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Preamble

The Harmonica project
(HARMOnized Noise
Information for Citizens
and Authorities) is a project
that was co-funded from
1 October 2011 to
31 December 2014 by the
European Commission under
the Life program.

The coordinator of the project:
Bruitparif, noise observatory for
the Île-de-France region (12,000
km2, 12 million inhabitants)

The project had several objectives:
• To make information on noise more
accessible and closer to people’s
perceptions by eliminating the
technical terms that are difficult for
laymen to understand.
• Assess noise abatement actions in
a harmonised way and promote
effective actions, in order to help the
authorities to draw up their action
plans to implement the 2002/49/EC
Directive.
• Facilitate the transfer of this approach
to European cities to better support
the policies in place to reduce
environmental noise and improve
access to information for the general
public.
• Contribute to the development of a
common and shared culture allowing
everyone to better understand the
noise to act.

Bruitparif is an association, as defined
by the French law of 1901, founded
in 2004 on the initiative of the Ile-deFrance region to have an independent
and reliable tool for the characterisation
of noise nuisances and aid decisionmaking. This collegial association
brings together around 100 players
involved in fighting noise pollution at
regional level: representatives of state
departments, the regional and local
authorities, organisations managing
infrastructures, transport and industrial
operators, acoustics professionals,
environmental and consumer defence
associations, etc. As part of its mission,
Bruitparif develops the RUMEUR noise
monitoring network, coordinates
regional noise mapping, carries out
studies and surveys, supports public
authorities in taking noise into account in
urban development and transportation
policies and raises awareness of the
importance of the quality of the sound
environment.
Bruitparif managed and coordinated the
Life Harmonica project. The association
was particularly closely involved
in the scientific testing and design of
the Harmonica index, in producing
information sheets promoting noise
abatement initiatives, and in producing
on-line information tools (the platform
for the operational calculation of
the Harmonica index, collaborative
database on initiatives, development
of www.noiseineu.eu). Bruitparif also
managed all the administrative tasks
and support functions necessary for
the project to run smoothly, including
coordination and communication.

The associated partner: Acoucité,
observatory of environmental
noise for the Greater Lyons
urban area (516 km2, 1,3 million
inhabitants)
Acoucité is an association that was
founded in 1996 on the initiative of the
Greater Lyons urban community and
its founding members (INRETS, ENTPE,
CERTU, and CSTB, among others), in
order to develop an observatory of
environmental noise and promote
communication between research
centres and the towns operational
teams. Acoucité is also involved in urban
development projects, with a view to
managing noise levels and improving
the noise environment. Acoucité is also
a partner of other urban areas in France
(the agglomeration communities of
Grenoble-Alpes Métropole, Pays d’Aix,
Saint-Etienne Métropole, Nice Côte
d’Azur and Toulouse), to help them set
up their own noise observatories.
As part of the Life Harmonica project,
Acoucité was involved in developing the
Harmonica index and information sheets
promoting noise abatement initiatives.
It also provided its expertise in social
and human sciences for developing
protocols, conducting surveys, and
analysing the results, in order to
establish the public’s expectations and
evaluate the relevance of new tools
developed for the Harmonica project.

The beneficiaries of the LIFE HARMONICA project

Observatoire du bruit
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Edito
« Transport, industry, commercial and leisure activities… There are so
many noise sources, especially in dense urban areas. Noise pollution is
very intense in cities and most of the time is considered as unavoidable
for citizens and policymakers. They can sometimes feel helpless.
Increased awareness of noise pollution by the general public and the
authorities is a necessary and indispensable lever for improving the
effectiveness of policies to reduce environmental noise.
It was in this context and to meet this objective that Bruitparif and
its partner Acoucité asked the European Commission to support the
Harmonica project, in order to develop and disseminate innovative and
pedagogical tools to better inform and to assist decision-making.»
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Introduction
The noise
produced by
human activities is
an environmental
nuisance that
is prevalent in
European towns
and cities, which
are home to
over 40% of the
population of
member states.

According to an opinion survey on the quality
of life, conducted in 75 European towns and
published by the European Commission in
March 2010 (Flash Eurobaromètre), over half of
respondents believe that noise is a major problem
in their town. The various surveys and statistics
published by different pollsters in recent years
show the importance of noise as major source of
degradation of the quality of life.
This situation expressed by European citizens
is the result of their very high exposure to
noise. Around 60% of the population that live in
urban areas, which represents about 120 million
Europeans, are exposed to noise pollution from
transport that exceeds 55 Lden dB(A), which may
have an impact on their health.
Environmental noise is indeed a serious health
problem and is considered by the World Health
Organisation (WHO) as the second highest cause
of morbidity among environmental risk factors in
Europe, behind atmospheric pollution. According
to a report published by the WHO and the JRC
(Joint Research Centre) in April 2011, transport
noise could cost member states and other western
European countries over a million Healthy Life
Years every year. Many studies have established
a link between exposure to environmental noise
and health problems such as sleep disturbance,
annoyance and stress, cardiovascular risks,
learning difficulties.

Noise pollution has a heavy social and territorial
impact and generates a very high financial cost.
The cost of noise is caused by the social costs
related to the health impact of noise (medical
treatment of cardiovascular disease, sick leave,
insurance costs, intangible costs related to loss of
well-being, loss of concentration, tiredness, and
pain and suffering for the ill and their loved ones)
and by the economic repercussions of noise in
terms of the devaluation of property prices, loss
of attractiveness of certain sectors and loss of
productivity due to the effects of noise on health.
The cost of damage caused by the noise generated
by road and rail traffic in the European Union
was recently estimated at €40 billion, which
represents around 0.4 % of the European Union’s
total GDP.
Faced with this situation, noise can no longer
be considered inevitable, an inescapable and
uncontrollable nuisance or the price of modernity.
This notion, which is the reason why, for
many years, noise was the «poor relation» of
environmental policies, is now behind us. The
publication of European directive 2002/49/CE
pertaining to the evaluation and management
of environmental noise and the spontaneous
emergence of noise monitoring bodies in several
towns are clear indications of a sustainable
approach aiming to meet the public’s increasingly
pressing demand to be better informed on the
environmental factors responsible for the quality
of life and their health.
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The Harmonica project has developed innovative tools to better inform the public about environmental
noise and to help local authorities make the right decisions in fighting noise pollution.

There are three tools:
• The Harmonica index, a noise pollution index
developed to provide information that is easier
to understand and more closely reflects the
reality of noise nuisances as they are perceived
by the public.

• An on-line platform www.noiseineu.eu to
display the results of the Harmonica index in
European cities and to share best practice.

• A collaborative database of noise abatement
actions carried out in European cities in order to
facilitate discussions between stakeholders and
boost noise prevention policies.

The guide is divided into four parts:
• The first part of the guide explains the value
and objectives of the noise measurement
networks and sets out a methodology for the
development of such a project in a given town
or city, drawing on feedback from experience
gained in certain European cities or regions.
• The second part introduces the Harmonica index,
the way in which this new index was developed
to meet people’s need for information and the
initial feedback regarding its appropriation by
the general public.
• The third part provides an overview of the
collaborative database on noise abatement
initiatives that was developed to facilitate the
exchange of best practices among European
cities.

The guide is intended for multiple
audiences:
It is intended primarily for three groups affected
by noise issues:
• Elected officials and technical departments in
charge of environmental preservation.
• Representatives of measurement networks or
noise watchdogs that are already active in
certain cities.
• Institutional stakeholders, public bodies
and bodies that operate major transport
infrastructures wishing to contribute to
reducing people’s exposure to noise and to
develop their actions and innovations in the
field.

• The fourth and final part encourages you
to visit the www.noiseineu.eu website, which
was developed to disseminate the results of
the Harmonica project and to provide the keys
to use the tools and join the community of
participants on the Noise In EU platform.
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This
methodological
guide aims to
provide keys to
help European
cities use and
enrich these new
tools.

part 1

Measurement networks:
why and how?
A tool for the objective characterisation of the public’s exposure to noise, measurement networks are also a
real decision aid tool to help the public authorities implement their noise nuisance prevention policies. It is
intended as a way of raising awareness of the noise issue and a communication tool aimed at every member
of the public. Review of the objectives and principles behind the creation of measurement networks.

The noise
produced by
human activities is
an environmental
nuisance that
is prevalent in
European towns
and cities, which
are home to
over 40% of the
population of
member states.

Which are the noise evaluation methods?
There are various complementary techniques
available for evaluating environmental noise,
namely modelling, measurement, and surveys.
Modelling is the primary method used for
producing the strategic noise maps made
compulsory by European directive 2002/49/
EC. Modelling involves making calculations to
estimate the average noise levels for a given period
of time in a specific area. The maps produced
generally concern land transport infrastructures,
air traffic, and certain industrial activities. To
prepare them, the main parameters that influence
noise and its propagation are collected: data
on traffic, topography, building layout, nature
of the ground, presence of noise screens, etc.
and software for calculating noise emissions and
their propagation in the environment are used to
evaluate noise levels all around the region.
Although they represent a first evaluation, maps
produced by modelling cannot, however, be
entirely true to what is actually happening in
the field. Indeed, noise maps generally reflect
average situations and cannot yet really reflect
the sporadic nature of certain noises : occasional,
sudden noises like car horns, emergency vehicles
passing, deliveries, and the succession of noise
peaks related to air and rail traffic... Nor is
modelling a suitable solution for roads in dense
urban areas, where driving speeds are not fixed
(frequent accelerations / braking due to traffic
lights or congestion, etc.).

Thus, measurement is useful in order to complete
the information provided by modelling and to
better understand and characterise environmental
noise on a given site. Carried out in the field,
using a sonometer or an automatic - fixed measurement device, noise measurement provides
precise information on noise variations over time,
on a second-by-second basis. It highlights a lot of
information that is not provided by noise maps
produced using modelling, based on average
levels. This information includes, among other
elements, the daily and weekly noise variation
cycles, how noise nuisances change over time, the
distinction between background noise and noise
peaks produced car horns or the passage of air, rail,
or noisy road traffic. Noise measurement results
are generally better understood by the public
as they are closer to the reality of the nuisances
perceived. They also make it possible to determine
the contribution of each noise source in order to
allow decision-makers to implement appropriate
noise abatement measures. Measurements of
noise levels can also be completed by sound
recordings.
In order to complement the physical diagnostics
established by measurement and modelling,
surveys of the local population can also be
conducted, in order to take into account the
sociological and subjective nature of noise.
Multiple factors (contextual and individual)
complicate the relations that existent between
noise levels and annoyance.
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 hat are the stakeholders and coordinators
W
of the measurement networks?
Local authorities

Independent organisations

A local authority implements or supports the
development of measurement networks,
demonstrating a voluntary commitment that
reflects its willingness to control noise nuisance
in its city, to incorporate noise issues into its
overall environmental management policy and
to set up a vector for promoting awareness and
for informing and consulting with the public. It is
also a tool for managing and raising the profile of
political initiatives.

Certain organisations may lead efforts to create
a noise watchdog in a given city. The watchdog
owns the network and data, operates the
network and uses the information and data in an
independent and transparent manner. This is the
case, for instance, with the association Bruitparif,
a collegiate association that brings together all
noise control stakeholders in the Île-de-France
region (government agencies, local authorities,
bodies that manage infrastructure and economic
activities and environmental defence and
consumer protection associations).

The local authority may decide to coordinate the
measurement network directly, either by itself
or with the help of a service provider or it may
delegate the task to an outside body. There are
at least three ways of coordinating the network:
• direct coordination by the local authority
and internal management: the network is the
property of the local authority and it is operated
by the authority itself through its technical
departments. The authority owns any data
collected.
• coordination by the local authority and
outsourced management: the network is the
property of the local authority, which ensures
that it is operated properly and owns any
data collected. The tasks of installing and
maintaining equipment and processing data are
outsourced to one or more service providers.
• management by local authorities and
outsourcing to a third party: the network
remains the local authority’s property. It
guarantees it operation and owns the data
collected. An external body with which the
local authority has established a partnership
agreement is responsible for the network
functioning, maintenance and operations and
the enhancement of data. An example of such
functioning can be seen with the Greater Lyon
Urban Community and Acoucité, an association
that operates the measurement network set up
by the Greater Lyon Urban Community by way
of an agreement.

Bodies that manage infrastructure,
in particular airports.
A number of airports have developed networks to
measure noise linked to the impact of air traffic.
Sometimes this may be related to a regulatory
task assigned by the public authorities.

Noise measurement citizen initiatives
There are a certain number of citizen initiatives on
the measurement of environmental noise.
One of the most structured initiatives to date
concerns the measurement of aircraft noise by
environmental associations active in several
European countries (Germany, France, Greece,
Netherlands, Austria and Switzerland), which
install measurement terminals in cities that
are overflown, transmit data and disseminate
the data on the EANS (European Aircraft Noise
Services) platform:
Other initiatives are based on the measurements
carried out by citizens with the help of applications
downloaded on their mobile telephone. These
initiatives raise questions as to the validity and
interpretation of the measurements performed.
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There are
essentially
four types of
stakeholders
that initiate
measurement
network projects.

part 1

The development
of a noise
measurement
network addresses
three main
challenges.

 hat are the objectives to be achieved by setting up
W
a noise measurement network?
The challenge of understanding phenomena:
Better understand the factors that have an
influence on noise (traffic conditions, weather
parameters, urban fabric, etc.).
Monitor changes in noise over time relative to
changes in technology, travel, social expectations,
etc.
Obtain exposure data for performing
epidemiological studies on noise and health or
studies on the socio-economic impacts of noise.
Complete the noise mapping process on the basis
of validation or calibration data for the noise
maps established by modelling.
Promote an understanding of the effects of
transport in terms of noise as well as pollution, its
impact on the environment, etc., to make it easier
to control and pool these effects.

The challenge of evaluating actions:
Document the impact of the measures taken on
an on-going or occasional basis and evaluate the
effectiveness of these actions.
Anticipate, track and capitalise on knowledge
during the implementation of major projects.

Obtain indicators for tracking the impact of the
use of noise criteria in travel and spatial planning
policies.

The challenge of providing
and disseminating information:
Respond to one of the key concerns of residents
concerning the quality of their way of life and
their health.
Provide clear, transparent and independent
information to the public on the current status
of and changes to the acoustic environment.
Measurement results are perceived by the public
as more credible than modelling and forecasts
based on calculations.
Provide citizens and the various stakeholders in
the fight against noise pollution with the means
to understand and analyse noise nuisance.
Allow for a more precise and targeted
quantification of noise exposure than is possible
using maps based on modelling.
Compile statistics on the acoustic environment in
a given city.
To make useful and objective data available for
public consultations and concertation meetings.

How to develop a strategy for monitoring and designing
the networks?
Noise is a particular type of pollution that is much
more area-based than others, e.g. air pollution.
Sources of noise generally have a more local
impact, measured sound levels decrease quickly
depending on the distance from the source and
line of buildings may, for example, be sufficient
to protect against noise from a road with heavy
traffic. Only air traffic noise is a partial exception
to this tendency.
Therefore, the creation of a measurement
network is a particularly delicate task in terms
of monitoring strategy. Of course, the number of
measuring points depends on the size of the city
but it would be illusory to think that an entire
city or even a small area can be comprehensively
covered by a network. The alternative approach

consists of identifying a selection of sites that
offer a degree of representativeness of the city
and address specific objectives while taking into
account the city’s own objectives.
The noise map produced in the context of the
implementation of the EU Directive generally
constitutes an important prerequisite for defining
the strategy for rolling out a measurement
network. It appears that the analysis of the noise
maps produced pursuant to European Directive
2002/EC/49 is a good starting point for prioritising
the challenges in terms of the ways in which
different sources of noise (road, rail and air traffic,
industrial activities, etc.) contribute to population
exposure.
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Conducting large-scale temporary measurement
campaigns also allows for collecting information
used to expand and refine the analyses established
using noise maps, in particular concerning
other potential sources of noise (e.g. noise from
commercial or leisure activities).
At a more local level, the work carried out in
coordination with local and regional elected
officials, institutional representatives and
individual citizens and those belonging to
associations can be used to collect information
on situations that are most in need of observation.
Finally, the monitoring strategy must also evolve
to incorporate future developments in spatial
planning (major infrastructure projects, major

urban renewal operations, urban development
master plans, etc.).
At the city level, it is generally helpful to propose
that measurement sites be distributed in a
relatively balanced manner in order to facilitate
acceptance by the general public and local
authorities.
Having collected and analysed all this information
and backed by the willingness of stakeholders as
well as funding, a map showing the layout of the
areas targeted for the installation of measurement
devices can be prepared.

 election of temporal scales based on the monitoring
S
objectives
• Long-term measurements, using fixed devices,
in order to give an indication of how noise
nuisances change over time.
• Medium-term measurements (over periods
compatible with the phenomena to be identified;
may vary from several weeks to several years)
in order to assess the acoustic impact of
structural modifications such as major urban
projects (creations or modification of roads,
creation of urban parks, eco-neighbourhoods,
etc.), modifications of flight paths and flight
procedures for aircraft or implementation of
solutions for reducing noise (replacement of
road surfaces, reduction of speed, etc.).

• Short-term measurements (from several hours
to several weeks) carried out with the help
of semi-mobile equipment (measurement
devices, laboratory vehicles) to supplement the
permanent measurement system through:
- detailed documentation (zoom approach) on
the acoustic environment of an area of interest
(critical noise areas, iconic sites, areas exposed
to multiple noise sources, etc.);
-
quantification of the impact of specific
temporary events (large demonstration,
construction site, street festival, car-free day,
provisional arrangements, etc.);
- perform a series of measurements at a number
of reference points selected to validate or
ensure the consistency of noise maps.

Various types of measurement devices
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Various types of
measurements
can be carried
out, depending on
the information
sought.

part 1

How to install and operate a measurement network?
Installing and operating a measurement network
requires bringing together a wide variety of
cross-disciplinary skills that may be mobilised,
as appropriate, either internally or through an
outside service provider or partnership:
• Technological skills in order to be able to
keep a constant watch on new technological
developments and to assess the advantages
and disadvantages of measurement equipment
available on the market. These may include
acoustic measurement equipment as well as
equipment used to acquire related information
such as weather stations, road traffic count
systems, etc.
• Mechanical and electrical skills in order to be
able to adjust the installation of measurement
equipment to the various installation
configurations that may be encountered in
the field (layout of pole-mounted stations,
on building façades, on balconies, on terraces
or in public open spaces) and to the various
power supply constraints. The equipment
must be installed in a way that complies with
current regulations and guarantees the safety
of maintenance personnel as well as the public.
• IT and telecommunications skills in order to
be able to transfer the data acquired by the
measurement stations to a centralised server and
database and to implement the hardware and
software solutions required for storing, saving,
processing and disseminating the collected
measurement data and the information and
indicators that were produced.
• Acoustic measurement skills in order to be able
to verify the quality of the raw measurement
data on a daily basis and to implement the
necessary procedures for checking, calibrating
and maintaining equipment.
• Data processing skills in order to exploit the
data collected by the stations and to produce
analytical reports or studies.
Managing a measurement network also requires
working with multiple partners, each with its own
expertise in areas that are essential to developing
or operating the network, including bodies or
organisations holding related data that is required
for operating noise measurement devices: road,
rail or air traffic counting data, weather data,
land use and population data and more.

Choice of equipment
A noise measurement station is generally made
up of:
• a weatherproof microphone unit consisting
of at least one measurement microphone, one
preamplifier and a weather protection system;
• a unit for analysing the captured signals: In
general, the measurement devices allow for
the continuous measurement of different
elementary indicators such as Leq, Lslow and
Lfast levels using A, C or Z-weighting;
• an internal memory for local backup of data for
a period that is long enough to prevent the data
from being lost in case of a failure;
• a communication interface that can be used
to automatically retrieve all the information
and data via the transmission network. In
addition, this communication interface must
be able to be controlled remotely in order to
perform operations such as stopping/starting
measurements and configuring or activating
self-checks or automatic adjustments.
The measurement devices must be able to
periodically synchronise their internal clock to
an external reference via the computer network, a
GPS signal or a radio signal.
The choice of terminal depends on the noise being
measured, the technical constraints related to the
nature of the site and the monitoring objectives.
When the body operating the network seeks to
acquire high-quality measurement equipment, it
should check whether this equipment complies
with the criteria set out in the IEC 61672-1 standard:
2002, or any other equivalent document, for class
1 instruments (class 2 respectively).
In addition to measurement characteristics, a
noise measurement device must also have the
minimum technical characteristics to ensure its
long-term external longevity (unobtrusiveness;
solidity; compliance with safety standards for
public equipment; weatherproofing, especially
waterproofing; minimum operating range
of at least -20°C to 50°C and electromagnetic
compatibility).
Two complementary approaches can be used: an
information system approach focused primarily
on assessing trends and providing an indication
of overall levels and a measurement system
approach focused on obtaining non-debatable
measurements for the purposes of implementing
certain regulations. These two approaches are
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not mutually exclusive and can be applied in
combination. For instance, this is the case around
airports where we want to have measurement
systems of a high measurement quality (class
1 is required) and which can also be used to
inform the public. However, for some uses (e.g.
collecting a large amount of road noise data for
the purposes of calculating or recalibrating noise
maps), a class 2 level of measurement precision
may suffice.
In certain scenarios, specific expert features may
be sought (e.g. the automatic detection of events
through the analysis of sound sources or the
spectral characteristics of sound)..

Selection of sites and types of installation
The installation choices must take into account
the target objectives as well as any constraints
in terms of terrain. Several on-site visits, a
consultation with departments from the local
authority or residents’ associations as well as
short-term measurements are generally required
in order to select a suitable location for installing
the measurement equipment.
When a site is rolled out to monitor the noise
emitted by a very specific noise source, the
site must be chosen in a way that reduces the
impact of other sources as much as possible.
Measurement locations should normally be
selected so that there is a clear view of the sound
source and so that the propagation of the sound
to the microphone is not shielded or blocked by
structures that would reduce the incident sound
pressure levels.
For example, measurements of aircraft noise
should be made on the side of the building
directly exposed to the noise. The position of
the measuring microphone relative to building
façades or other sound-reflective surfaces is
also important and will significantly influence
measured sound pressure levels (ISO 1978). If
the measuring microphone is located more than
several meters from reflecting surfaces, it will
provide an unbiased indication of the incident
sound pressure level. At the other extreme, when
a measuring microphone is mounted on a soundreflecting surface, such as a building façade, sound
pressure levels will be increased by 6 dB, because
the direct and reflected sound will coincide. Some

standards recommend a position 2 m from the
façade and an associated 3 dB correction (ISO
1978; ASTM 1992). The effect of façade reflections
must be accounted for to represent the true level
of the incident sound.
Terminals may be located on public or private
land. However, installations on public land are
best in order to ensure the long-term operability
of facilities and to facilitate maintenance access.
Several types of location can be used:
• on a public lamp post or security camera pole,
generally at a height of between 4 and 6 m from
the ground so that it is not easily accessible and
to limit the impact of noise reflection off the
ground;
• on the terrace or roof of a public building (town
hall, municipal buildings, schools or healthcare
institutions) with the help of a securely fixed
post. The microphone is generally positioned
at a height of 4 to 6 m above the terrace so as
to limit the impact of noise reflection off the
surface of the terrace;
• on building façades. There are several types
of installation, which vary according to the
height of the microphone relative to the ground
and the distance between it and the façade.
Some networks prefer to install devices at 4
m above the ground and at a distance of 2 m
from the façade to obtain measurement data
that is easy to compare to the results of the
noise mapping. Certain international standards
also require that the noise generated by road
or rail traffic be measured two metres in front
of the most exposed façade in order to identify
noise black spots. There are also installations
that can be installed directly on the façade. For
these installation methods, corrective factors
will need to be taken into consideration in the
measurement in order to document incident
noise (see above).
• in public open spaces. This installation method
is especially suitable and recommended
for monitoring aircraft noise, for which the
perturbations from the propagation of noise
energy between the aircraft noise source and the
microphone need to be minimised. Sites located
on relatively flat land that is unobstructed and
as far away from reflective surfaces as possible
are best for these purposes.

9 • Methodological guide Use of tools developed in the Life Harmonica project

part 1

The mechanical design and installation of the
environmental noise measurement equipment
must minimise any possible damage from
vandalism, extreme weather conditions, etc. as
well as the risks to the public, building occupants
and maintenance technicians.
An agreement with the local authorities on the
occupation of public space is recommended in
order to specify the characteristics of the terminal
layout, how power will be supplied, how data
will be transmitted and the operating body’s
obligations in terms of insuring the equipment
against breakage and outright theft as well as in
terms of civil liability.

Power supply
Several types of power supply can be used:
- connection to the power grid
-
autonomous power supply (solar panels,
batteries, fuel cells)
Maintenance

A connection to the power grid is often necessary
when high-quality measurement systems will be
used or to help with the measurement of an audio
recording or other advanced capabilities that
require computing power. This is also the case
when attempting to reduce the time to providing
measurements by increasing the frequency of
data transfers.
However, great progress in digital electronics has
been made over the past several years in terms of
minimising power consumption with the arrival of
ever more efficient components that require less
and less power. It has become possible to deploy
permanent noise measurement stations that get
their energy exclusively from a solar panel of
reasonable size, as long as we can accept certain
compromises on the measurement system as well
as to transfer the measurement data to a central
server no more than once or twice per day.

Measurement station
with solar panel

Fuel cell

Another autonomous source of energy, the fuel cell,
is used by Bruitparif in street furniture specifically
designed by the association (Sonopode™) that is
compatible with the implementation of very highquality measurement systems and real-time data
transmission.

Maintenance and operations
As far possible, the body operating the network
must implement the available standards,
in particular if the measurements can be of
regulatory value.
We recommend implementing a quality assurance
plan to ensure the traceability of the preventive or
corrective maintenance of equipment and to track
the quality of measurements.
The measurement terminals generally allow for
performing self-calibrations (at least once a day)
to check for any malfunction of the measurement
system. There are different types of technology for
self-checking, from simply injecting an electronic
signal to incorporating an autonomous noise
source inside the microphone. It is important
to choose equipment that can truly be used to
check the integrity of the entire measurement
system, including the microphone capsule. In
addition to these auto-calibration operations,
on-site manual calibrations should be performed
on a regular basis (e.g. every three months) as
well as a calibration in the laboratory every 12
or 18 months to check the following minimum
requirements: frequency weighting, amplitude
linearity, background noise from the terminal,
level range selector, background noise from
octave filters and frequency response of octave
filters.

Data transmission infrastructure
Managing a measurement network requires
setting up an infrastructure for data transmission.
This may be based on wired networks (landline
telephone connection, fibre optic connection, etc.)
or cellular networks (GSM, GPRS, 3G or 4G).
In each case, the aim is to find the best possible
transmission method (cost, feasibility, speed
and transfer volume) according to the technical
constraints of the measurement terminal sites and
the desired information goals.
The advantage of using cellular networks is that
they provide wide coverage at ever-increasing
transmission speeds and at steadily declining
prices. In addition, it is by far the most reliable
method because operators have to ensure that
their mobile telephone network operates in any
case. The apparent cost of data connections is
largely offset by the savings in working time
needed to maintain an alternative telecom
infrastructure based on connecting to the WiFi
or ADSL networks within private households or
public buildings, for example.

10 • Methodological guide Use of tools developed in the Life Harmonica project

part 1

The real-time or near real-time transmission of
data may also be preferred for the purposes
of ensuring the transparency of information
provided to the public or may be required for
activating alert modes for the purposes of a
timely intervention at a construction site or at
recreational sites by those in charge of noisy
activities.

Data storage
A measurement terminal performs a series
of measurements of energy intensity then
incorporates and/or statistically processes this
intensity over the defined reference period, called
the integration time (1/10 second, 1 second, 10
seconds, 1 minute, 5 minutes, 15 minutes, 1 hour,
etc.). This provides what’s known as elementary
data. Depending on the case, the measurement
terminal can provide comprehensive elementary
data in dB(A), dB(C) or dB(Z) (for example) or
one-third octave bands, multiplying the volume
of elementary data by around 30.
Finally, some terminals can store digital audio
recordings.
The issue of elementary data transmission and
storage must therefore be raised and considered
in light of the objectives of the measurement
network.
Being able to back up detailed elementary data
(e.g. one-second data readings) is very valuable
in order to be able to recalculate new noise
indicators after the event if the regulatory
indicators have changed or for research and
knowledge development purposes. Given that
the cost of data storage is no longer a real issue,
we recommend storing the elementary data in
addition to the calculated indicators.

restoring data must be implemented in order to
ensure the long-term viability of the measurement
database.

Dissemination and information platform
The publication of data is an essential part of
operating a measurement network.
Different forms of data publication may be used,
from an annual report on results to real-time
online updates of all data. This depends on the
information strategy and objectives.
The information that is delivered may be:
• the variations in noise cycles depending on the
time, day of the week or month of the year
• the results of energy indicators as written in
national and European regulations (LAeq day
evening, night, diurnal, Lden)
• the results of complementary indicators, e.g.
event indicators for air traffic noise
• the position relative to the reference values
(WHO quality objectives and/or regulatory limit
values).
The performance of a data consultation platform
(in particular the speed at which indicator results
are shown) is in large part a function of the work
done to optimise the transfer of measurement
terminal data and to develop expert modules
for electronically processing the database. The
quality of the information also depends on the
involvement of the staff that work every day
to ensure that the measurement equipment
functions properly and is maintained correctly
and to check the data.

Operating tools
The network must be structured in a way that
allows for acquiring and using the data obtained
from the measurement of multiple parameters
(noise levels as well as related traffic parameters,
aircraft flight paths, weather data, digital audio
recordings and possible video recordings).
In this context, it is essential to implement tools
for organising and searching data (databases),
viewing data (data validation procedures) and
processing data in order to produce various
indicators. The type of installation must be taken
into account during the measurement results
processing phase. Procedures for backing up and
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Examples of measurement networks in european towns or regions

Gdansk

455 700 Inhabitants
City of Gdansk : 85 stations (low cost)

Dublin

527 600 Inhabitants
City of Dublin : 15 stations
See website

Rotterdam

618 300 Inhabitants
DCMR : 16 stations

Dunkerque and Calais agglomeration community
297 100 Inhabitants
SPPPI Côte d’Opale : 11 stations
See website

Ile-de-France region

12 millions of Inhabitants
Bruitparif : 45 stations
See website

Greater Lyons urban community

1,3 million of Inhabitants
Greater Lyons urban community - Acoucité : 18 stations
See website

Oss

84 300 Inhabitants
City of Oss : 10 stations

Brussells

1,1 million of Inhabitants
IBGE : 17 stations
See website

Lille Métropole agglomeration community

1,1 million of Inhabitants
Lille Métropole agglomeration community : 20 stations

Grenoble agglomeration community

437 200 Inhabitants
Grenoble agglomeration community - Acoucité: 9 stations
See website

Turin

Saint-Etienne Métropole

907 100 Inhabitants
City of Turin - ARPA Piémont : 31 stations
See website

386 900 Inhabitants
Saint-Etienne Métropole - Acoucité : 10 stations
See website

Nice Côte d’Azur agglomeration community

535 500 Inhabitants
Nice Côte d’Azuragglomeration community - Acoucité : 8 stations

Aix-en-Provence agglomeration community

1,1 million of Inhabitants
Aix-en-Provence agglomeration community - Acoucité : 6 stations
See website

Madrid

3,2 millions of Inhabitants
City of Madrid : 31 stations
See website

Barcelona

1,6 million of Inhabitants
City of Barcelona : 25 stations
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Gdansk network

Brussels network

Madrid network

Greater Lyons network

Île-de-France region network
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Informing the public using
the Harmonica index
Building a noise pollution index that is easier to understand and more closely reflects the reality of noise
nuisances as they are perceived by the public was the objective at the heart of the Harmonica project.
The below is a presentation of the stages of its development and on its innovative nature.

Why the Harmonica index was developed?
The issue of the indicators used to represent the
characteristics of noise over a given period of
time, or to reflect - insofar as possible - people’s
perception of their noise environment, appears
to be the key to the public and authorities taking
ownership of the noise issue.

There are
currently two
main types of
indicators.

Watch the film presenting
the Harmonica index on
www.noiseineu.eu

• So-called «energy-based» indicators, which
represent the average noise energy levels
over a given period. The most well-known
energy-based indicator is the LAeq (equivalent
continuous sound level expressed in dB(A)),
which represents the average noise level over a
given period. Nevertheless, two identical noises
will be perceived differently based on whether
they are heard during the day or at night. It was,
therefore, decided to create an indicator that is
harmonised at European level, which takes this
difference in perception into account: the Lden.
This indicator is calculated using equivalent
levels at three different periods during the day:
day, evening, and night, which are weighted to
take into account increased sensitivity at certain
times of day.
• So-called «event-based» indicators that focus
on noise peaks that occur over a given period. In
some cases (air traffic, for example) they allow
a better consideration of annoyance and health
effects caused by the repetitive nature of noise

events and their emergence from background
noise. The best-known event-based indicators
are the number of events whose maximum level
exceeds a certain threshold (NAthreshold).
There is, however, a need to reconcile these two
approaches, in order to take into account both
the overall environmental noise «load», which
is relatively well represented by energy-based
indicators, and noise peak-type disturbances,
which come on top of the background noise and
whose impact in terms of annoyance and health
effects are more is more widely recognised.
Furthermore, the unit used by these indicators
- namely the decibel - has the disadvantage of
being complex. With this unit, variations in noise
are calculated using a logarithmic scale. This
means that a doubling in the noise energy level
results in an increase of 3 dB. If two vehicles
passing by both produce 60 dB each, the result
would not be an arithmetic addition of the levels
(i.e. 60+60=120), but rather 63 dB. The complexity
of the decibel makes it difficult for the general
public and authorities to take ownership of the
issue of environmental noise.
A survey of 800 people was conducted at the
beginning of the Harmonica project, in order
to evaluate the general public’s current level
of knowledge and expectations in terms of
information on the noise environment. The results
obtained confirmed the idea that the public has
difficulty understanding the information currently
provided about noise. The survey confirmed
that respondents’ understanding of acoustics is
very fragmented and that they have difficulty
estimating noise levels of everyday events and
situations. The survey also revealed that the
public believes that information about noise
peaks that occur during the day would effectively
complement the measurements of noise levels.
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5 main objectives
The development of a simple index for presenting environmental noise levels meets very specific concerns:
> Ease of understanding by the general public as operating on a scale from 0 to 10, rather than decibels.
> Simple calculation from measured data usually collected by noise measurement devices, namely the
LAeq,1s levels (A-weighted, equivalent continuous sound level for 1s).
> Calculate for one-hour time slots, to represent the changes in the index over a day and to derive average
results over any type of periods (day, night, 24 hours, week, month, year).
> Relevance of the physical representation of the index taking into account two major components that
affect the noise environment: background noise and noise events that exceed this background noise
(noise peaks).
> Concrete representation of people’s perceptions of their noise environment more than do the indicators
currently used in the French and European regulations.

 he steps of the building process of the Harmonica
T
index
First step
Selection of the parameters for the index.
The choice of the parameters involved in the
construction of the index was based on a
preliminary statistical analysis carried out on a
database of elementary acoustic measurements
(LAeq,1s) from 24 sites that are representative
of the eight main types of noise exposure (land
transport noise, air traffic noise, and quiet areas) in
a variety of environments (urban, suburban, and
rural). The aim was to choose acoustic parameters
that would account for a significant proportion of
the variability of many of the acoustic indicators.
Around 60 different energy- and event-based
descriptors used in the available literature or
proposed by the teams were calculated on an
hourly basis using this elementary data from
all 24 sites. The correlation between the 60
descriptors was studied in order to evaluate the
descriptors that were interrelated (redundance),
thereby eliminating those that measure the same
thing and defining families of descriptors that
are uncorrelated and, therefore, which provide
complementary information. This method of
statistical analysis is called Principal Component
Analysis (PCA).

Using this PCA, it was possible to define two main
families of independent and complementary
physical descriptors, which provided most of the
information:
• The background noise
• The noise peaks that emerge from the
background noise
Using this analysis, Bruitparif’s and Acoucité’s
teams proposed different suggested indices based
on various parameters which describe these two
noise dimensions (background noise and noise
peaks).

Second step
Consideration of the public’s opinion and
perceptions.
The suggested indices were compared with the
public’s impressions using face to face interviews
with 246 residents from 8 areas chosen for the
diversity of their exposure to noise, and tests
in laboratory conditions (individual interviews
following binaural playback) on three groups
of respondents: general public, associations and
local authorities, experts (130 people in total).
The aim of this research phase was to evaluate
the comprehensibility, the acceptability, and the
relevance of the suggested indices and to take into
account people responses in the final construction
of the index.
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Third step
Development and operational implementation of
the formula of the index.
The formula for the index was then set up by testing
the different selected descriptors in an operational
way, on all the operational measurement data
stored by the noise observatory Bruitparif for year
2013.
These tests led to the elimination of some
descriptors that have proved to be insufficiently
robust and to adjust the coefficients of the index

formula in order to take into account people
responses and the diversity of environmental
noise situations. They also helped to define the
physical limits of the representation of the index
in order to present the variations in hourly noise
levels on a scale of 0 to 10.
This work allowed to propose the mathematical
formulation of the index and to implement
operationally its calculation (see details of the
formula and method of calculation in the box
below).

The mathematical formulation of the Harmonica index
Hourly Harmonica Index
= 0,2 x (LA95eq - 30) + 0.25 x (LAeq - LA95eq)

With:
LA95eq: equivalent background noise level during the hour period,
the background noise being evaluated every second by the noise level
exceeded 95 % of the time during the 10 minutes period before.
LAeq: equivalent noise level during the hour period.
The Harmonica index, therefore, is divided into two parts:
• A component related to the background noise: BGN sub-index
BGN = 0.2 x (LA95eq - 30)
• An event-related component : EVT sub-index that represents the acoustical energy provided by noise peaks that emerge above the background noise
EVT = 0.25 x (LAeq - LA95eq)
In order to guarantee good representivity of results, the rule of 80%
of elementary data available was adopted for calculating an hourly
index (over 2880 LAeq1s value taken into account per hour).

Example of
Harmonica index
calculation
for one-hour noise
measurement
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The representation of the index
Particular care was taken in designing the
graphical representation of the Harmonica index, in
order to simultaneously provide several elements
of information about the noise environment in a
concise and clear manner. Different elements have
been mobilized to achieve this representation.

One colour to indicate the situation
compared to threshold values

One score for the noise pollution level

The colour of the index (green/orange/red)
indicates how the noise environment compares to
the WHO’s environmental quality objectives and
the values recognised as critical for noise. These
colours also take the time of day into account, as
people are more sensitive to noise at night.

The Harmonica index gives a score of 0 to 10,
rounded to one decimal place. The higher the
score, the poorer the noise environment.

The colour scale was also defined to take into
account existing knowledge in terms of benchmark
values:

Very noisy 10

10

• Green if the noise level is below 4 during the
day or 3 at night, the level at which the WHO
believes noise is likely to cause disturbed sleep;
• Orange if the index is between 4 and 8 during
the day or 3 and 7 at night;

Noisy 7
5
Quiet 3
0

Two shapes to distinguish between the
contribution of background noise and noise
peaks
The graphical representation of the index is in two
parts, a triangle on top of a rectangle, in order to
clearly translate its two components:
• the rectangle represents the component related
to background noise (BGN);
• the triangle represents the event-based
component (EVT), related to noise dynamics and
the number of noise peaks that emerge above
the background noise.

• red if the index is greater than or equal to 8
during the day or 7 at night. These levels can
be achieve with constant noise of 70 dB(A)
and 65 dB(A), which are widely recognised
around Europe as being the critical thresholds
for exposure to noise.

One index per hour, per period, and per day
The Harmonica index is calculated for hourly
time slots for every measurement devices using
the elementary data (LAeq1s) provided by the
measurement devices. AN average value is also
calculated every day for the day period (6am 10pm), for the night period (10pm - 6am), and one
for the entire day (24h). It is then easy to calculate
the average values for the index over longer
periods (week, month, year) by simply adding the
daily indices.

A triangle
for noise
peaks

A rectangle
for background
noise
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The Harmonica index: a noise pollution index that is
approved by the general public

Relevance

5%
1%

54%

5%
35%
Yes, absolutely
Yes, somewhat
No, not really
No, not at all
Don’t know

Clearness, understandability

47%

A survey conducted at the end of the project
with an online survey of 843 people was used to
explore the public’s opinion of the contribution
of tools developed for the Harmonica project in
terms of:

These answers validate the choices made for the
index, namely the consideration of average noise
levels and noise events, as well as giving a higher
weighting to noise at night.

• improvement of their knowledge of environmental noise;

Clearness and understandability

• taking ownership of the tools provided.

of people surveyed find the index easy
to understand.

The analysis of questions on the relevance and
understandability of the Harmonica index has
clearly shown the benefits of this new approach
for citizens.

Relevance

5%
2%

46%

89 %

of people surveyed said that the index
is relevant and matches their perception of noise.

87 %

Yes, absolutely
Yes, somewhat
No, not really
No, not at all
Don’t know

of people surveyed believe it is useful
that the Harmonica index takes both average
noise levels and specific noise events into account.

78 % of people surveyed believe it is useful that

93 %

It seems in particular that there is an instinctive
understanding of the indice’s values. The majority
of people surveyed understood the colours used
and the difference between day and night. A
high proportion of respondents associate an index
value of under 4 in day-time to be green and an
index value of 6 or more at night as being red.

Main target: the general public

97 %

of people surveyed believe that the index
is suitable for the general public.

the Harmonica index affords more importance to
nighttime noise levels.

Main target

2,6%

46%

10%

0,4%

41%
Only for the general public
More for the general public
As much for the general public
as for professionals
More for professionals
Only for professionals

Example of hourly variation of the index over a 24h period.
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Examples of the Harmonica index results
on measurement devices
During the Harmonica project’s demonstration
phase, around 60 measurement devices were
chosen to send their measurement data to
calculation platform for the Harmonica index.
There are around 50 terminals operated by
Bruitparif in the Île-de-France region and 10 more
operated by Acoucité in the Greater Lyons area.

The Harmonica index results are published
on line on www.noiseineu.eu. The number of
measurement sites available on the platform
is likely to increase progressively thanks to the
contribution of all European players.

Île-de-France

Greater Lyons area
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Sharing best practice
at European level
Beyond the scientific challenges related to the effectiveness of the Harmonica index, this project promoted by
the European Union also aims to share and promote noise abatement initiatives carried out by the project’s
various partners in European towns.

A collaborative website
To make it easier
to diffuse and
include as many
initiatives as
possible, this
database is
available online
through the
dedicated website
Noise In EU.

By providing an evaluation tool shared at
European level, creating a new index as part of
the Life Harmonica project has allowed Bruitparif
to create a database of best practice and noise
abatement initiatives carried out by regional
authorities, transport infrastructure companies,
and their European partners.
The initiatives listed in this database are not
in competition and there is no ranking. This
database essentially aims to list all the available
data in a single place. A collaborative platform,
open to all the stakeholders involved in fighting
noise nuisances, this database allows users to
share information and is intended to facilitate
decision-making by bringing together experiences,
innovations, and action plans.
Any initiatives that aim to reduce environmental
noise nuisances can feature in the database.
These initiatives are divided into three main types:
First of all, the reduction of nuisances at their
source, whatever the initial cause (e.g. transport,
technology, commercial or industrial activities,
recreational noise, etc.). Secondly, developments
that aim to limit the propagation of noise or
reduce people’s exposure to it. And finally, raising
awareness so that those who generate the noise
take the issue into account and manage it better,
in order to prevent risks.

The database is structured in such a way as
to promote different types of noise abatement
solutions depending on their source:
• road traffic noise, whatever the environment:
urban traffic, expressways, motorways, etc.
• rail traffic noise produced by mainline trains,
express urban networks, metro, tramways, etc.
• air traffic noise caused by commercial airlines,
light aircraft, helicopters, or military flights,
• industrial/construction/commercial noise,
• recreational noise, which can occur both during
the day and at night,
• quiet areas: in terms of their creation,
preservation, and improvement,
• town planning and development,
• prevention and raising awareness, in any form.
For now, the database essentially features
initiatives that have been listed and documented
in the regions of the Harmonica project’s two
partners, namely Île-de-France and Greater Lyons.
It also contains initiatives carried out in towns
in south-eastern France that enjoy the support
of Acoucité, as well as initiatives in the cities
of Bilbao and Florence, which are Bruitparif’s
partners in the Quadmap project (a project
dedicated to the subject of quiet areas).
The number of initiatives presented on line will
increase progressively thanks to the contribution
of all European stakeholders.
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24 initiative sheets were already on line for the launch of noiseineu.eu including:
ILE-DE-FrANCE rEGION, FrANCE
Lyon (69)
Noise management of open-air event
with amplified music

Paris (75)
Reduction of the speed limit on the Paris
ring road

Lyon (69)
Car-free town day

Paris (75)
Concertation plan around noise from
bar and night clubs

Lyon (69)
Plant-based noise screen, quai Fulchiron

Paris (75)
Noise management and prevention of the
risk of hearing loss at the Techno parade

Lyon (69)

Paris (75)

Consideration of acoustics in the
Concerted Development Zone (ZAC)
of la Buire

Low-noise road surfaces on the Paris
ring road

rillieux-la-Pape (69)

Paris (75)

Noise screen and improvement
of rolling stock

Redevelopment and reduction of the speed
limit on avenue de Clichy

OTHEr rEGIONS IN FrANCE

Pierrefitte-sur-Seine (93)

Aix-en-Provence (13)

Urban requalification of the former
RN1 road

Pedestrianisation in the town centre

Saint-Chamond

Ile-de-France region
Change of brake shoes on regional express
(RER) trains

Redevelopment of the entrance
to a town
vitrolles

Ile-de-France region
Raising of airport intercept altitudes

villabé (91)
Resurfacing of a 16 km section
of the A6 motorway
GrEATEr LyONS, FrANCE
Ecully (69)
Requalification of a main road

Redevelopment of an avenue
in the town centre

OTHEr INITIATIvES IN EUrOPE
Bilbao, Espagne
Redevelopment of General Lattore
square
Florence, Italie
Creation of quiet areas in schools

La Mulatière (69)

Principauté de Monaco

Creation of a noise screen along the A7

Acting on noise nuisances caused
by the heliport

Lyon (69)
Acoustic improvement of speed mumps
in a 30 km/h zone
Lyon (69)
Car bridge on avenue jean Mermoz

21 • Methodological guide Use of tools developed in the Life Harmonica project

part 3

E xamples of initiatives
Actions on the Paris ring road
The Parisian «péripherique» (ring road) is a 35
km-long circular road that runs around Paris.
It generally has 4 lanes in each direction and a
lot of traffic: 1.3 million vehicles per day, which
represents 7.7 million kilometres travelled (figures
from the City of Paris) and a flow of vehicles
that can exceed 270,000 vehicles per day on
some sections. This road carries 40 % of Paris’s
automobile traffic and 1 to 2 % of traffic at
national level.
With over 100,000 people living along it, it is
a road that is a major source of exposure to
noise. Bruitparif estimates that 40,000 people
who live along the ring road are exposed to noise
levels that exceed the threshold values defined by
French law on a daily basis.
Since 2001, the City of Paris has therefore been
taking measures to improve the quality of
life people living along the ring road. Several
initiatives have already reduced noise pollution
caused by traffic, in particular a roof at Portes de
Vanves et des Lilas, but these measures are very
costly and cannot be rolled out everywhere.
Therefore, the City of Parus wanted to use other,
less costly measures that can reach more people.

Laying of low-noise road surfaces on the Paris
ring road
Between June 2012 and June 2013, in partnership
with Bruitparif as part of the Harmonica project,
the city of Paris decided to conduct an experiment
with the use of low-noise road surfaces on the road
and slip lanes at porte de Vincennes. Containing a
greater proportion of air pockets, they have sound
absorption properties. The sound emitted by the
vehicle rolling is trapped in these tiny holes where
it will gradually lose its energy. This type of road
surface thereby eliminates part of the vehicles’
rolling noise.
Thanks to four measurement devices located along
the ring road on an experimental section (one on
the central reservation and three on the façades
of the closest buildings, Bruitparif was able to
evaluate the improvement provided by these road
surfaces, both for locals and drivers. A year after
their resurfacing, the average reduction observed
is 1.3 index points on the central reservation and
0.6 points on the façades of the closest residential
buildings, this is equivalent to the reduction of
noise that could be obtained by a division by
about 2 of road traffic. The decrease observed is
identical during the day and during the night..
Following this successful experiment, the City of
Paris decided to extend the system to nine priority
sections of the ring road (10% of its length), which
are highly residential (around 10,000 inhabitants
in total).

Laying of low-noise road surfaces
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Noise planning for developing the cities of the future:
The example of the Buire mixed development area
(ZAC) in Lyon
Reduction of the speed limit for the Paris ring road
(from 80 to 70 km/h)
In order to further reduce noise pollution along
the ring road, as well as fighting atmospheric
pollution and reduce the number of accidents,
the City of Paris has expressed its desire to reduce
the speed limit on the Paris ring road. By decree
promulgated in january 2014, amending the
Highway Code, the speed limit was reduced from
80 to 70 km/h.
Thanks to the use of data provided by three
measurement devices located along the ring road,
two of them being on the central reservation
and one of them façade of a residential building,
Bruitparif was able to quantify the noise reduction
achieved by reducing the speed limit.

The Buire mixed development area in Lyon shows how an urban area with high
noise levels due to its proximity to major roads can be developed in order to
make the city more suitable for housing and for social practices while providing
a high-quality sound environment in outdoor public spaces. This consists of a
very long-term, scheduled urban planning operation that takes stock of how
urban planning and renewal can be an opportunity to develop approaches that
help to improve noise levels in public spaces and housing.
The Buire area was a former industrial site located in Lyon near the Part-Dieu
neighbourhood. A major urban road (Boulevard Vivier Merle; approximately
27,800 vehicles per day) forms the eastern edge of the city along with the PartDieu railway line a short distance further. It is bordered in the north by Avenue
Félix Faure (8,400 vehicles per day).
The aim was to develop a mixed residential and commercial urban area with
a school, a childcare centre and a public park while ensuring a high level of
environmental quality.

Key figures:
Surface area of the project
site: 5.5 ha
Number of housing units: 656
162 student rooms
Commercial activities:
68,000 sq. m (net floor area)
Equipment: 8,000 sq. m
Public space: 5,000 sq. m

The comparison of data from before and after the
speed limit was reduced shows a fairly small, but
nevertheless significant reduction in noise, making
an average daily reduction of around 0.2 points in
the residential location. The reduction was more
marked at night (-0.3 index point) than in the
daytime (-0.1 index point), as vehicles’ speeds are
higher and so were more directly affected by the
reduced speed limit. This is less the case during the
day, as there is more congestion.

The decision was taken to build a first row of office buildings to protect the
islands, public areas, and an urban park of 5,000 m².
Now it is a peaceful urban area, made up of residential areas, activities, and
public services, guaranteeing good acoustic quality. In the central areas, parks
and gardens, not open to the public, provide greater acoustic comfort with the
windows open for residences’ quiet façades. The Harmonica index was evaluated there by Acoucité.
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Using and contributing to the Noise
In EU platform
Interested in trying the Harmonica Index in your city? Want to share noise information with the public?
Want to learn from or contribute to a database of noise abatement best practice around Europe?

The website
www.noiseineu.com
was designed
and developed by
Bruitparif for you!

What is the Noise In EU platform?
Aimed both at the general public and the
authorities responsible for managing the issue
of noise nuisances, the Noise In EU platform
was developed to:
• simplify and harmonize information on
noise for a multitude of European towns and
regions;
• help the general public and authorities
understand the issues surrounding noise;
• promote best practice in terms of
environmental noise management.
www.noiseineu.eu has a range of content and
functions allowing anyone to:
• better understand the issue and challenges of
exposure to environmental noise in Europe: �
> in the «Noise in Europe» section.
• Measure the significant advance provided by
the Harmonica index in terms of information on
environmental noise and the consideration of
how noise is perceived by different individuals:
> in the «Harmonica index» section.

• access the index’s results from noise measurement
terminals in several major European towns, �
> in the «View results» section.
• read detail initiative sheets on concrete
measurestaken by the public authorities and
their partners and envisage initiatives to be
taken as part of Directive 2002/49/CE: �
> in the «Initiatives» section.
• learn about the people involved and contributors
to the Noise In EU website, as well as how to join
the community: �
> in the «Contributors» section
• keep abreast of the latest news on developments
in noise evaluation at European level, action
taken and events organised by the partners of
the Noise In EU community: �
> in the «News» section.
The technical management and development,
the hosting of Noise In EU platform are provided
by Bruitparif who is committed to maintain
and exploit the platform after the end of the
Harmonica project.

All sections are directly
accessible
via the website’s
homepage.
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What is this platform’s deontology?
The Harmonica project is financed by public funds.
Its results are to be made available to a large
public but they are thus of a non-commercial
character.
The authorised use of the data displayed through
www.noiseineu.eu is aimed at informational
and educational purposes only. These data
cannot be used for commercial purposes not
for compliance checking with local or national
regulations. In addition, this information is not

aimed at replacing existing local noise data but
at informing the general public under a common
and easily understandable way.
For any use of data displayed through www.
noiseineu.eu, the source www.noiseineu.eu
should be mentioned. Raw measurement data
and data provided in initiatives sheets remain the
property of the corresponding local authority,
monitoring network or national institute which
are responsible for their data quality control.

Why contribute to the Noise In EU website?
Do you represent a town or region, a public
organisation, or a noise management network
in Europe? Would you like to share new
practical approaches and information about
noise, to communicate on it and help the issue
of environmental noise finally get taken into
account in public policies as it deserves?
Then don’t wait any longer - join the platform!
joining the Noise In Eu community allows you to:
• Test the Harmonica
measurement data.

using

your

noise

• Improve and clarify information on
environmental noise intended for the public,
thanks to an easy-to-understand graphical
representation of the noise data.

• Contribute to the enrichment of a European
platform for information on noise for sharing
knowledge and experiences, in order to make a
benchmark tool for enabling the general public
and authorities to take ownership of the noise
issue.
• Share experiences and increase your operational
resources for fighting noise pollution, through
consultation, and by the enrichment of the
on-line database of initiatives.
• Meet other towns and organisations working
to preserve the noise environment in Europe,
and share ideas with them during meetings
organised by the coordinators of the Harmonica
project or other members of the community.
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A programme
named «Toots»
for calculating
the Harmonica
index has been
developed and
made available
by Bruitparif,
the association
managing the
Noise In EU
platform.

How to test the Harmonica index?
A Windows program named ‘Toots’ was developed
in order to calculate the Harmonica index. It is
licensed free of charge for use by any organisation
or person. It can be requested by filling out an
online form.
The purpose of this licence is to share with the
users of the ‘Toots’ program the shared principles
that have been laid down for the use of this
new tool: the Harmonica index. In particular, it
is forbidden to make commercial profit from the
Harmonica index through the resale of the values
computed by this index or from any textual or
graphical representation of these values. The idea
is also to create a community of listed users and
to ensure that the users of the index are kept
abreast of subsequent developments in the index
calculation formula and/or the publication of
new versions of the ‘Toots’ program.
The data must come from a class 1 or class 2
calibrated measurement device or terminal, i.e.
one that has been checked beforehand to ascertain
that the measurements it performs are correct and
that it is used in a context in which measurement
uncertainties are acceptable. 1
At least one hour of LAeq (1 second intervals) values
are needed, i.e. equivalent sound levels measured
using A-weighting. Although it is possible to
calculate these values using another indicator
such as LFast (1 second) or Lslow (1 second),
LZeq (1 second) etc., this is not recommended.
Calculations can also be performed using any
LAeq data vector sampled at a higher frequency,

e.g. an LAeq value over a 500 ms period, an LAeq
value over a 100 ms period or an LAeq value
measured over a 1/8 second period. In this case,
the calculation tool first recreates the LAeq (1
second) using the input data, then calculates the
Harmonica index and its sub-indices. However, it
is not possible to calculate the Harmonica index
using data of a lower frequency, e.g. LAeq over a
2 second, 5 second or 10 second period.
The program can recognise several noise
measurement file formats such as certain formats
drawn directly from measuring equipment,
including the OPE (01dB-ACOEM/Opera), DAT
(Rion/NA37) and AZB (Azimut Monitoring)
formats. Noise In EU, the body that manages
the platform, may add to this list of formats in
the future depending on the levels of interest
and collaborations established with stakeholders.
Data collected in other formats should be
converted beforehand to a text format with
separators so that they can be integrated.
Toots’ provides you with an easy way of
calculating the Harmonica index using raw
measurement data 2 then extracting the index
values to an Excel file 3 or generating graphs
4 , which can subsequently be cut and pasted
into documents.
This allows all users to calculate the Harmonica
index themselves using the method developed
as part of the Harmonica project and to use the
related graphics.

How to distribute the index results on the Noise In EU
platform?
The aim of the Harmonica project is to get as
many European cities as possible to distribute
their observation data via the Harmonica index
on the platform developed for that purpose and
hosted on www.noiseineu.eu.
To do so, users wishing to send data from
temporary or permanent measurements to the
platform should first activate ‘demon’ mode in
‘Toots’.

Next, users must indicate which measurement
sites they wish to see in the platform and provide
their characteristics (name, latitude, longitude,
purpose of the measurement, possible corrections
to the measured levels if the microphone is located
on a façade, noise sources, etc.) as well as at least
one photo of the measurement site (if possible).
5
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The program will periodically check for the
presence of new measurement files in the file(s)
corresponding to the declared site(s) and will
automatically calculate the index and transmit
the results to the Noise In EU platform as soon
as a new file is uploaded to the site. In this mode,
the only data sent to the www.noiseineu.eu site
will be the Harmonica index time values and subcomponents (BGN and EVT) 6 .

The LAeq (1 second) data will not be transmitted to
the server and will be stored locally on the ‘Toots’
user’s side. ‘Toots’ can also be used to invalidate
data sets in the event that a user realises later on
that some data is not representative and needs to
be invalidated 7 .

How to disseminate the index results on your own
website?
The Harmonica index results available on the
Noise In EU platform can also be shared by email
or on social networks or you can incorporate
them directly on your website. To do so, select the
measurement site as well as the period for which
you would like to see results and click ‘Share’ at
the top left, above the results graphic located

under the name of the site. You will need to select
your customisation options then cut and paste the
HTML link in your email or website. It’s extremely
simple! 8
You can also add a direct link to www.noiseineu.
eu on your website. 9
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If you want to
share the noise
abatement
initiatives
implemented in
your area it is
very easy !

Promoting an action or an initiative implemented
in your area
You just need to upload the initiative sheet
template available on the Noise In EU website,
to complete it and to send it back by email, with
any documents and illustrations that you want
to share, to the following address:
join@noiseineu.eu.

Your initiative sheet will be integrated quickly and
submitted for your approval before publication.
Your initiative will then be put on line as soon as
possible.

Items needed to be completed within the initiative sheet:
Area
Name of initiative
Duration of the initiative
Coordinators of the initiative
Organisations that evaluated the initiative
Category of the initiative
GPS coordinates of the initiative (latitude/longitude in decimal degrees)
Catchline: Introductory text that will be highlighted – Max: 100 words
Description of the initiative: (max: 500 words
Cost and financing
Initial index: Harmonica index if evaluated
Final index: Harmonica index if evaluated
Period for index calculated: State if the index provided is for the daytime period, the night-time period, or for a 24h period
Initial evaluation: (max: 100 words + 1 graph or table (to be attached separately)
Final evaluation: (max: 100 words + 1 graph or table (to be attached separately)
Review: Max: 200 words

Example of an initiative sheet
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N
 oise In EU evaluated by the general public
The survey conducted with a questionnaire at
the end of the project on a panel of 843 people
allowed us to get the public’s opinion on the
Noise In EU website, and confirmed its major
contribution in terms of information.

BENEFITS

88 % of

people surveyed found the site’s
sections interesting.

88 % of people found the information legible.
The dynamic elements at the heart of the site
(mapping of index results and database of
initiatives) were approved by web users, with
60 % finding that they were necessary and
adequate and 34% even saying that there should
be more. These elements allow users to freely
navigate through the different regions where the
Harmonica index is measured, or in regions where
innovative measures have been taken.

SITE CLARITY AND DESIGN

USEFULNESS

laid-out.s.

of people improved their understanding
of noise (definitely or somewhat) by visiting the
website.

85 % of people found the information clear.
84 % of people found the information well

SITE CLARITY AND DESIGN

2%
2%

64%

8%
24%
Very interesting
Quite interesting
Not very interesting
Not at all interesting
Don’t know / Don’t feel
concerned

83 %

93 %

of people found that the information was
displayed quickly.

USEFULNESS

2%
In conclusion, the results obtained during the final survey
showed that visiting www.noiseineu.eu:

68%

• promotes respondents adherence to the implementation of measures to reduce exposure to noise;
• certainly increases awareness and interest in the issue of noise;

15%
15%

• perfectly meets the needs and expectations of web users for a website on noise pollution;

Yes, absolutely
Yes, somewhat
No, not really
No, not at all

• consolidates the relevance and understanding of the Harmonica index;
• increases visitors’ understanding.

• confirms the websites good design;
•confirms the interest in its content.
The website, therefore, perfectly meets the objectives set but improving understanding
and ownership of the noise issue.

Site clarity and Design
70%
61%

60%

63%
55%

58%

50%
38%

40%
30%

Clarity
Organisation

30%
24%

Speed display
Legibility

21%

20%
11% 11%
10%

8%
4%

2% 3%

1% 2%

2%

2% 2% 2%

0%
Very good

Good

Poor

Very poor
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Don’t know

Outlook
“The tools developed as part of the
Harmonica project and which were
explained in this user guide must be
used to enhance ownership of noiserelated problems by EU stakeholders and
citizens in order to increase awareness
of the health and socio-economic issues
associated with noise and to strengthen
noise prevention policies.
By communicating in a transparent
manner and educating others about the
findings reported by European urban
communities using the Harmonica index,
the innovative noise pollution index
designed in response to people’s needs
and experiences, and by sharing the
best practices and initiatives conducted
in urban communities by the various
stakeholders, the Noise In EU platform
intends to become a key reference tool
for reporting on environmental noise and
decision-making at the European level.

tested by the two partners of the project
(Bruitparif and Acoucité) in the cities
where experiments were held (Île-deFrance region and greater Lyon) among
urban areas that already have noise
monitoring terminals in their city or
that would like to implement them. The
purpose of this methodological guide
is to provide you with the key elements
needed to structure a noise monitoring
project and foster initiatives.
Another important issue is to create a
community of users of the Harmonica
index and contributors to the Noise
In EU platform, whether through the
dissemination of index results or by
publishing fact sheets on the actions
implemented in cities. Feedback from
users will enable us to further develop
these tools and improve them in order
to better address noise-related issues in
public policy.”

The aim now is to disseminate this
approach and the tools that have been

The partners of the Life Harmonica project

Our European partners
«The noise maps prepared for the European directive 2002/49/CE give a good basis for an
overview of the challenge in a given region, but they are not enough as the information is
presented in a static way and it doesn’t reflect how noise is perceived by the population.
Noise measurement is therefore necessary but the acoustic indicators used up to now remain
difficult to understand for the general public. Several of the Eurocities network’s member cities
are studying this issue with a working group on noise.
The index develop as part of the European Harmonica project is of great interest to this group.
Cities like Brussels, Turin, Rotterdam, and Pisa has already applauded the educational and
explicit nature of this new index. They can’t wait to experiment it
in their area and contribute to the Noise In EU platform!»
Henk Wolfert,
European relations manager at DCMR EPA Rotterdam and president
of the working group on noise (WGN) and the FONOMOC focus group,
which brings together the member cities of the Eurocities network.
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The project’s partners want to thank the European Commission, the
Regional Council of Île-de-France, the Urban Community of Greater
Lyons; the City of Paris, as well as all the members of Bruitparif and
Acoucité for their confidence and financial support in the Harmonica
project.

Observatoire du bruit

They would particularly like to thank the members of Eurocities’ WGN
(working group on noise), especially its president Henk Wolfert, who
supported very actively the Harmonica project.

Special dedication to Toots Thielemans
The name of the programme that calculates the Harmonica Index,
«Toots», was inspired by a famous harmonica player.
First on the be-bop scene to use a harmonica, he marked an unprecedented
evolution in the history of this instrument and remains probably the most famous
Belgian in the history of jazz.
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The Harmonica project
This methodological guide was written as part of the Harmonica project (HARMOnised Noise Information
for Citizens and Authorities) to promote the use of information and decision-support tools developed
during the project.
The Harmonica project (Harmonized Noise Information for Citizens and Authorities) is a project that
was co-funded over 3 years and 3 months (from 1 October 2011 to 31 December 2014) by the European
Commission under the LIFE program. The Harmonica project has been coordinated by Bruitparif,
the noise observatory for the Île-de-France region, in partnership with Acoucité, the observatory of
environmental noise for the Greater Lyons urban area.
The Harmonica project has developed innovative tools to better inform the public about environmental
noise and to help local authorities make the right decisions in fighting noise pollution.
These tools are three in number:
• the Harmonica index, a noise pollution index developed to provide information that is easier to
understand and more closely reflects the reality of noise nuisances as they are perceived by the public.
• a collaborative database of noise abatement actions carried out in European cities in order to facilitate
the exchange between local authorities and boost the political noise prevention.
• an on-line platform www.noiseineu.eu to display the results of the Harmonica index in European cities
and to share best practice.

More information on the Harmonica project
Please, contact the coordinator
of the Harmonica project
BRUITPARIF
Tel: +33 1 83 65 40 40
harmonica@Bruitparif.fr

or consult the project website
www.harmonica-project.eu

More information on the Noise In EU platform et available tools
(on-line platform to calculate and display Harmonica index,
collaborative database on noise abatment actions and initiatives)

Please, contact the manager
of the Noise In EU platform
BRUITPARIF
Tel: +33 1 83 65 40 40
contact@noiseineu.eu

or consult the Noise In EU website
www.noiseineu.eu

To download the digital version
of this document
http://www.noiseineu.eu/link/gm

