the measurement network's installation programme. This 

programme also includes the various actions under the responsibility of the con-

tracted party. 

Expected paper and electronic documentation 

With regard to the provision of equipment, the contracting authority can require a mini-

mum amount of documentation and information. In particular, the contracting authority 

should be sure to obtain: 
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• Contact information, references and role of personnel appointed to each 

stage of the project. 

• Contact information of the project manager. In the event of subcontracting, 

the role of each company and the persons appointed to the project should 

also be presented. 

T 

he organizational note 

The organizational note details the contents of the preparation period, specifies the over-

all organization of the network's physical installation, and describes the methods of main-

tenance.  Depending on the particular request presented in the technical specifications, it 

can specify and detail: 

• Meetings between the contracted party, the contracting authority and other 

partners. 

• The organization of the installation of the various components. 

• Various services that the candidate requests of the contracting authority. 

• Intervention modalities for preventive and curative maintenance. 

The organizational note includes: 

• The initial prevention plan. The final document is drawn up following the noti-

fication of attribution, at the end of the preparation period. 

• The detailed schedule. 

• The technical documentation: 

o For the measurement stations. 

o For the computer system. 

Expected technical documents 

The architecture dossier 

This document contains: 

• An outline of the chosen technical architecture, showing the infrastructure's 

various equipment (workstations, networks, servers, peripherals). 

• The proportions of the equipment: workstations, communication networks 

(LAN, WAN), servers (disk and memory size, CPU power, etc.). 

• The basic software needs (operating system, etc.) for which the candidate 

provides the detailed list. 

The detailed study dossier 

This dossier describes the parametrisations, personalizations and adaptations carried out 

as part of the service. It also includes a description of the coding of the acoustic data 

provided by the fixed and mobile stations. 

The site dossiers 

The "site dossiers" describe for each measurement station installation site and depending 

on the contracting authority's implementation choices: 

• The list of equipment and the details of its configuration. 
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• The description of scheduled tasks, with equipment installation plans (electri-

cal, telecommunication, mounting, etc. equipment). 

• The connection plans (electricity and telecommunications). 

• The characteristics of the external services to be ordered. 

These site dossiers are drawn up while taking into consideration instructions on the part 

of the contracting authority with regard to station location, the desired data-transmission 

mode, the type of electrical power planned (electricity on public or on private property, 

an autonomous power source), and constraints linked to the standards for measuring 

environmental noise. 

The prevention plan 

Decree no. 92-158 of 20 February 1992 and the circular DRT 93/14 drawn up for its ap-

plication fix the main prevention plan priniciples, taken up again by Articles 237-1 to 

232-28 of the French Labour Code: 

• The director of the user company ensures the overall coordination of the pre-

ventive measures taken by his/her company and by any intervening compa-

nies. 

• Each company director is responsible for the application of preventive meas-

ures necessary for the protection of his/her personnel. 

• The coordination's objective is to predict the risks linked to interference be-

tween activities carried out at the same time and site; the Order of 19 March 

1993 established a list of dangerous tasks for which a written prevention plan 

has been drawn up, in application of Article R 237-8. 

Verification dossier 

With the "project set-up", the contracted party provides the contracting authority a "veri-

fication dossier" comprising: 

• An updating of the technical dossier (additions or modifications made 

during the installation period). 

• The user's, maintenance and administration manual for the stations and 

computer system. This manual describes the functionalities and procedures 

for ensuring the network's proper use (configuration, settings, supervision, 

addition of a station, remote maintenance, data saving and restoration, etc.).  

• The technical approval file that includes the verifications attesting to the 

network's proper functioning. In particular, it comprises: 

o The normative documents certifying the proper functioning of equip-

ment not tested on-site (standardization certificate, etc.). 

o The protocols for testing the proper functioning of the network. 

Guarantee and maintenance of the equipment and software 

The guarantee or maintenance conditions cover: 

• The competences of all parties to the contract. 

• Intervention deadlines. 

• Call pick-up conditions (hours, days, etc.). 

• Drawing up of an incident report for each intervention. 
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The admission date constitutes the start of the equipment's guarantee. The guarantee 

lasts for at least 1 year and constitutes an integral part of the basic service. 

Preventive maintenance 

Preventive maintenance must allow for the anticipation and repair of equipment failures 

(fatigue, ageing, acoustic drift, etc.) and can include preventive inspections, periodic 

verifications, standardization of the noise meters, etc. 

Curative maintenance 

Repairs will have to be carried out within deadlines in keeping with the spirit of a perma-

nent observatory: 

• Repair or replacement of a station affected by an equipment failure. 

• Standard replacement of any defective equipment. 

Long-term surveillance networks must be able to generate equipement break-

down and/or damage alerts, so as to ensure the greatest continuity of data col-

lection. 

 

Evolving maintenance and training  

This includes the updating of technical equipment and software. The objective can also 

be to guarantee users a better responsiveness in the event of a serious incident. In addi-

tion, technical skills allowing for basic maintenance interventions to be carried out inter-

nally can be the subject of training. 

 

Intervention report 

The report drawn up for each intervention will necessarily include: 

• Reference information (code, number, etc.) of the equipment used. 

• Time and date of installation, check-up or removal. 

• Initial and final system calibration. 

• A precise description of the system's installation site. 

• A summary description of the weather conditions. 

• Digital photograph(s) of the installed system. 

• Eventual remarks/observations on the intervention. 

• Name and signature of the employee having carried out the intervention. 

 

A SPECIFICATIONS OUTLINE IS PRESENTED IN APPENDIX I 
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9. Conclusion 
In way of conclusion, the following 2 syntheses present the issues, practices and objec-

tives of 2 measurement points that are integral parts of Greater Lyon's noise observa-

tory. 

Increased rail service, renewal of equipment 

A "project" measurement point over several years, linked to the requalification of a rail-

way. 

• Accompaniment of neighbourhood associations linked to the district ("train-

ing" in acoustics, counselling during public meetings, installation of sensors 

on private property, etc.). 

• Measures carried out by the operator: screens, renewal of 

mobile equipment. 

• Acoustic studies of the project carried out by a research 

consultancy/department. 

• Sensor installed by acoucité 6 months prior to activation. 

• Location predefined and approved in collaboration with the 

locals. 

• Noise levels published on the acoucité Web site. 

• Measurement reports for each "important" phase. 

• Follow-up meetings with the locals. 

This approach favours a calmer approach to issues (an increase in rail traffic, but a de-

crease in noise levels upon reception) linked to a large-scale project that was the cause 

of much worry with regard to the future. An acoustic monitoring independent of the op-

erators is an essential prerequisite. 
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Increased heavy-goods-vehicle traffic, decreased speeds 

A "background" measurement point linked to traffic evolutions on one of the urban area's 

major roads. 

• Transfer of heavy-goods-vehicle traffic, combined with reduced speeds. 

• Long-term monitoring of the combined speed/HGV traffic impact. 

• The observatory monitors noise level evolutions. 

• Regular meetings with the operators. 

• Measurement point representative of a large-scale, road-based infrastruc-

ture in a peri-urban environment. 

 

This monitoring allows for a capitaliza-

tion on the understanding of the com-

bined influence of several factors and for 

an evaluation of the respect of initial 

noise levels.  

 

 

 

In conclusion, the first observation consists of underlining the slight decline in perma-

nent noise observatories, but also the clear development of long-term metrology since 

2005, publication date of the first guide. This trend could become more pronounced un-

der the combined pressure of regulatory evolutions (the Grenelle Environment Round 

Table proposes setting up an urban-area noise observatory), social demands and techno-

logical evolutions. 

This methodological guide, expected to evolve as more experiments are carried out, nev-

ertheless constitutes a relatively exhaustive outline of French experiments having to do 

with permanent measurement-taking. 

Particular attention must be paid to the extremely transversal character of a perma-

nent measurement network, with regard as much to the spheres of competence as to 

the administrative bodies, local players and potential partners. 

Secondly, the issues surrounding observatories necessarily invoke those related to the 

exploitation of the produced data:  

• What type of communication? 

• For which target? 

• And based on which indices (already existing or to be created)? 

 These are all questions whose answers remain partly to be elaborated during their de-

velopment. 
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Likewise, it would be especially useful, early in the project's development, to clearly iden-

tify the internal and external tasks. Indeed, technical offers currently range from equip-

ment provision to the on-line publication of results.  

Likewise, it is fundamental to thoroughly consider the desired priorities, which will favour 

either simplicity of use (autonomy, automatic publication, etc.) or specialization on the 

part of the solution. 

Finally, a measurement network will never be more than one building block among oth-

ers (mapping, qualitative approaches, activities, etc.). An observatory must also serve as 

a public policy tool, seeking to continually improve quality-of-life criteria. 

In a way, it is possible, even necessary, to permit ourselves (one more) neologism and to 

speak of an observatory favouring "evalua(c)tion". 

 

10. Web site links 
 

acoucité 

http://www.acoucite.org 

 

Bruitparif   

http://www.bruitparif.fr 

 

CIDB: publication in French of the proceedings of 2 congresses dedicated to 

noise observatories 

http://www.bruit.fr/FR/info//4/juin/2008/:/Les/reseaux/de/surveillance/du/bruit//premic

es/des/observatoires/du/bruit/?/1558/08010202 

http://www.bruit.fr/FR/info/Actuali-

tes/de/la/gestion/des/nuisances/sonores/Observatoires/du/bruit/urbain/:/le/pourquoi/du

/comment/1045/12 

 

Greater Lyon 

http://www.grandlyon.com/Environnement-sonore.167.0.html 

 

IBGE (Environmental Management Institute of Brussels) 

http://cartoweb.ibgebim.be/cartoweb/stationmesure.phtml?langtype=2060 

 

LCPPP (Central Police Prefecture Laboratory of Paris) 

http://www.paris.fr/portail/Environnement/Portal.lut?page_id=6542&document_type_id=

5&document_id=16064&portlet_id=14829 

 

Greater Lille 

http://www.lillemetropole.fr/index.php?p=1281&art_id= 

 

MEEDDAT (Ministry of Ecology, Energy, Sustainable Development and Territorial 

Development) 

ttp://www.developpement-durable.gouv.fr/ 
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11. APPENDICES 
 

11.1 APPENDIX I: Example of a specifications plan 

1. DESCRIPTION OF THE STRUCTURE 

2. DESCRIPTION OF THE OBJECTIVES 

3. DESCRIPTION OF THE PLAYERS (TECHNICAL SERVICES, ETC.) 

4. DESCRIPTION OF THE NOISE MEASUREMENT NETWORK PROJECT 

4.1- Subject of the contract, service limits 

• What is expected 

• Supply/provision 

• Installation  

• Maintenance 

• Use/operations 

• Publication 

• Elements possibly furnished by the contracting authority: 

o SIM cards and subscriptions. 

o Access to GSM, 3G, cable, Wi-Fi and ADSL.  

o Descriptive sheets for the sensor installation sites. 

o Computers, etc. 

4.2- Makeup of the expected solution 

• Number, type, etc. of measurement stations. 

• Computer system (management, integration, check-ups, classification and proc-

essing): 

o Computers. 

o Software suites, installation, parametrisation.  

o Activation of the computer system. 

• Transmission between the stations and the computer workstation(s): 

• Sensor installation. 

• Engineering and project management services. 

• Personnel training. 

• Provision of technical documentation (paper and electronic). 

• Guarantee and maintenance (preventive, evolving and curative). 

• Specify which parts are fixed and which are conditional. 

• Request a price schedule with: 

o The prices comprising the basic solution. 

o The prices of possible options. 
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o The prices of maintenance contracts beyond the guarantee period. 

4.3- Organization of the contract 

• Preparation period (X weeks) immediately following notification, after which the 

contracted party provides the contracting authority: 

o The organizational note. 

o The technical dossier. 

o The "site dossiers" for each sensor. 

� Equipment and detailed description of its configuration. 

� Description of work to be carried out, with detailed installation 

plans.  

� Connection/hook-up plans. 

� Characteristics of possible external services. 

� Prevention plan. 

o The prevention plan.  

o The schedule. 

o A preliminary technical approval file. 

The contracting authority approves within Y weeks these documents. 

 

4.4- Installation 

Specify what is expected of the contracted party: 

• Technical installation studies. 

• Physical installation of the measurement stations. 

• Installation and testing of useful connections (electrical power, etc.). 

• Parametrisation, configuration of the stations and of the computer system.  

• Activation, testing and parametrisation of equipment. 

Fix the planned duration of this installation stage. 

 

4.5- Qualification procedure validated by: 

• A project set-up report. 

• An "aptitude verification" of the equipment and functionalities, as well as of the 

services and documentation. 

• A regular "service verification" of the services and products, during a fixed period. 

The project set-up report must include: 

• A list of required verifications.  

• A technical dossier with any additions/modifications made.  

• Installation maintenance and management manuals. 

 

4.6- Deadlines 

• Attach a provisional schedule (in weeks) 
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Admission entails the transfer of ownership and constitutes the effective date of trans-

ferred rights. It also marks the beginning of the guarantee period. 

 

4.7- Intervention reports 

•  Detailed intervention report following each intervention. 

 

4.8- Guarantee period and maintenance services 

• Guarantee effective the date of admission, with maintenance 

• Preventive, curative and evolving maintenance services for equipment and soft-

ware following the guarantee period. 

 

4.9- Other criteria taken into consideration by the proposal 

• Estimated annual cost (electricity, etc.). 

• Aesthetic integration into the setting/surroundings. 

• The proposed solution's openness and ability to evolve. 

• Simplicity of the implementation. 

 

4.10- Invoicing 

Order    % 

Project set-up report  % 

Admission   Balance 

 

5. MINIMUM FUNCTIONAL REQUIREMENTS 

The measurement stations ensure: 

• Continuous measurements over an open-ended duration. 

• Parametrisable integration duration (0.125 seconds to X minutes). 

• Measurement range (from a minimum of 30 to 130 decibels [dB(A)]). 

• Integration of the measurements according to each specified time scale. 

• Time and date stamping. 

• Provisional storage.  

• The stations' self-calibration. 

• Data transmission. 

The computer system ensures: 

• The downloading, organization, verification, saving and archiving of the stations' 

acoustic data. 

• The consultation and processing of the data via external sites. 

• The publishing of acoustic data and indices (tables, charts, etc.). 

• The data's exportation in an open format, such as xml. 

• The stations' necessary settings and check-ups. 
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Processing of acoustic data 

• Acoustic indices provided by the solution. 

• Processing, coding of files including at least 1 year of measurements. 

• Possible automatic coding/reconnaissance solutions. 

Data access and security 

•  Integrity and confidentiality of data and accesses. 

The system's evolving aptitudes 

• Regulatory. 

• Organizational and functional (new needs, extension, additional parameters [wea-

ther, etc.]). 

• Techniques (new version of the operating system, etc.). 

 

6. MINIMUM TECHNICAL REQUIREMENTS  

Installation of the measurement stations 

• Acoustic standards for the measurement stations and for the installation, as speci-

fied in the proposal. 

• Protection from bad weather, theft and damage (local weather constraints). 

• Safety standards for the mounting/installation of equipment within the public do-

main. 

Electricity installation 

The contracted party carries out an electrical installation in accordance with the regula-

tions and provides a certificate of conformity upon completion. In the event of a power 

cut, the station must be able to retain its configuration and restart automatically. 

Computer installation 

Access to the applications is provided via client terminals and floating and remote user 

accesses. The cost of additional users will be specified. In the event of an inaccessible 

computer system, the stations must store the data for a minimum amount of time. 
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Example of a price schedule If need be, indicate "free" or "included". 

Fixed subdivision (same for optional subdivisions) UP No. Subtotal 

Project accompaniment and management    

Subtotal 1    

Sensor (type 1), including parametrisation, etc.    

Subtotal 2    

Sensor (type "n"), including parametrisation     

Subtotal 3    

Computer (n), with software, etc.    

Subtotal 4    

Remote access (management, data processing, etc.)    

Subtotal 5    

On-site training    

Subtotal 6    

Preventive and evolving maintenance, guarantee (year)     

Subtotal 7    

Computer system, transmission, software and licences, etc.    

Subtotal 8    

Sensor installation (by configuration)    

Subtotal 9    

Other optional services/supplies    

Subtotal 10    

TOTAL    
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11.2 APPENDIX II: Example of an installation site s heet 
 

Address 

Contact(s) 

Body:  

Name, function:  

Telephone, fax, e-mail: 

Photos, maps 

 

General description of the site and of the noise environment 

 

1. Dominant noise sources 

0: not present    +: perceptible   ++ very present    +++ dominant 

Code the site's noise-source types  

Road  

Railway  

Aerial  

Industrial  

Commercial  

Pedestrian, human  

Natural (birds, etc.)  

Other (describe)  

2. Description of the type of urban development, habitat 

 

3. On-site project (urban development, road maintenance, activities, etc.) 

 

4. Material possibilities for sensor and microphone installations (public equipment and 

buildings, street furniture, etc.)  

5. Possible connections to the electrical power network  

(public/private domain, necessity to install a counter, etc.) 

6. Possible connections to a data transmission network (phone, intranet, optical, etc. 

network) 

7. Characteristics of the site's noise sources 

 Source 1 Source 2 Source 3 

Type    

Name    

Description    

8. Existing acoustic measurements or calculations 

Noise source 1 to "n" and location 

Type Weight Unit Period LAeq Lmin Lmax L90 L10 
Total dura-

tion 

Leq A dB        
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11.3 APPENDIX III: The monitors' standardization an d 
measurement standards 

A permanent noise measurement network's monitors must be able to carry out self-

calibration routines, so as to verify the reliability of the measurements made. In addition 

to this self-calibration, preventive maintenance includes an annual acoustic standardiza-

tion of the measurement stations vis-à-vis the following minimum characteristics: 

• Frequential weight. 

• Amplitude linearity. 

• Background noise. 

• Level range selector. 

• Background noise of the octave filters. 

• Frequency response of an octave filter. 

For each sensor, a standardization certificate indicates: 

• The date of the standardization. 

• The operator's name. 

• The atmospheric pressure. 

• The temperature. 

• The relative humidity rate. 

• The measurement means used for the standardization (indication of the mea-

surement means' linking up with national standards). 

• The results for each characteristic described above. 

• The references of the initial standardization certificate. 

The following acoustic standards are respected as much at the technical as at the in-

stallation level of the stations: 

• NFS 31-085 (road). 

• NFS 31-088 (railway). 

• NFS 31-110 (environmental noise measurements). 

However, the measurement validity constraints linked to the weather conditions and ob-

servation periods specified by these standards are irrelevant for a permanent urban noise 

measurement network. Likewise, although these standards require class 1-approved 

measurement equipment, a permanent measurement network could make use of techni-

cal solutions which meet, at a minimum, the class 2 requirements. 
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11.4 APPENDIX IV: Brief reminder of the regulations  
Order of 30 May 1996: Noise-based classification of terrestrial transport infrastructures 

Article 13 of the "Noise Law", as specified in the Order of 30 May 1996, laid down the 

principles for the taking into account of noise pollution for the construction of buildings 

near infrastructures. These principles are based upon two stages, the first concerning 

urban development and the second concerning construction. Noise classification is carried 

out based on the road/route's noise characteristics (diurnal and nocturnal noise levels 

measured at the reference point). These noise levels therefore allow for a categorization 

of the infrastructure, according to the 5 classes presented in the following table: 

Reference noise 

level 

LAeq (6 AM - 10 

PM) 

in dBA 

Reference 

noise level 

LAeq (10 PM – 

6 AM) 

 in dBA 

Infrastructure 

category 

Maximum breadth of 

those sectors af-

fected by the noise 

on either side of the 

infrastructure (1)  

L>81 L>76 1 d=300m 

76<L≤81 71<L≤76 2 d=250m 

70<L≤76 65<L≤71 3 d=100m 

65<L≤70 60<L≤65 4 d=30m 

60<L≤65 55<L≤60 5 d=10m 

(1) Breadth defined in Article 2 of the Order of 30 May 1996, taking into account 

both sides of the infrastructure. 

(2) The category of a given infrastructure is calculated based on its noise level at 

the reference point (as defined by standard NF S 31-130 and reiterated in the Order 

of 30 May 1996) corresponding to: 

• A conventional installation along a road/route. 

• Site conditions that are once again conventional. 

The conventional installation location distinguishes between so-called "U-

shaped" and "open-fabric"2  roads: 

The point-of-reference definition also 
contains conventional-site conditions: 

• The infrastructure is rectilinear. 

• It is located on the ground. 

• The ground is flat and horizon-

tal. 

• It is "acoustically reflective" for 

road infrastructure and "natural" for rail infrastructure. 

• The sides of the infrastructure are "open" (absence of obstacles). 

 

                                           
22
  See Appendix III: Type of road profile 

  

2 m 

5m 

Point de 

Rue en « U » 
5m 

10m 
Tissu ouvert 

mesure 
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European Directive of 25 June 2002: evaluation and management 

of environmental noise 

The objective of this directive is a shared approach meant to avoid, prevent or reduce, first and 

foremost, the harmful effects (including discomfort) of environmental noise. To this end, the follo-

wing measures are progressively implemented: 

• Determining noise exposure in the environment by way of noise mapping, in accordance 

with the member states' shared evaluation methods. 

• Guaranteeing an informed public with regard to environmental noise and its effects. 

• The member states' adoption of plans of action based on the noise mapping results, so as to 

prevent and reduce, if necessary, environmental noise - particularly when exposure levels 

can be harmful to human health – and preserve the quality of those noise environments 

deemed satisfactory. 

The directive also seeks to establish a basis for the finalization of community measurements 

meant to reduce noise emissions from the main sources, in particular: road and rail vehicles and 

infrastructures, aircraft, outdoor and industrial equipment/facilities and mobile equip-

ment/machinery.  

So as to standardize noise levels at the European level, this directive has introduced new noise 

indicators, such as: 

 

• Lden 

• Lday 

• Levening 

• Lnight 

 

11.5 APPENDIX V: Glossary 
 

These definitions do not replace the regulatory or standardized definitions. 

Decibel: index for measuring noise intensity; the symbol used for environmental noise is 

"dB (A)", for the noise level is weighted according to the sensitivity of the human ear (A-

weighting). 

Noise level: measurement result expressed in decibels "dB (A)". 

Periods: reference durations fixed by French regulations: diurnal (6 AM – 10 PM), noc-

turnal (10 PM – 6 AM) or European Lday, Levening, Lnight and Lden. 

Report: presents the method, conditions and data collected during noise measurements. 

Receiver: point where the noise sensor's microphone is located. 

Noise source: source of the measured noise; there may be more than one such source, 

necessitating a coding of the sources in order to identify their respective contributions 

(the case of a "multiple exposure"). 

Traffic: number and type of vehicles counted (light and heavy vehicles) over a given 

period. 

AADT: Annual Average Daily Traffic: theoretical reference value for the road traffic sup-

ported by a given road infrastructure. 

See Glossary 



Guide for a Permanent Noise-Measurement Observatory      63 

acoucité - 59, avenue Lacassagne 69003 Lyon - http://www.acoucite.org  














⋅

−
⋅= ∫

2

1

2
0

2

21

1
log10

t

t

a dt
p

p

tt
LAeq

Acoustic and statistical indices  

LAeq: A-weighted equivalent noise level; in other 

words, a noise level that remains constant over the 

chosen hourly period ( [ ]21 , tt ) and which has the same 

acoustic energy as all sound levels measured over the 

same period ( ap  being the excess acoustic pressure). 

L90: Statistical noise index representing the noise levels reached or exceeded during 

90% of the measurement period. It therefore provides an estimation of the background 

noise.  

Background noise: Residual noise comprising all habitual outdoor and indoor noises in 

a given location, corresponding to the normal occupation of premises and the normal 

functioning of equipment. 

Lmin: Statistical noise index representing the minimum recorded noise level. 

Lmax: Statistical noise index representing the maximum recorded noise level. 

Lday: LAeq for the period 6 AM to 6 PM. 

Ld is the level of A-weighted equivalent continuous sound pressure as defined by the 

standard NFS 31 110 (of 2005), calculated for all diurnal periods for one year. The "diur-

nal period" extends from 6 AM to 6 PM. 

Levening: LAeq for the period 6 to 10 PM. 

Le is the level of A-weighted equivalent continuous sound pressure as defined by the 

standard NFS 31 110 (of 2005), calculated for all evening periods for one year. The 

"evening period" extends from 6 to 10 PM. 

Lnight: LAeq for the period 10 PM to 6 AM. 

Ln is the level of A-weighted equivalent continuous sound pressure as defined by the 

standard NFS 31 110 (of 2005), calculated for all nocturnal periods for one year. The 

"night period" extends from 10 PM to 6 AM. 

Lden: Noise indicator resulting from the 

new European Directive relative to the 

evaluation and management of environ-

mental noise. 

Other, less common magnitudes can also be used: 

Lden10: Level of A-weighted equivalent continuous sound pressure exceeded 10% of 

the time for all diurnal periods over one year. The 24-hour, full-day period extends from 

6 AM to 6 AM. 

Ln10: Level of A-weighted equivalent continuous sound pressure exceeded 10% of the 

time for all nocturnal periods over one year. 
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