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EXECUTIVE SUMMARY
The Intellectual Output n°5 focuses on the key elements on environmental
noise management applications according to environmental noise Directive
2002/49/EC (commonly abbreviated as END). The END has been fully
transposed in the Regulation on Assessment and Management of
Environmental Noise (RAMEN) in Turkey in 2005, however it is still under
review. In fact, due to the problems faced with during the implementation of
this regulation by the responsible authorities, it was amended or revised
several times in 2008, 2010, 2011 and lastly in 2015 in order to make the
legislation more applicable.
The aim of the END shall be to define a common approach intended to
avoid, prevent or reduce on a prioritized basis the harmful effects, including
annoyance, due to exposure to environmental noise. The END provides
indications and recommendations about noise mapping, action planning,
quiet areas and the communication and dissemination towards citizens.
However, for several items only definitions and general indications are
made available, without giving specific suggestions about how to deal with
them in practice. To contribute to solve these issues, the EU funded
projects NADIA, HUSH and QUADMAP have given numerous suggestions
for the END interpretation and implementation.
In this handbook the European regulations and main experiences
concerning the application of the END have been collected, with specific
reference to noise mapping, action planning, quiet areas and techniques of
communication and dissemination towards citizens. It includes the
disposals of END and the END implementation methods related to Italian,
Turkish and Spanish experiences (also coming from results of some EU
funded projects).

,
1.

INTRODUCTION

World Health Organization (WHO) noticed that environmental noise
pollution is assessed as the second most hazard environmental type of
pollution after air pollution especially in densely populated urban areas [1].
This is further substantiated by a report from the European Environment
Agency (Noise in Europe 2014, EEA Report No 10/2014), stating that
exposure to excessive noise results in 8 million EU citizens suffering from
sleep disturbance, over 900 000 cases of hypertension and at least 43 000
hospitalisations per year, causing – at least – 10.000 premature deaths in
Europe per year (2). Moreover, EU Environment Action Programme to
2020, 'Living well, within the limits of our planet', committed to significantly
decrease noise pollution in the Union, moving closer to levels
recommended by the WHO, by 2020 (3).
One of the key legislative instruments for achieving this aim is EC
Environmental Noise Directive (END) 2002/49/EC, relating to assessment
and management of environmental noise (4), which was already
harmonized to Turkish national legislation as the full candidate country of
EU (5). EC Report on the Refit Evaluation of END published at the end of
2016 highlighted the variances across Europe in terms of implementation of
national strategies for environmental noise management and with that there
is inevitably considerable variance in the quality of “lived experience “ of the
public administrations who are responsible of the applications of this
directive (6).Therefore, European variances in terms of noise management
practice and in approaches to the training is such that there is need for
greater knowledge and practice exchange with using the innovative
developments so that our collective practice is enhanced.
This is the primary focus of Noise Training Project (NTP) and also this is the
main reason why this project should be carried out transnationally. There is
no doubt that environmental noise has been increasing day by day and this
leads to serious health problem. Therefore, environmental noise
management is needed to be applied by the qualified staff with using the
innovative ways.
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When considering the noise policy instruments including the legislative,
economic and communicative way, it is seen that the policy applications are
mostly rely on legislative instruments (7) Although, there is intensive control
strategies based on legislations related to environmental noise and legal
punishments (as economic way) to the facilities, the public noise complaints
have been still increasing. Hence, it is required to increase the capability of
staff on the use of communicative instruments of noise management. With
NTP, it is aimed to improve the skills and practices of staff working on
environmental noise management using innovative methods through the
well-developed project partners on these issues. Moreover, it is aimed to
develop sharing of good practices on noise management in audits between
European countries to provide the high acoustic quality of urban cities.
To sum up, European variances in terms of environmental noise
management applications in audits and in approaches to the training in
project partner countries Italy, Spain and Turkey is introduced in this scope
of the project by contributing the each of the project partners.
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2.




HANDBOOK CONTENTS

The Intellectual Output n°5 focuses on the key elements on environmental
noise management applications according to environmental noise Directive
2002/49/EC by the local authority. The handbook consists of mainly two
parts as given in below;
IO-5/1: Disposals of Environmental Noise Directive (END) 2002/49/EC
IO-5/2: END implementation methods







General Contents of Environmental Noise Directive
Noise Mapping
Action Planning
Quiet Areas
Information-Participation of Public

o
This report includes the contents related to Italian experiences (also coming
from results of some EU funded projects), and experiences from countries
of other partners.
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2.1 DISPOSALS OF ENVIRONMENTAL NOISE DIRECTIVE (END)
2002/49/EC
In this paragraph the disposals of END have been listed and commented.
SECTIONS

DUTIES

General contents

Directive 2002/49/EC relating to the assessment
and management of environmental noise (the
Environmental Noise Directive – END) is the main
EU instrument to identify noise pollution levels and
to trigger the necessary action both at Member
State and at EU level.
To pursue its stated aims, the Environmental Noise
Directive focuses on three action areas:
the determination of exposure to environmental
noise
ensuring that information on environmental noise
and its effects is made available to the public
preventing and reducing environmental noise where
necessary and preserving environmental noise
quality where it is good
The Directive applies to noise to which humans are
exposed, particularly in built-up areas, in public
parks or other quiet areas in an agglomeration, in
quiet areas in open country, near schools, hospitals
and other noise-sensitive buildings and areas. It
does not apply to noise that is caused by the
exposed person himself, noise from domestic
activities, noise created by neighbors, noise at work
places or noise inside means of transport or due to
military activities in military areas.
The Directive requires Member States to prepare
and publish, every 5 years, noise maps and noise
management action plans for:
- Agglomerations with more than 100,000
inhabitants
- Major roads (more than 3 million vehicles a year)
- Major railways (more than 30.000 trains a year)

,
- major airports (more than 50.000 movements a
year, including small aircrafts and helicopters)
When developing noise management action plans,
Member States' authorities are required to consult
the concerned public.
It is important to note, however, that the Directive
does not set limit or target values, nor does it
prescribe the measures to be included in the action
plans, thus leaving those issues at the discretion of
the competent Member State authorities.
NOISE MAPPING

END, Article 3 (definitions)
END, Article 4 (implementation and responsibilities)
END, Article 5 (noise indicators and their
application)
END, Article 6 (assessment methods)
END, Article 7 (strategic noise mapping)
END, Annex I (noise indicators referred to in Article
5)
END, Annex II (assessment methods for the noise
indicators referred to in Article 6)
END, Annex IV (minimum requirements for strategic
noise mapping referred to in Article 7)
Referring to the noise assessment methods, they
were defined as interim methods according to
Annex II of the original version of END.
This is the most important point of change to the
END during last years.
In 2015, new common noise assessment methods
(CNOSSOS-EU methods) have been defined by the
EU Directive 2015/996. The CNOSSOS-EU
methods will be in force starting from 31st
December 2018.
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END, Article 3 (definitions)
END, Article 4 (implementation and responsibilities)
ACTION PLANNING END, Article 8 (action plans)
END, Annex V (minimum requirements for action
plans referred to in Article 8)
QUIET AREAS
END, Article 3 (definitions)
END, Article 8 (action plans)
END, Annex V (minimum requirements for action
plans referred to in Article 8)
INFORMATION
END, Article 3 (definitions)
/
END, Article 8 (action plans)
PARTICIPATION
END, Article 9 (information to the public)
OF PUBLIC
END, Annex IV (minimum requirements for strategic
noise mapping referred to in Article 7)
END, Annex V (minimum requirements for action
plans referred to in Article 8)
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2.2 END IMPLEMENTATION METHODS
In this paragraph the END implementation methods mostly used in Italy,
Turkey and Spain have been listed and described.

Directive 2002/49/EC was fully transposed in the Italian
Regulation in 2005, Italian Decree D.Lgs. 194/2005.

ITALY

RESPONSIBLE AUTHORITY

IO-1/2 END IMPLEMENTATION METHODS

Italian Ministry of Environment is in charge for data collection
and transmission every 5 years to European Commission.
Noise maps and action plans have to be updated every 5
years. Noise maps and action plans are in charge of
responsible authorities of agglomerations and main
road/rail/aircraft infrastructures. About the industrial plants, for
Italian regulation they are considered in the maps if they are
included in an agglomeration, otherwise they are not
considered in the maps.
The different authorities of main road/rail/aircraft/industrial
infrastructures included in agglomerations have to provide
noise mapping and action plan to the authority of
agglomeration six months before the deadlines of noise
mapping and action plan for agglomeration occurs.
Referring to the time periods to be considered for the
evaluation of END acoustic parameters Lday, Levening,
Lnight, the Italian Decree establish the following periods: day =
06:00-20:00, evening = 20:00-22:00, night = 22:00-06:00.
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SPAIN

,
In 2003, Law 37/2003 on noise was published in Spain with the
aim of regulating noise pollution in order to prevent and reduce
the damage it causes to human health, properties and the
environment. It includes the basic provisions of Directive
2002/49/EC. In 2005, Royal Decree 1513 fully developed the
previous law with regard to the assessment and management
of environmental noise.
Strategic noise maps and action plans have to be updated
every 5 years. Responsible authorities of agglomerations and
main road/rail/aircraft/industrial infrastructures are in charge of
the elaboration and communication to the public of the noise
maps and action plans.
City Councils are in charge of drawing up the strategic noise
maps in agglomerations. However, some supra-municipal
agglomerations have been defined, and it is the Regional or
Province council the responsible authority in those cases.
The Ministry of Environment will collect the information, in
order to provide the information required by the European
Commission. The Ministry establishes a mandatory deadline
for the collection of information and establishes some formats
and templates to be used for contour maps and tabulated data.
Referring to the time periods to be considered for the
evaluation of END acoustic parameters Lday, Levening,
Lnight, the Spanish regulation establishes as a reference the
following periods: day = 07:00-19:00, evening = 19:00-23:00,
night = 23:00-07:00.
The responsible authority may modify the starting time and
duration of each period, but this is rather exceptional for
strategic noise mapping purpose.
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TURKEY

,
Environmental noise policy was forced into application firstly
with “Noise Control Regulation” established in 1986 based on
Environmental Law in Turkey [1]. During the harmonization of
European Directives into national legislation as a full candidate
country of European Union, 2002/49/EC of Environmental
Noise Directive was one of the first ones to be transposed with
the name of “Regulation on Assessment and Management of
Environmental Noise (RAMEN)” in 2005. After that day, under
the light of problems encountered by local authorities during
the applications, this legislation has been revised in 2008,
2010, 2011 and finally in 2015 for solving such issues [2,3].
According to this regulation, agglomerations, transportation
sources and industrial places defined in the legislation should
prepare strategic noise maps until the end of the year 2016 in
Turkey and the action plans should be prepared until the end
of the year 2017. Noise maps and action plans have to be
updated every 5 years.
Referring to the time periods to be considered for the
evaluation of END acoustic parameters Lday, Levening,
Lnight, based on RAMEN establish the following periods:
Lday = 07:00-19:00, Levening = 19:00-23:00, Lnight = 23:0007:00.
References for responsibilities: [1-3]
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ITALY

GENERAL ISSUES

,
In the END, from the first article, the main attention is focused
to noise mapping, action planning, quiet areas definition,
communication and participation of the community.
Nevertheless, END did not provide techniques to implement
requirements in a practical way.
Only definitions, general indications, indicators and deadlines
are available in the END, while specific suggestions for
implementation are absent (exception: Good Practice Guide
for Noise Mapping). Acoustic indicators as Lden, Lnight have
been established.
No noise limits are present in the END. Consequently, in Italy
limits are defined at national level.
A transposition of limits into EU parameters are expected, but
not available at national level (even if a regional guideline was
delivered by Regione Emilia Romagna in 2012).
Referring to the noise assessment methods, in Italy they were
defined as interim methods according to Annex II of the
original version of END. This is the most important point of
change to the END during last years.
In 2015, new common noise assessment methods
(CNOSSOS-EU methods) have been defined by the EU
Directive 2015/996. EU Directive 2015/996 was transposed in
the Italian Regulation in 2017, Italian Decree D.Lgs. 42/2017.
According to the national regulation, the CNOSSOS-EU
methods will be in force starting from 31st December 2018.
In Italy, as in many other EU countries, many problems arised
to harmonize the END requirements with the national rules that
already established noise reduction plan that cities and
infrastructures (road, rail, airport, …) had to be performed.
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Some EU funded projects (like HUSH, NADIA, and
QUADMAP) have been developed to solve these issues. Also
according to the results of these project National guidelines
have been delivered in Italy.
LIFE+2008 HUSH (Harmonization of Urban Noise reduction
Strategies for Homogeneous action plans) – www.hushproject.eu
Proposal for harmonization of the National and European
legislations, regarding urban noise management tools
HUSH, is a Life+2008 project, between 2009 and 2013.
The project was coordinated by Florence municipality, and
involve 4 other partners, the national environmental protection
agency (ISPRA), the environmental protection agency of
Tuscany region (ARPAT), two technical partner (Department of
Industrial Engineering of University of Florence, DIEF, and an
Italian Engineering Consultant Company, Vie en.ro.se.
Ingegneria)
The project tested methods in the case study of the
agglomeration of Florence, a city with more than 250.000
inhabitants obliged from to perform noise mapping and action
planning according to the END requirements.
LIFE+2009 NADIA (Noise Abatement Demonstrative and
Innovative Actions and information to the public) - www.nadianoise.eu
Improving methodologies for noise mappings and action
plans to increase the awareness of citizens and of potential
stakeholders
NADIA is a Life+2009 project, between 2010 and 2014.
Five Italian partners were involved in the project: two
provinces, (Genova, the coordinating beneficiary, and
Savona), two municipalities (Vicenza and Prato), and a
technical coordinator (CIRIAF/University of Perugia).
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All the public bodies were obliged to perform the actions
required by the Environmental Noise Directive, i.e., noise
mappings of major roads for the provinces and of the
agglomerations for the municipalities and the consequent
noise action plans. The four public bodies, with the support of
the research centre, decided to go beyond the mandatory
requirements of END in order to achieve the following main
objectives: (i) to improve the methodologies for the realization
of noise mappings and action plans, with a particular focus on
road traffic noise; (ii) to increase the awareness of citizens and
of potential stakeholders by focused communication and
dissemination activities; (iii) to assess the technical and
economic feasibility of best practices in tackling road traffic
noise.
LIFE+2010 QUADMAP (QUiet Areas Definition and
Management in Action Plans) - www.quadmap.eu
Method and guidelines for the selection, analysis and
management of Quiet Urban Areas (QUAs)
QUADMAP, is a Life+2010 project, between 2011 and 2015.
The project was coordinated by the Department of Industrial
Engineering of University of Florence (DIEF) and involve 6
other partners, the municipality of Florence and an Italian
Engineering Consultant Company (Vienrose), the municipality
of Bilbao and a technical partner from Spain (TECNALIA), the
environmental protection agency of Paris (BRUITPARIF France), environmental protection agency of Rotterdam
(DCMR – The Netherlands)
The project tested methods for quiet urban areas in case
studies of Florence, Bilbao and Rotterdam. In particular, in the
Italian case studies of Florence, six school gardens have been
considered in the project.
Contributions to END interpretation and implementation from
the Italian case studies of EU funded projects HUSH, NADIA
and QUADMAP are reported in [1].
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SPAIN

ENERAL ISSUES

,
In the END, from the first article, the main attention is focused to
noise mapping, action planning, quiet areas definition,
communication
and
participation
of
the
community.
Nevertheless, END did not provide techniques to implement
requirements in a practical way.
Only definitions, general indications, indicators and deadlines
are available in the END, while specific suggestions for
implementation are absent (exception: Good Practice Guide for
Noise Mapping). Acoustic indicators as Lden, Lnight, Levening
and Lday have been established.
No noise limits are present in the END. Consequently, in Spain
limits are defined at national level. There are noise limits for the
overall noise existing in any land area, which is defined as
acoustic quality targets. These limits are 5 decibels higher for
areas where the noise levels where higher than the limit prior to
the implementation of the regulation (RD 1367). There are also
noise emission limits for any noise sources, depending on the
area affected by the noise emitted (it doesn’t affect to transport
infrastructures that were in use prior to the implementation of the
regulation).
Referring to the noise assessment methods, in Spain they were
defined as interim methods according to Annex II of the original
version of END. In 2015, new common noise assessment
methods (CNOSSOS-EU methods) have been defined by the
EU Directive 2015/996. This directive is in the process of
transposition to Spanish regulation. This new regulation was in a
public information process in 2017 and it will be implemented
soon, as CNOSSOS-EU will be mandatory from 2019.
The main problem detected in the last Strategic Noise Mapping
round is related to the lack of economic resources. There have
been a lot of delay in the preparation of noise maps and action
plans, and there are still many agglomerations and transport
infrastructures that have-not accomplish with their obligations.
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Only 45 of the 61 agglomerations that must prepare the strategic
noise map for the third round have already finished the process
by August 2018, and many of them with quite a delay. Only, 15
of them have the maps and reports published in the Noise
Information System (SICA) for the Ministry of Environment.
In most cases, a consulting firm that is awarded a public tender
produces noise maps. In a number of cases, the authorities
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In Turkey, during the transposition of Environmental Noise
Directive 2002/49/EC, European Twinning Project was carried
on with a title of “Harmonization and Implementation of EC
Directive on Noise Management” between the years 2006-2008.
In the scope of this project, noise maps for the determined noise
sources in 5 metropolitan municipalities in Turkey (railway noise
map in Ankara, airport noise map in Adana, Industrial plants in
Bursa, roads in İstanbul) were prepared and also the action
plans were prepared for these noise sources. By this, the
institutional capacity was developed in terms of the
implementation of END.

TURKEY

,

Moreover, “Noise Mapping Guideline”, “Handbook on Noise
Mitigation”, “Handbook on Noise Action Planning” was published
and delivered to the related authorities under this project. In
addition to this, project on “Technical Assistance for
Implementation Capacity for the Environmental Noise Directive
(EuropeAid/131352/D/SER/TR)” which was co-funded by
European Union and Government of Turkey was carried on
between 2013-2015. In the scope of this project, strategic noise
maps for some agglomerations was prepared for the cities (4,5).
For all these areas, the action plans were prepared. Under this
project, “Catalogue for Noise Mitigation Measures” was
published. This project enabled the creation of noise map for 17
of the main Turkish cities with a total population of 27 million
people (a quarter of the country’s population (6).
Regarding the Assessment methods for noise indicators, they
are defined in Turkish Regulation on Lden and Lnight noise
indicators have been used in the noise maps for the
transportation sources included in this By-Law and the
enterprises, facilities, workshops, manufacturing shops,
entertainment venues and similar areas located within residential
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areas can be determined either by computation or by
measurement. For predictions, only computation is applicable.

In the scope of Computation methods for Lden and Lnight:, TS ISO
9613 – 2, TS ISO 8297, TS EN ISO 3744: and TS EN ISO 3746
is used for the noise of enterprises, facilities, ports,
entertainment venues, offices, workshops and manufacturing
shops.
For Airport Noise: ECAC.CEAC Doc 29 Report on Standard
Method of Computing Noise Contours around Civil Airports,
1997. (Of the different approaches to the modelling of flight
paths, the segmentation technique referred to in section 7.5 of
ECAC.CEAC Doc. 29 is used)
For Road Traffic Noise: The French national computation
method ‘NMPB-Routes-96 (SETRA-CERTU-LCPC- CSTB)’, and
the French standard "XPS 31-133". For input data concerning
emission, in these documents ‘Guide du bruit des transports
terrestres, fascicule prévision des niveaux sonores, CETUR
1980’.
For Railway Noise: The Netherlands national computation
method
published
in
‘Rekenen
Meetvoorschrift
Railverkeerslawaai’ 96 is used.
Computation methods for Lden and Lnight: In the phase of
determination of the indicators Lden and Lnight used in the noise
maps by prediction method, the following measuring methods
and principles could be considered for either testing immission
values at the point to be determined or determination of
immission values in cases where source data are not possible to
be obtained.
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a) Performing measurements in accordance with the
definitions of the indicators set out in Annex I and in
accordance with the principles outlined in TS ISO
1996 – 2 and TS 9315 (ISO 1996 – 1 ) .

b) Measurement data in front of a façade or another
reflecting element must be corrected to exclude the reflected
contribution of this façade or element (as a general rule, this
implies a 3-dB correction in case of measurement)
References for General Issues: [4-5]
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ITALY

NOISE MAPPING

,
A guideline has been produced at EU level with reference to
noise mapping procedures (Good Practice Guide for noise
mapping, 2007).
However, about NOISE MAPPING some issues are still open
referring to:
-

overlaying and comparing noise maps produced by
infrastructures
The answer of HUSH project consists in using the same
Geographical database.
-

National acoustic indicators different from END acoustic
parameters
The answer of HUSH project consists in running two different
simulations one according to the national rules/indicators and the
second according to the EU indicators.
Collection of input data – The answer of NADIA project
consisted in the definition of procedures to collect input
data based on a GIS approach and list of information to
acquire.
References for Noise Mapping: [1-10]
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SPAIN
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The requirements for strategic noise maps in Spanish regulation are
rather general. Lden, Ln, Ld and Le must be assessed, usually by
calculation. In the case of agglomerations, industry, road, air and
railway traffic have to be reported. The report will include separate
information on each of these noise sources. The information to be
reported to the Ministry of Environment is:
Summary report:
o Description of the agglomeration or infrastructure
(number of inhabitants, location, and other descriptive
information)
o Responsible authority
o Programs implemented to fight noise
o Measurement or calculation methods used to produce
the results
o Number of inhabitants exposed to noise levels over
50 dBA for Ln, and over 55 for the rest of indicators,
in ranges of 5 dBA
Contour maps for all the 4 indicators, in pdf and geodatabase formats.
The scale of the map must be at least 1:25.000 for transport
infrastructures, and at least 1:10.000 for agglomerations. There is a
RGB code for the representation of the noise ranges in the pdf maps.
Statistical data, describing the number of inhabitants exposed to each
range, on each indicator. These data must be reported for each noise
source separately, and making a difference for the influence of a major
transport infrastructure within an agglomeration.
Noise sources addressed:
All the agglomerations have addressed road and railway traffic noise
within the municipality. The exposure results are reported for all the
sources of a type (road, railway), and separately for only major road and
railway.
Industrial noise has been included in most of the maps, even in the
cases where industrial noise is hardly recognized in the area. In some
cases, where the industrial and urban land uses are apart, and no big
noisy industries are present, industrial noise has not been included in
the strategic map.
Most agglomeration have avoided to address air traffic noise. Some of
them have compiled in the agglomeration report the information that
AENA (airports manager) provides within the scope of each airport
noise map
It is quite usual that the reports prepared for the submission contain
information about leisure or recreational noise, but there is no
consistency on the methodology applied to this source by different
agglomerations.
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TURKEY
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In the scope of the European Twinning Project on
“Harmonization and Implementation of EC Directive on Noise
Management” which was carried on between the years 20062008, the Guideline for Noise Mapping” was published and
delivered to the related institutions by the Ministry of
Environment and Urbanization. At the end of the year 2017,
strategic noise maps for agglomerations were completed and 41
of the agglomerations have been starting to prepare the noise
maps.
The completed and to be completed noise maps data is given in
Table 1. In addition to agglomerations defined in regulations, the
other cities may also prepare strategic noise maps. Totally, 23
provinces in Turkey have already completed their noise maps for
agglomerations
and
some
of
them
includes
also
entertainment/recreational places. Some of them were financed
through the European Projects for capacity building for Ministry
of Environment and Urbanization (6,7,8)
Table 1. Strategic noise maps in Turkey*

*These information was compiled by the author (9, 10)

27

TURKEY
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Principles of strategic noise mapping are defined in RAMEN
as follows;
a) by December 31, 2016 the latest; the strategic noise maps
showing the situation in the previous calendar year shall be
prepared for
1) settlements with more than two hundred and fifty thousand
inhabitants,
2) major roads which have more than six million vehicle
passages per year,
3) major railways which have more than sixty thousand train
passages per year,
4) Main airports with more than fifty thousand air traffic
movements per year.
b) by June 30, 2011 and then every five years, major roads
which have more than six million vehicle passages per year, the
major railways which have more than sixty thousand trains
passages per year, major airports and settlements with more
than two hundred and fifty thousand inhabitants, for which
strategic noise maps must be prepared, shall be reported to the
Ministry.
c) by June 30, 2018 and then and every five years, the strategic
noise maps showing the situation in the previous calendar year
shall be prepared for
1) settlements with a resident population of more than a hundred
thousand,
2) major roads which have more than three million vehicle
passages per year,
3) major railways which have more than thirty thousand train
passages per year,
b) by June 30, 2014 and then every five years, major roads
which have more than three million vehicle passages per year,
the major railways which have more than thirty thousand trains
passages per year and settlements with more than a hundred
thousand inhabitants, for which strategic noise maps must be
prepared, shall be reported to the Ministry.
d) The strategic noise maps shall be prepared to meet minimum
requirements for strategic noise mapping included in Annex IV
which is given below.
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MINIMUM REQUIREMENTS FOR STRATEGIC NOISE
MAPPING
1) A strategic noise map is the presentation of data on
one of the following aspects:
a) An existing, a previous or a predicted noise situation
in terms of a noise indicator,
b) The exceeding of a limit value,
c) The estimated number of dwellings, schools and
hospitals in a certain area that are exposed to specific values of
a noise indicator,
d) The estimated number of people located in an area
exposed to noise.
2) Strategic Noise Maps may be presented to the
public as;
a) Geographical plots,
b) Numerical data in tables,
c) Numerical data in electronic form.
3) Strategic Noise Maps for settlements shall be
prepared separately for each of the noise emitted by;
a) Road traffic,
b) Rail traffic
c) Airports,
ç) Industrial, entertainment and recreational sites etc.
including ports.
4) Strategic Noise Mapping will be used for the following
purposes:
a) The provision of the data to be sent to the Ministry in
accordance with Article 32(b) and Annex-VI
b) A source of information for the public in accordance
with Article 31,
c) A basis for Action Plans in accordance with Article 30.
Strategic noise maps should be prepared in accordance
with each purpose listed above.
5) Minimum requirements for the strategic noise maps
concerning the data to be sent to the Ministry are set out in
paragraphs 1.5, 1.6, 2.5, 2.6 and 2.7 of Annex VI.
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6) For the purposes of informing the citizen in accordance with
Article 31 and the development of action plans in accordance
with Article 30, additional and more detailed information must be
given, such as:
a) Any graphical presentation,
b) Maps disclosing the exceeding of any limit value,
c) Difference maps, in which the existing situation is
compared with various possible future situations,
d) Maps showing the value of a noise indicator at a
height other than 4 m where appropriate.
7) Strategic noise maps for local or national application
must be made for an assessment height of 4m and the 5 dB
ranges of Lden and Lnight as defined in ANNEX-VI.
8) For settlements, separate Strategic Noise Maps must
be made for road-traffic noise, rail-traffic noise, aircraft noise and
industrial noise. Maps for other sources may be added.
e) Cooperation in the coordination of the Ministry of Foreign
Affairs shall be formed in the preparation of strategic noise maps
for areas near the borders of neighboring countries.
f) Strategic noise maps shall be reviewed at least every five
years after the date of preparation and shall be revised if
necessary.
g) Noise maps to be prepared for settlements specified under
sub-paragraph (1) of paragraph (a), and sub-paragraph (1) of
paragraph (c) of this Article shall be made separately for roads,
railways, air traffic noise and for areas where ports, industrial
areas, workshops-factories-entertainment venues and similar
businesses are located.
References for Noise Mapping: [6-9]
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ACTION PLANNING

,
No guidelines are available at EU level with reference to action planning
procedures.
The main issue consists in a lack of a strategy to harmonize the action plans
requested by the END and the national noise reduction plans requested by
national law.
In the HUSH project a complete Noise Action Plan implementation scheme has
been defined including and harmonizing national requirements with European
ones. Moreover, from the practical point of view some procedures addressed to
the identification of critical areas have been defined. Finally, a Priority Index has
been defined to establish a criticality rank.
In the NADIA project: procedures for including in the Noise Action Plans all the
actions foreseen by other city plans have been defined, A Cost Benefit Index has
been developed.
From the practical point of view in the HUSH project some solutions coming from
Italian case studies are considered to define calculation points necessary to start
the evaluation of critical areas.
A size around each hotspot building has been proposed. In particular, according
to the Italian rules a buffer of 50 meters around the hotspot building has been
proposed to identify the critical area from both HUSH and NADIA projects.
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References for Action Planning: [8-13]

The submission of the action plans to the Ministry of
Environment has a deadline in 2018. This submission will consist
of the following elements:
- Summary report:
o Brief description of the agglomeration or the infrastructure
o Responsible authority
o Mitigation actions implemented in the past
o Date of approval of the action plan
o End date of the action plan
o Number of people that will benefit from the plan
o A summary of the strategic noise map results. Main
challenges and priorities.
o A summary of the actions included in the plan
o Actions implemented to manage quiet areas
o Summary of the provisions envisaged for evaluating the
implementation and results of the noise action plan
- Word document which can be uploaded to the European
Commission Reportnet “webform”, to summarize the
previous information, and the cost of the implementation of
the action plant.
- Metadata to properly identify the plan.
There is not any general monitoring of the action plans
implementation by the Ministry of Environment.
The Noise Information System (SICA) of the Ministry of
Environment has not published any action plan yet, but half of
agglomeration’s action plans have been already informed to the
European Commission.
AENA is responsible for action plans against noise in airports.
Each of the 12 major airports (according to END criteria) have
the obligation to prepare an specific action plan. Although most
of them have already prepared their strategic noise map, the
action plans haven’t been published yet. But beyond the specific
action plan of each airport, there is a national level noise
insulation program, aiming protect interior living spaces in
dwellings around airports. This global action plan involves
buildings included within the 60/60/50 dBA (day/evening/night)
footprint.

SPAIN

,
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TURKEY
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In Turkey, up to 31/12/2017, noise action plans should be prepared
for major noise sources defined for the first round. Measures in
included the action plan are at the discretion of the competent
authority. However, cases where the limit values specified in this
By-Law are exceeded or priorities identified as other criteria chosen
by the competent authorities shall be specifically identified in the
action plan and implemented in the most important areas
determined by the strategic noise maps. Moreover, until 18th of June
2019, for major roads which have more than 3 million vehicle
passages per year, major railways which have more than 30
thousand train passages per year, and nearby places and
agglomerations with more than a 100 thousand inhabitants, noise
action plans should be completed.
Regarding the existing situation, until the end of the year 2018,
totally eight action plans for the agglomerations as Konya, Bursa,
Mersin, Kayseri, Sivas, Manisa, İstanbul and Kocaeli were
prepared. Moreover, for 6 agglomerations as İzmir, Antalya,
Kahramanmaraş, Bolu, Balıkesir and Trabzon have been working
on and it has been planning to complete up to end of 2019 (10).
Principles of preparation of action plans is defined in Turkish
Regulation on environmental Noise Management as follows;
a) by July 18, 2014 the latest; action plans shall be prepared
for
1) major roads which have more than six million vehicle
passages per year, major railways which have more than
sixty thousand train passages per year, major airports and
nearby places,
2) settlements with more than two hundred and fifty thousand
inhabitants,
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in order to deal with noise-related issues and the effects of noise,
including reducing the level of noise. Measures in included the
action plan are at the discretion of the competent authority.
However, cases where the limit values specified in this By-Law are
exceeded or priorities identified as other criteria chosen by the
competent authorities shall be specifically identified in the action
plan and implemented in the most important areas determined by
the strategic noise maps.
b) by July 18, 2019 the latest; the strategic noise maps
including cases where the limit values specified in this ByLaw are exceeded or priorities especially identified as other
criteria chosen by the competent authorities shall be
prepared for
1) major roads which have more than three million vehicle
passages per year, major railways which have more than
thirty thousand train passages per year, and nearby places,
2) settlements with more than a hundred thousand inhabitants,

c) Information about the criteria set out in sub-paragraphs (a)
and (b) shall be provided by the competent authorities to
the Ministry.
ç) Action plans shall be prepared to meet the minimum
requirements for the action plans included in Annex V given below.
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MINIMUM REQUIREMENTS FOR ACTION PLANS
1) An action plan must at least include the following elements;
a) A description of the settlement, the major roads, the major
railways, major airports and areas close to noise sources such as
industry, entertainment and recreation, manufacturing shops.
b) The responsible authority,
c) The legal context,
ç) Any limit values in place in accordance with Chapter Four,
d) A summary of the results of the noise mapping,
e) An evaluation of the estimated number of people exposed to
noise, identification of problems and situations that need to be
improved,
f) Regarding the public consultations, a record organized in
accordance with Article 30 of this By-Law,
g) Information on any noise-reduction measures already in force
and any projects in preparation,
ğ) Actions which the competent authorities intend to take in the next
five years, including any measures to preserve quiet areas,
h) Long-term strategy,
ı) Financial information (if available); budgets, cost-effectiveness
assessment, cost-benefit assessment,
i) Provisions envisaged for evaluating the implementation and the
results of the action plan.
2) The actions which the competent authorities intend to
take in the fields within their competence include:
a) Traffic planning,
b) Land use planning,
c) Technical measures at noise sources,
d) Selection of quieter sources,
d) Reduction of sound transmission (such as noise barriers
(Consideration of computation standards TSEN 1793-1, TSEN
1793-2 and TSEN 1793-3 in case barrier design is performed))
e) Regulatory or economic measures and incentives.
3) Each action plan should contain estimates in terms of the
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reduction of the number of people affected (annoyed, sleep
disturbed, or other).
d) Action plans shall be reviewed upon the occurrence of a
significant change affecting the existing noise situation and at least
every five years from the date they have prepared and they shall be
revised if necessary.
e) Cooperation in the coordination of the Ministry of Foreign Affairs
shall be formed in the preparation of action plans for areas near the
borders of neighboring countries.
f) On condition that effective opportunities for participation in the
preparation and revision of action plans have been provided in
advance, authorities and organizations responsible for preparing the
action plans shall ensure public consultation of action plans, results
of participation shall be taken into account and the public shall be
informed about the decisions. Information shall be presented in an
easily accessible and understandable way. A text summarizing the
most important points of information shall be announced in at least
one national newspaper with high circulation and a local newspaper.
Documents related to action plans shall be kept available to public
use for a period of four months from the publication of the
advertisement. During this period, opinions related to action plans
shall be submitted in writing to the agencies and organizations
which have prepared action plans. Objections made after this time
shall not be taken into account if they are not related to individual
rights.
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Referring to Quiet Areas the main issues are relative to the lack of
criteria/procedures to select/analyses and manage Quiet Areas.
Moreover, another important issue consists in the fact that a
shared definition of QA is missing.
The HUSH project provided two quantitative approaches to select
and analyse QA.
In the first approach proposed by HUSH project a quantitative
analysis was performed based on the calculation of noise
pressure levels on a grid of points 10 x 10 m spaced and noise
limits defined according to national rules. The grid size is selected
according to the common grid size suggested by the GPG.

ITALY

QUIET AREAS

,

The evaluation was made in areas identified as ‘quiet’ according to
their strategic function (e.g. in the city of Florence, Quiet Areas are
assigned to schools’ green areas, parks and squares).
This method has been applied in the Action Plan of Florence.
A second approach was proposed in the HUSH project. In the
second approach some acoustic and non-acoustic criteria have
been defined to select quiet areas in agglomeration and in open
country. The acoustic criteria mainly refer to EU noise indicator
‘Lday’, according to the END Directive indications (art. 3), based
on the fact that National requirements are not established for quiet
areas. In particular, different fixed limit values have been defined
for quiet areas in agglomeration and in open country according to
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the state of the art. This approach has been also proposed by the
Environmental Protection Agency of Tuscany Region during the
reviewing phase of Regional regulation of Tuscany.
The QUADMAP project provided a guideline (available for
download on project website: www.quadmap.eu [17]) that give a
possible solution to all issues.
Moreover QUADMAP project proposed the following definition for
QUA (that can be used to integrate the definition provided by
END): ‘a QUA is an urban area whose current or future use and
function require a specific acoustic environment, which contributes
to the well-being of the population’.
In the QUADMAP proposal a complete method has been defined.
It consists in three main phases:
Phase 1: pre-selection
Phase 2: analysis
Phase 3: definition of the management plan
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For the selection phase two main variables are indicated: use and
function of the area and noise levels provided by the noise maps
defined according to the END, to be compared to a threshold
established by each Member State. As a result of the selection
phase, an area can be selected as a potential QUA not
necessarily because its noise levels are lower than the threshold,
but also because of the category of its land use in general urban
planning or the area's (current) function (e.g. social relationships,
conversation, resting, reading, playground, sport activities, leisure
activities, etc.).
During the analysis phase, firstly a preliminary study is carried out
in order to understand if the area should be divided in
Homogeneous Urban Areas (HUAs): smaller areas evaluated as
uniform according to the landscape, the use and the distance from
noise sources.
Then in each HUA some non-acoustic factors (e.g. natural
elements, cleanliness, safety, etc.) are evaluated by experts (e.g.
technicians of municipality).
Long-term measurements (minimal duration 1 week) should be
carried out in each QUA to detail the noise maps in the specific
studied areas, to collect acoustic information about the variability
of sound levels over time and to assess the impact of the
acoustical interventions. Then, at the same time a questionnaire is
submitted to the users of the area and short-term measurements
are performed.
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At the end of the analysis phase the area is evaluated as already
quiet (no criticalities are detected) or only potentially quiet (some
criticalities are present at least in one of the performed analysis).
Eventually, different management goals are proposed, depending
on whether the areas are defined as actually quiet (in order to
preserve them, to increase their value or to promote their use) or
only potentially quiet (interventions are designed in order to
improve the quality in the QUAs and possibly to solve all the
highlighted criticalities).
References for Quiet Areas: [13-19]
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SPAIN
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Quiet areas are explicitly mentioned in regulation and must be
addressed in strategic noise maps and action plans, but there is
not any guideline on this topic. Several cities have addressed
quiet areas with different approaches: sound contours, citizens’
subjective response, or even a soundscape approach.
The city council of Bilbao was involved in the European project
QUADMAP (quiet urban areas). This project tries to make a more
explicit definition of Quiet areas, proposes some procedures to
identify and assess them, and provides some guides to create a
quiet area or to protect them.
The Quadmap approach has also served as a guideline for other
municipalities, such as Malaga. The criteria adopted by Málaga for
the identification of quiet areas are described as follows:
- The minimum surface that quiet areas must have is
50,000m2, as it is estimated that it allows an internal sound
environment without noticeable acoustic influence of the
surrounding spotlights.
- To be for public use and free access.
- To have a use (consolidated or future) or characteristics
that entail the need for or interest in a quiet sound
environment: urban parks and spaces for leisure and
recreation, sensitive areas or areas of cultural interest... Not
all green areas or open spaces are susceptible to this
classification.
- Be subject to acoustic protection by the municipality and
with realistic possibilities of achievement of target levels.
This variable does not depend on acoustic analysis but is
related to municipal objectives, city design and plans. of
modification that exist for the same.
- Present levels of Ldía and Ltarde less than 60 dBA
considering the whole of the noise hotspots considered in
the Municipal Noise Strategic Map
In the case of Alcobendas, an online poll was performed to gain
the participation of citizens in the identification of potential quiet
areas. The participation was very small, but useful to confirm
some of the pre-proposed areas.
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TURKEY
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In Environmental Noise Regulation, the Turkish version of “quiet
area term” cannot correspond to the needed meaning for EU
Directive because when this term is reversely translated into
English, it is written as “silent area”. Therefore, it may leads to
problem in identification and management of these areas both for
local authorities and public so “the calm areas” may be more
suitable in Turkish language context (10).
On the other hand, there is very limited study specifically focused
on the quiet areas in national academic literature. One expertize
thesis was prepared for the Ministry of Environment and
Urbanization in 2010 and this thesis includes the quietness
concept, the criteria for determination of the quiet areas and
overview of the approaches to identify those areas until that day
[11]. The bibliometric analysis of environmental noise pollution
studies in Turkey published on WOS and Scopus showed that
there is very limited scientific research and application in the
scope of both quiet areas and soundscape concept which is the
hot topic on environmental noise management recently in
European countries (12, 13).
The identification of quiet areas is mostly based on noise maps,
which are directly based on physical sound level assessments that
could not distinguish positive sounds from nature, which are
inevitable elements of quiet areas (15).

References for Quite Areas: [10-15]
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INFORMATION/PARTICIPATION OF PUBLIC

,
END recommends communication and awareness-raising
activities as valuable tools for informing and involving the
community.
In the HUSH project the participatory design based on a
soundscape approach is investigated, the project aims to
overcome the conventional design concept of noise reduction
interventions traditionally based only on noise aspects and without
the involvement of end users. In the HUSH project two case
studies were considered to evaluate participatory design
procedures, a district where a strategic intervention on road traffic
plan modification was implemented during the project and a
school where noise barriers and interventions for requalification of
the school garden are designed.
In both cases the involvement of community was performed in
ante-operam and preliminary designing phase. In the district case
study, the involvement of people was very difficult to obtain. About
school the people demonstrate high interest and participate in an
effective way to the ideas for solutions.
The participatory design was also compared to traditional design
procedures in a similar scenario. It demonstrated to be more
effective and respondent to end user requests.
In the QUADMAP project: in the selection phase, citizens have
been involved for giving opinions about the potentiality of an area
to become a QUA; in the analysis phase non-acoustical data were
collected in terms of questionnaires and interviews.
In the NADIA project: the project provides dissemination activities
in schools (students enjoyed meetings), for technicians and
citizens (attendance was not satisfactory, in particular for
inhabitants).
References for information and participation of public: [20]
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The information to the public about noise management is mainly
performed through the internet.
Any user can have access to the strategic noise maps and action plans
through the Noise information system of the Ministry of Environment. This
webpage has all the contour maps, and summary reports in pdf format. it
is not an easy webpage for the general public, as it seems to be
addressing professionals, which are familiar to the END strategy, the
different rounds and tools. This webpage is also useful to keep authorities
and consultants informed about the instructions to perform the noise
maps in each round.
Environmental noise management is also addressed in the official
webpages of most municipalities. In many cases the information is quite
short and overtechnical for the general public. In most of the cases the
information is only available in pdf format.
Some municipalities, like Palma de Mallorca, have the noise map
information inserted in the official GIS server. But even in those cases the
information is not easy for non-professionals.
There are only a few municipalities that have a noise monitoring system.
Some of these measurement results can be accessed through the open
data municipal services. The Sentilo platform (installed in Barcelona, for
example), allows the resident to view real time data, but no processed
information is provided. In other cases, the cumulated information can be
obtained in technical reports. In most cases, it is not accessible to the
general public, even if it is public, because it is over-technical.
Information about noise maps in airports can be accessed the AENA web
page quite easily. The maps and reports can be downloaded, but also
noise indicators from noise monitoring are accessible for the general
public. The WebTrack system that integrates the noise monitoring
measurements and radar tracking is also quite useful to inform the public
about instantaneous noise levels and enables the possibility to complaint
about flights.
Many municipalities have prepared awareness actions in the past. They
are specially addressing leisure noise, trying to raise awareness among
the people in the streets, trying to prevent noisy behaviors, and

encouraging respect for residents that are willing to rest. Madrid,
Barcelona, Bilbao, Vigo have made some efforts in this regard
during the last years.
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According to Turkish Regulation on Environmental Noise
Assessment and Management, principles for informing the public
are as follows:

TURKEY

,

a) Strategic noise maps and action plans made within the
framework of principles included in Annex IV and Annex V, on the
basis of Article 29 and Article 30, shall be kept available to public
access pursuant to Right to Information Act dated 9.10.2003
numbered 4982and published benefiting information technologies.
b) Information regarding the strategic noise maps and action plans
shall be presented in a clear, complete, comprehensible, easily
accessible manner. A text summarizing the most important points
of information shall be posted in at least one national newspaper
with high circulation and a local newspaper or on a web page.
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CONCLUSIONS
The Intellectual Output n°5 focuses on the key elements on
environmental noise management applications according to
environmental noise Directive 2002/49/EC by the local authority.
Some general remarks can be found on the base of information
provided:
-

-

In all considered countries, noise maps and action plans are in
charge of responsible authorities of agglomerations and main
road/rail/aircraft infrastructures.
Referring to the agglomeration, they should be produced maps for
road/rail/aircraft/industrial infrastructures. To this aim, the different
authorities of main road/rail/aircraft infrastructures included in
agglomerations have to provide their noise maps and action plans to the
authority of agglomeration six months before deadlines for the
agglomeration occur. About the industrial plants, they are considered in
the maps if they are included in an agglomeration, otherwise they are
not considered. The responsible of the agglomeration generally collect
or directly produce the maps for industrial plants.

-

Referring to the time periods to be considered for the evaluation of
END acoustic parameters Lday, Levening, Lnight, in Italy the following
periods are established: day = 06:00-20:00, evening = 20:00-22:00,
night = 22:00-06:00. At the meantime, in both Spain and Turkey the
following periods are established: day = 07:00-19:00, evening = 19:0023:00, night = 23:00-07:00.

-

No noise limits are present in the END. In all the considered countries
limits are defined at national level. The transposition of limits to EU
parameters is expected in a few time, but it is still missing.

-

Referring to the new noise assessment method (CNOSSOS-EU) it is
in force from the beginning of 2019 in all the three countries.

-

Noise mapping: in order to make noise maps, mainly from the Spain is
put in evidence the lack of economic resources, the lack of specific and
detailed guidelines, the inconsistencies in the way to gather definition of
agglomeration, the inconsistencies in the way to gather the input data to
create the simulation models. Entertainment/recreational areas are
considered in noise maps of some main cities in Turkey and Spain even
if they are not included in the official noise maps delivered according to
END requirements.

-

Action planning: in Italy some guidelines are available, and in addition,
results of Life+ project (HUSH and NADIA project) is normally
considered; in Spain and Turkey a general scheme of work are defined
according with law.
Quiet Areas: in Italy some guidelines have been defined, the most
accredited one is delivered by the QUADMAP project. In this document
a new definition of a Quiet Urban Area (“a Quiet Urban Area is an urban
area whose current or future use and function require a specific acoustic
environment, which contributes to the well-being of the population” and a
procedure to select, analyse and manage the Quiet Urban Area. In
Spain there is not any guideline on this topic even if some cities use the
QUADMAP procedure (for example the city of Bilbao that was involved
in the QUADMAP project). In Turkey, the translation of Quiet Areas
provided by the END into “silent area” in the Turkish law is considered
not appropriated. At the meantime according to the last research and
papers the definition “calm areas” is considered more suitable for
Turkish language context. About the techniques to analyse Quiet Areas,
some studies have been developed starting from 2010 up to now.

-

-

Information and participation of public. The information and
participation of the public were performed usually by using the website
of responsible of noise mapping. In Turkey, also the post on national
newspaper with high circulation and local newspapers are considered to
increase the information. In Italy also some experiences of “participating
design process” (HUSH project) and dissemination process in schools
(addressed to students) and public meeting at district level (addressed
to inhabitants) were experienced.
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