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SUMMARY 
Thanks to various studies that have been published 
on the topic at international level, the health impact 
of noise is now well and truly established. It goes 
beyond just the annoyance caused. Beyond the 
effects on the auditory system observed for high 
noise levels, several extra-auditory effects have also 
been identified, including sleep disturbance, 
cardiovascular disease and diminished learning 
capacity. Studies have also shown that noise is a 
factor that reinforces social inequality, with 
underprivileged populations also generally being 
those most exposed. 

In order to raise awareness of this major public health 
issue, we need to collect and publish quantified data 
for the region. That is why Bruitparif has evaluated 
morbidity1 connected to transport noise within the 
densely populated zone of Ile-de-France. 

Context and objectives 

European directive 2002/49/EC pertaining to the 
evaluation and management of environmental noise 
requires all urban communities of more than 100,000 
inhabitants to produce a strategic noise map for their 
territory and update it every five years, as well as 
adopting an environmental noise action plan. This 
directive has been transposed into French law and 
written into the environmental code. The noises 
taken into account are those related to road, rail, and 
airport infrastructures, as well as classified industrial 
facilities. 

Within the Ile-de-France region, 14 urban 
agglomerations representing a total of 436 
communes and 10.1 inhabitants are concerned: the 
Grand Paris Métropole (131 communes, nearly 7 
million inhabitants) as well as 13 "communautés 
ŘΩŀƎƎƭƻƳŞǊŀǘƛƻƴέ (agglomeration communities) or 
"communautés urbaines" (urban communities) (see 
map opposite). 

The so-called third-phase strategic noise maps were 
produced and supplied to each urban agglomeration 
concerned in 2018 by Bruitparif, Ile-de-France's 
technical evaluation centre for environmental noise, 
with a view to their approval and publication. 

These strategic noise maps must also serve as a 
reference document for these local authorities to 
prepare their environmental noise action plans. 

                                                           
1The morbidity of a population is defined as the number of 
sick people or the number of diseases within a given 
population, at a given time. In this report, the evaluation 

14 urban agglomerations representing the densely 
populated zone of Ile-de-France region 

To this end, and in order to help identify key 
priorities, Bruitparif has conducted an additional 
territorial diagnostic to evaluate the health impact of 
transport noise within all 14 urban agglomerations 
that make up the densely populated zone of Ile-de-
France. 

Bruitparif used the methodology recommended by 
the World Health Organisation (WHO), based on the 
use of the indicator of healthy life-years (DALYs - 
Disability-Adjusted Life-Years) lost, as well as the 
latest guidelines on environmental noise published 
by the WHO in October 2018. These guidelines define 
the recommended values for exposure to transport 
noise, as well as new exposure-response 
relationships that make it possible to compare levels 
of exposure to noise, as estimated by strategic noise 
maps, and the main health effects of noise. 

Maps produced with a 250 m² grid, as well as at the 
level of the commune, demonstrate the health 
impact of transport noise for the whole territory 
mapped as per European directive 2002/49/EC. 
Statistical results were provided for the area of study 
as a whole, as well as for each urban agglomeration, 
and for each commune. 

Main results 

People within the densely populated zone of Ile-de-
France are highly exposed to transport noise 
throughout the day since nearly 90% of inhabitants 
(more than 9 million people) are exposed to noise 
levels that exceed those recommended by the World 
Health Organisation to avoid the health effects of 
noise. 

was based on level of annoyance and sleep disturbance 
caused by exposure to transport noise that can be 
estimated in the population. 
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This trend can be seen through the many people who 
are subjected to noise levels that exceed the 
regulatory limit values for France in application of the 
noise directive: Nearly 1.5 million inhabitants (14.8% 
of the population) are exposed to noise levels that 
exceed at least one limit value for the Lden indicator. 
Road traffic is the main cause, with 10.8% of 
inhabitants exposed to excessive road traffic noise. 
Exposure to noise levels exceeding limit values for 
aircraft and rail traffic is down (respectively 3.7% and 
0.5%), but these two types of nuisances have 
proportionally higher health risks due to their event-
related nature (succession of noise peaks). 

Noise levels generated by transport at night are 
falling. However, nearly 87% of the population still 
lives in accommodation exposed to outside noise 
levels that exceed one of the nocturnal quality 
objectives set by the WHO and 510,900 inhabitants 
(5.1% of the population) are even concerned by 
nocturnal levels that exceed one the regulatory limit 
values set for road or rail noise where the value of 
50 dB(A) is believed to be critical for aircraft noise. 

The majority of people exposed to transport noise (all 
sources) live in the Grand Paris Métropole, and 71 to 
74% of people are exposed to noise levels that 
exceed the limit values for the Lden and Ln indicators 
respectively. T3 (Grand Paris Seine Ouest), T6 (Plaine 
Commune), and T12 (Grand Orly Seine Bièvre) are the 
territories with the highest proportion of exposed 
inhabitants within the Grand Paris Métropole, with 
respectively 26%, 23%, and 22% of their populations 
exposed to noise levels that exceed one of the limit 
values for the Lden indicator. In terms of nocturnal 
exposure to noise, T12 (Grand Orly Seine Bièvre) 
comes first with 10% of its population exposed to 
values considered to be critical. 

Outside of the Grand Paris Métropole, urban areas 
significantly affected by airport noise are home to the 
highest levels of people exposed to noise levels that 
exceed one of the limit values for Lden. The two 
urban agglomerations of Roissy-Pays de France and 
Plaine Vallée have respectively 57% of 39% of their 
populations exposed to excessive noise levels. Next 
comes the agglomeration community of Versailles 
Grand Parc, where the level is 13% due to its high 
exposure to road noise, just ahead of the 
agglomeration community of Paris Saclay (12%), 
which is highly exposed to aircraft noise from the 
Paris-Orly airport. 

In terms of the health impact, transport noise is 
responsible for the loss of 107,766 disability-adjusted 
life-years (DALYs) every year within the densely 
populated zone of the Ile-de-France region, 
distributed between the DALYs lost due to annoyance 
(46,837, 43% of the total) and the DALYs lost due to 
sleep disturbance (60,929, 57% of the total). 

Road noise is responsible for 61% of the health 
impact (65,607 DALYs), followed by rail noise (23,440 
DALYs, and 22%), and aircraft noise (18,718, 17%). 

63% of these health impacts come from the Grand 
Paris Métropole, with 68,216 DALY. 

A majority of the communes with the highest 
numbers of healthy life-years lost due to cumulated 
transport noise are located in the Grand Paris 
Métropole, but there is also the commune of 
Versailles, as well as communes in the Val d'Oise 
department that combine very densely populated 
areas and significant aircraft noise. The areas where 
the impact is greatest are the town of Argenteuil, and 
the 15th and 18th districts of Paris (cf. map of 
cumulated health impacts by commune, page 3). 

At individual level, the evaluations show an average 
statistical value of 10.7 healthy life-months lost 
during a lifetime per individual due to cumulated 
transport noise, within the densely populated zone of 
Ile-de-France. 

There are, however, significant territorial variations, 
with the impact on healthy life-months lost per 
inhabitant ranging from 7.1 months to 24.5 months 
(a ratio of 1 to 3.45) depending on the territory or 
urban community, and varying from 2.6 months to 
38.1 months (a ratio of 1 to 14.65) depending on the 
commune. These significant variations highlight the 
impact of aircraft noise. For example, the healthy life-
years lost in the agglomeration communities of Plaine 
Vallée, Roissy Pays de France, and Val Parisis are 
twice as high as the territorial average (24.5 and 20.9 
healthy life-months lost per individual versus 10.7 
months). On average, inhabitants of the Grand Paris 
Métropole lose 10.1 healthy life-months over their 
lifetimes - the health impacts per inhabitant 
ultimately being more moderate in areas concerned 
only by noise pollution from land transport ς with 
values varying between 8.5 months (T1 - Paris) and 
10.3 months (for T3 - Grand Paris Seine Ouest and 
T10 - Paris Est Marne et Bois). The territories of the 
Grand Paris Métropole that have the highest 
individual risks are T6 - Plaine Commune (15 months), 
T5 - Boucle Nord de Seine (14 months), and T12 - 
Grand Orly Seine Bièvre (12.2 months). 

The individual risk can even reach or exceed three 
healthy life-years lost for communes that combine 
high exposure to aircraft noise and marked exposure 
to other noise pollution generated by land transport. 
This is the case, for example, of the towns of 
Compans (38.1 months), Ablon-sur-Seine (37.8 
months), and Villeneuve-le-Roi (34.3 months). There 
are also many inhabited 250 m² grids in the vicinity of 
airports and/or along major rail or road 
infrastructures, where the individual risk can reach or 
exceed three years (cf. map of individual health risks, 
page 3). 
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The 1,500 priority grids (500 for road noise, 500 for 
rail noise, and 500 for aircraft noise) were selected 
(cf. figure below) by choosing the grids that showed 
the highest combined collective health impacts and 
individual risk levels.  

Unsurprisingly, these grids reveal the issue related to 
high exposure to noise generated by road traffic in 
Paris, along the Paris ring-road, as well as along major 
motorways (the A4 motorway at Charenton-le-Pont, 
Saint-Maurice, and Joinville; the A6a and A6b 
interchanges; the A13 at Pont de Saint-Cloud; the A3 
interchange at porte de Bagnolet; along the A86 in 
Créteil and Vélizy-Villacoublay), and along very busy 
A-roads and B-roads: the RD910 in Boulogne-
Billancourt, the RN13 in Neuilly-sur-Seine, the RD906 
in Malakoff and Châtillon, the RD920 in Montrouge 
and Bourg-la-Reine, the RD7 in Kremlin-Bicêtre and in 
Villejuif, the RD5 in Ivry-sur-Seine, Vitry-sur-Seine 
and Choisy-le-Roi, the RD120 in Saint-Mandé and 
Vincennes, the RD302 in Montreuil, the RN3 in Pantin 
and Bondy, the RN2 in Pantin and Le Bourget, the RN1 
in Saint-Denis, the RD20 in Saint-Ouen, the RD911 in 
Clichy-la-Garenne, the RD902 in Levallois-Perret, the 
RD106 in Courbevoie and Colombes, the RD7 along 
the banks of the Seine in Puteaux, the RN406 in 
Créteil, the RD316 in Villiers-le-Bel, the RD30 in 
Poissy, and the RD91 and the RN7 in Ris-Orangis. 

Regarding rail noise, the priority grids highlight high 
levels of noise pollution generated by the dense rail 
network (in particular the Transilien network, and 
RER lines C, D, and E) over the whole region, as well 

as within the Paris city limits, up to the main stations. 
The priority grids are distributed fairly evenly along 
all overland rail lines when they cross highly 
urbanised areas. 

And finally, the health impact of air traffic has a 
strong impact on the communes of Val d'Oise located 
on the flight path of Paris-CDG airport, but is also high 
in the Seine-Saint-Denis department, in the northern 
sector of T6 (Plaine Commune), in Epinay-sur-Seine, 
Villetaneuse, Pierrefitte-sur-Seine, and Stains, due to 
the noise pollution generated by aircraft overflight to 
and from Paris-Le-Bourget and Paris-CDG. It is worth 
noting that some of these zones are located outside 
of the airports' noise pollution maps. The southern 
part of Val-de-Marne (Ablon-sur-Seine, Villeneuve-le-
Roi, Villeneuve-Saint-Georges, Valenton, Limeil-
Brévannes, Boissy-Saint-Léger) also contains a high 
number of priority grids. And finally, there are some 
more dispersed zones located in Essonne (Paray 
Vieille Poste, Wissous, Chilly-Mazarin, Champlan, 
Longjumeau, Les Ulis) due to the activity of Paris-Orly 
airport, and in Seine-et-Marne due to overflights to 
and from Paris-CDG. 

Furthermore, sectors that are highly impacted by 
noise pollution from airports are not always 
exempted from problems posed by rail and road 
traffic, and they sometimes accumulate high levels of 
all three sources of environmental noise, as is the 
case in Ablon-sur-Seine, Villeneuve-le-Roi, 
Villeneuve-Saint-Georges, Epinay-sur-Seine, 
Sarcelles, and Compans. 

THE 1500 PRIORITY GRIDS 
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Although it must, of course, be completed by 
fieldwork, and compared with qualitative surveys 
with the population, and the consideration of other 
the sources of noise pollution (very noisy motorised 
two-wheeled vehicles, horns, building sites, lively 
neighbourhoods, etc.), the diagnostic prepared by 
Bruitparif provides policymakers with a precise and 
prioritised overview of the challenges in terms of 
environmental noise from transport within the 
densely populated zone of Ile-de-France. 

With nearly 108,000 disability-adjusted life-years lost 
every year within the densely populated zone of Ile-
de-France, at an economic cost of ϵрΦп billion per 
year, the results obtained confirm the trends 
highlighted by the WHO at European level. Noise 
pollution is the second-highest cause of morbidity 
among environmental risk factors in urban 
environments, behind atmospheric pollution. 

These results have been compared with the previous 
evaluations carried out by Bruitparif and the Ile-de-
France regional health watchdog between 2011 and 
2015. Estimations have been reviewed significantly 
upwards (from 75,000 to 108,000 DALYs, +43%), 
especially for aircraft noise (multiplied by a factor of 
3.7) and rail noise (multiplied by a factor of 3.5), due 
to the use of new exposure-response relationships 
recommended by the WHO. 

Adjusted to the level of an average citizen living 
within the densely populated zone of Ile-de-France, 
healthy life-months lost over a lifetime now reach 
10.7 compared to 7.3 for the 2015 estimation. 
Regional differences are also significantly 
exacerbated, with the individual health risk now 
reaching more than three healthy life-years lost in 
sectors that suffer from exposure to multiple aircraft 
and land sources, compared to 18 months in the 2015 
estimation. 

The study conducted by Bruitparif has therefore re-
evaluated upwards the health and economic impact 
of noise in the densely populated zone of Ile-de-
France and, above all, has provided essential new 
information for public policymakers: The provision of 
results by territory, as well as the determination of 
priority areas. The ambition of this study is therefore 
to fully contribute to anticipating where to focus 
resources in the fight against noise pollution, by 
creating a reference document to help stakeholders 
prepare the various environmental noise action plans 
that the competent authorities will have to produce 
in 2019. 

Detailed results for  road traffic  noise 

The population of the densely populated zone of Ile-
de-France faces high exposure to road noise 
throughout the day since 85% of inhabitants (8.6 
million people) are exposed to levels exceeding 
53 dB(A) using the Lden indicator, which is the World 

Health Organisation's threshold value to avoid 
consequences on health due to road noise. 

This trend can be seen through the many people who 
are subjected to noise levels that exceed the 
regulatory limit values for France in application of the 
noise directive: 1,091,000 people (10.8% of the 
population) are exposed to levels exceeding 68 dB(A) 
using the Lden indicator. 

At night, exposure to road noise drops. However, 80% 
of the population still live in accommodation where 
noise levels in front of the building exceed 45 dB(A), 
which is the night-time threshold value according to 
the WHO, and 331,100 inhabitants (3.3% of the 
population) are exposed to night-time levels that 
exceed the regulatory limit value of 62 dB(A) using 
the Ln indicator. 

The majority of people exposed to road noise live in 
the Grand Paris Métropole, with between 86 and 
91% of people exposed to noise levels that exceed 
the limit values for the Lden and Ln indicators 
respectively. T3 (Grand Paris Seine Ouest) seems to 
be the territory with the highest proportion of its 
population exposed within the Grand Paris 
Métropole: Exactly ¼ of its population is exposed to 
values that exceed the 68 dB(A) limit for the Lden 
indicator. T6 (Plaine Commune) comes second. In 
terms of night-time exposure to road noise, T10 
(Paris Est Marne et Bois), T12 (Grand Orly Seine 
Bièvre), T6 (Plaine Commune), and T1 (Paris) are the 
territories with the highest proportion of their 
populations exposed to values exceeding the 
62 dB(A) limit value using the Ln indicator: more than 
5% of their populations are concerned. Outside the 
Grand Paris Métropole, it is the agglomeration 
community of Versailles Grand Parc that has the 
highest proportion of its population (12%) subjected 
to noise levels exceeding limit values using the Lden 
indicator. 

In terms of the health impact, road noise is 
responsible for 65,607 disability-adjusted life-years 
lost every year within the densely populated zone of 
Ile-de-France, with a fairly even distribution between 
the DALYs lost due to annoyance (31,994 DALYs or 
49% of the total) and the DALYs lost due to sleep 
disturbance (33,613 DALYs, or 51% of the total). 

Due to its high population density, the Grand Paris 
Métropole alone contains 73% of these health risks, 
with 47,738 DALY. The 50 communes with the highest 
number of disability-adjusted life-years lost due to 
road noise are all located within the Grand Paris 
Métropole, except for Versailles. The highest values 
are recorded in the peripheral districts of Paris 
(especially the 15th, the 18th, and the 20th). 

At individual level, the evaluations show an average 
statistical value of 6.5 healthy life-months lost due to 
road noise by individuals during a lifetime, within the 
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densely populated zone of Ile-de-France. This value 
can reach as high as 10 months on average for 
communes where the individual risk is highest (Saint-
Maurice, Vaudherland, Charenton-le-Pont) and up to 
18 months within the zones most exposed to noise 
pollution from road infrastructure. 

Detailed results for  rail  traffic  noise 

Rail noise affects a non-negligible proportion of 
inhabitants within the densely populated zone of Ile-
de-France. However, far fewer inhabitants are 
exposed to this source than to road noise. 16% of 
inhabitants (1.6 million people) are exposed to levels 
that exceed 54 dB(A) using the Lden indicator, which 
is the World Health Organisation's threshold value to 
avoid consequences on health due to rail noise. 

Approximately 51,000 people (0.5% of the 
population) are exposed to noise levels that exceed 
one of the regulatory limit values using the Lden 
indicator (73 dB(A) for conventional lines and 
68 dB(A) for high-speed rail lines). 

Rail noise falls at night along passenger transport 
lines but can remain a high along certain freight lines. 
Approximately 82,600 people (2.8% of the 
population) are exposed to noise levels that exceed 
one of the regulatory limit values using the Ln 
indicator (65 dB(A) for conventional lines and 
62 dB(A) for high-speed rail lines), which is more than 
for the Lden indicator. 

The majority of people exposed to rail noise live in 
the Grand Paris Métropole, with around 62% of 
people exposed to noise levels that exceed regulatory 
limit values.  The territories most affected by noise 
pollution from railways are (in descending order): T5 
(Boucle Nord de Seine), T9 (Grand Paris Grand Est), 
T10 (Paris Est Marne et Bois), T12 (Grand Orly Seine 
Bièvre), T4 (Paris Ouest La Défense), T6 (Plaine 
Commune), and T3 (Grand Paris Seine Ouest). It is 
worth noting that more people are affected by noise 
levels exceeding limit values at night. 

Outside the Grand Paris Métropole, it is the Grand 
Paris Seine et Oise urban community that has the 
highest proportions of people exposed to noise levels 
exceeding limit values using Lden (1.1%) and Ln 
(1.8%), followed by the agglomeration communities 
of Versailles Grand Parc (1.1% and 1.6% respectively) 
and Plaine Vallée (1.1% and 1.5%). 

In terms of the health impact, rail noise is responsible 
for 23,440 disability-adjusted life-years lost every 
year within the densely populated zone of Ile-de-
France, distributed between the DALYs lost due to 
annoyance (8,352 DALYs or 36% of the total) and the 
DALYs lost due to sleep disturbance (15,088 DALYs, or 
64% of the total). 

63% of these health impacts come from the Grand 

Paris Métropole, with 13,809 DALY. 

The communes that have the highest level of 
disability-adjusted life-years lost due to rail noise are 
the 18th district of Paris, Saint-Denis, and Versailles. 

At an individual level, the evaluations show an 
average statistical value of 2.3 healthy life-months 
lost by individual due to rail noise during a lifetime, 
within the densely populated zone of Ile-de-France. 
This value can reach as high as 12 months in 
communes where the average individual risk is 
highest (Marolles-en-Hurepoix, La Verrière) and up to 
24 months within the grids most exposed to noise 
pollution from rail infrastructure. 

Detailed results for  air traffic  noise 

Aircraft noise affects a non-negligible proportion of 
inhabitants within the densely populated zone of Ile-
de-France. A similar proportion of the population is 
exposed to aircraft noise as to rail noise. Just over 
15% of inhabitants (nearly 1.6 million people) are 
exposed to levels that exceed 45 dB(A) using the Lden 
indicator, which is the World Health Organisation's 
threshold value to avoid consequences on health due 
to aircraft noise. 

375,000 people (3.7% of the population) in the 
densely populated zone of Ile-de-France are exposed 
to noise levels that exceed the regulatory limit value 
of 55 dB(A) using the Lden indicator. This is around 
seven times higher than the number of people 
affected by rail noise using the same indicator. 
However, it is also around one third of the number of 
people exposed to road noise levels exceeding the 
limit value. 

At night-time, exposure to aircraft noise decreases, 
especially around Paris-Orly airport, which has a 
curfew between 11:30 PM and 6 AM, and around 
airfields (no night-time flights, except in exceptional 
cases). However, 11% of the population still lives in 
housing exposed to aircraft noise levels that exceed 
40 dB(A), which is the WHO's night-time noise 
threshold value for aircraft noise. Although France 
does not have any regulations on limit values for 
night-time aircraft noise, more than 102,000 
inhabitants (1% of the population) are concerned by 
night-time levels that exceed 50 dB(A) using the Ln 
indicator, a value that is considered critical for quality 
of sleep according to the exposure-response curves 
recently published by the WHO. Even around Paris-
Orly airport, nearly 31,000 people are subjected to 
noise levels that exceed 50 dB(A) on average 
between 10 PM and 6 AM, due to noise pollution 
generated by overflights that occur between 10 PM 
and the start of the curfew at 11:30 PM.  

In terms of the health impact, aircraft noise is 
responsible for 18,718 disability-adjusted life-years 
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lost every year within the densely populated zone of 
Ile-de-France, distributed between the DALYs lost 
due to annoyance (6,491 DALYs, or 35% of the total) 
and the DALYs lost due to sleep disturbance (12,227 
DALYs, or 65% of the total). 

Contrary to road and rail noise, which are relatively 
evenly distributed around the territory, air traffic 
noise is very unevenly distributed. It is concentrated 
in certain sectors: This is the case in the 
agglomeration communities of Roissy Pays de France 
(4,612 DALYs, 25% of the total), Plaine Vallée 
(2,814 DALYs, 15% of the total), Val Parisis (2,793 
DALYs, 15%), Paris-Saclay (1,194 DALYs, 6%), and the 
territories of T6 - Plaine Commune (2,283 DALYs, 
12%), T5 - Boucle Nord de Seine (1,563 DALYs, 8%), 
T12 - Grand Orly Seine Bièvre (1,526 DALYs, 8%), T11 
- Grand Paris Sud Est Avenir (751 DALYs, 4%), and T7 
- Paris Terres d'Envol (447 DALYs, 2%). 

The cumulated noise pollution from Paris-CDG and 
Paris-Le Bourget is responsible for 15,008 DALYs lost 
(80% of the total DALYs), compared with 3,581 DALYs 
(19%) for Paris-Orly airport and 1% for the other 
airfields (Paris-Issy-les Moulineaux heliport, Toussus-
le-Noble airfield, etc.). Disturbances caused by Paris-
CDG represent 85% of the DALYs lost from sleep 
disturbance (compared with 15% for Paris-Orly) due 
to night-time flights. 71% of DALYs lost due to 
annoyance come from the northern zone (Paris-CDG 
and Paris-Le Bourget), with 27% from the southern 
zone (Paris-Orly), and 2% for the other airfields. 

Due to their high population density, it is the 
communes of Argenteuil, Sarcelles, Epinay-Sur-Seine, 
and Garges-lès-Gonesse that have the highest levels 
of healthy life-years lost due to traffic noise per year. 

At individual level, the evaluations show an average 
statistical value of 1.9 healthy life-months lost due to 
air traffic noise per individual during a lifetime, within 
the densely populated zone of Ile-de-France. But 
disparities are very high; this value can reach as much 
as two years for communes where the average 
individual risk is the highest (Le Mesnil Amelot, 
Thieux, Bouqueval) and more than three years within 
the grids of the territory that have the highest 
exposure to aircraft noise. 
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INTRODUCTION 
European directive 2002/49/EC of 25 June 2002 
pertaining to the evaluation and management of 
environmental noise requires all urban communities 
of more than 100,000 inhabitants to produce a 
strategic noise map for their territory and update it 
every five years, as well as adopting an 
environmental noise action plan. This directive has 
been transposed into French law and written into the 
environmental code. The noises taken into account 
are those related to road, rail, and airport 
infrastructures, as well as classified industrial 
facilities. 

Within the Ile-de-France region, 14 urban 
agglomerations representing a total of 436 
communes and 10.1 inhabitants are concerned: the 
Grand Paris Métropole (131 communes, nearly 7 
million inhabitants) as well as 13 "communautés 
ŘΩŀƎƎƭƻƳŞǊŀǘƛƻƴέ (agglomeration communities) or 
"communautés urbaines" (urban communities). 

These 14 agglomerations are: 

¶ aŞǘǊƻǇƻƭŜ Řǳ DǊŀƴŘ tŀǊƛǎ 

¶ /¦ DǊŀƴŘ tŀǊƛǎ {ŜƛƴŜ Ŝǘ hƛǎŜ 

¶ /! tŀǊƛǎ ±ŀƭƭŞŜ ŘŜ ƭŀ aŀǊƴŜ 

¶ /! {ŀƛƴǘ DŜǊƳŀƛƴ .ƻǳŎƭŜǎ ŘŜ {ŜƛƴŜ 

¶ /! ±ŜǊǎŀƛƭƭŜǎ DǊŀƴŘ tŀǊŎ 

¶ /! {ŀƛƴǘ vǳŜƴǘƛƴ Ŝƴ ¸ǾŜƭƛƴŜǎ 

¶ /! /ǆǳǊ ŘΩ9ǎǎƻƴƴŜ !ƎƎƭƻƳŞǊŀǘƛƻƴ 

¶ /! tŀǊƛǎ {ŀŎƭŀȅ 

¶ /! DǊŀƴŘ tŀǊƛǎ {ǳŘ 

¶ /! ±ŀƭ ŘΩ̧ŜǊǊŜǎ ±ŀƭ ŘŜ {ŜƛƴŜ 

¶ /! /ŜǊƎȅ tƻƴǘƻƛǎŜ 

¶ /! tƭŀƛƴŜ ±ŀƭƭŞŜ 

¶ /! wƻƛǎǎȅ tŀȅǎ ŘŜ CǊŀƴŎŜ 

¶ /! ±ŀƭ tŀǊƛǎƛǎΦ 

 

 

 

 

 

 

 

 

 

 

 

 

 

14 urban agglomerations representing the densely 
populated zone of Ile-de-France region 

 

The so-called third-phase strategic noise maps were 
produced and supplied to each urban agglomeration 
concerned in 2018 by Bruitparif, Ile-de-France's 
technical evaluation centre for environmental noise, 
with a view to their approval and publication. 

These strategic noise maps must also serve as a 
reference document for these local authorities to 
prepare their environmental noise action plans. 

To this end, and in order to help identify key 
priorities, Bruitparif has conducted an additional 
territorial diagnostic to evaluate the health impact of 
transport noise within all 14 urban agglomerations 
that make up the densely populated zone of Ile-de-
France. 

Bruitparif used the methodology recommended by 
the World Health Organisation (WHO), based on the 
use of the indicator of healthy life-years (DALYs - 
Disability-Adjusted Life-Years) lost, as well as the 
latest guidelines on environmental noise published 
by the WHO in October 2018. These guidelines define 
the recommended values for exposure to transport 
noise, as well as new exposure-response 
relationships that make it possible to compare levels 
of exposure to noise, as estimated by strategic noise 
maps, and the main health effects of noise. 

Maps produced with a 250 m² grid, as well as at the 
level of the commune, demonstrate the health 
impact of transport noise for the whole territory 
mapped as per European directive 2002/49/EC. 
Statistical results were provided for the area of study 
as a whole, as well as for each urban agglomeration, 
and for each commune. 
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CONTEXT 
Noise is a major source of annoyance in Ile-de-France 
due to the high population density and the dense 
transport infrastructure. Noise is one of the main 
nuisances cited as impacting quality of life. 

Ile-de-France is the most populous region of France 
with 12 million inhabitants in a surface area of 12,000 
km², mainly concentrated in the ǊŜƎƛƻƴΩǎ densely 
populated zone, which has a population of 10.1 
million. 

The majority of exposure to noise is caused by 
transport infrastructures, which are very highly 
developed and dense:  

¶ CǊŀƴŎŜϥǎ ƭŀǊƎŜǎǘ ǊƻŀŘ ƴŜǘǿƻǊƪΣ ǿƛǘƘ ƳƻǊŜ ǘƘŀƴ 
плΣллл ƪƳ ƻŦ ǊƻŀŘǎ όƛƴŎƭǳŘƛƴƎ ƳƻǊŜ ǘƘŀƴ мΣллл 
ƪƳ ƻŦ ƳƻǘƻǊǿŀȅǎ ŀƴŘ ŜȄǇǊŜǎǎǿŀȅǎύΦ 

¶ ! ŬǊǎǘπŎƭŀǎǎ ǇǳōƭƛŎ ǘǊŀƴǎǇƻǊǘ ƴŜǘǿƻǊƪ ǘƘŀǘ 
ǊŜŎƻǊŘǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ он ōƛƭƭƛƻƴ ǇŀǎǎŜƴƎŜǊ 
ƪƛƭƻƳŜǘǊŜǎ ŜǾŜǊȅ ȅŜŀǊΦ ¢ƘŜ ǊŜƎƛƻƴ Ƙŀǎ ƳƻǊŜ ǘƘŀƴ 
мΣулл ƪƳ ƻŦ Ǌŀƛƭǿŀȅ ƭƛƴŜǎΣ мΣрмф ōǳǎ ƭƛƴŜǎ όǎƻǳǊŎŜΥ 
YŜȅ ŬƎǳǊŜǎ ŦƻǊ LƭŜπŘŜπCǊŀƴŎŜ ǊŜƎƛƻƴ ƛƴ нлмтΣ L!¦ 
Lb{99 /ƘŀƳōŜǊ ƻŦ /ƻƳƳŜǊŎŜ ŀƴŘ ƛƴŘǳǎǘǊȅ ƻŦ 
tŀǊƛǎ LƭŜπŘŜπCǊŀƴŎŜύΦ .ȅ ǘƘŜ ȅŜŀǊ нлолΣ ǘƘŜǊŜ ǿƛƭƭ 
ōŜ ŀƴ ŀŘŘƛǝƻƴŀƭ нлл ƪƳ ƻŦ ǎŜƭŦπŘǊƛǾƛƴƎ ƳŜǘǊƻ 
ƭƛƴŜǎ όǘƘŜ DǊŀƴŘ tŀǊƛǎ 9ȄǇǊŜǎǎύΦ 

¶ !ƴ ŀƛǊǇƻǊǘ ǎȅǎǘŜƳ ǘƘŀǘ ƛǎ ǳƴǇŀǊŀƭƭŜƭŜŘ ƛƴ 9ǳǊƻǇŜΣ 
ǿƛǘƘ ǘǿƻ ƛƴǘŜǊƴŀǝƻƴŀƭ ŀƛǊǇƻǊǘǎ όtŀǊƛǎπhǊƭȅ ŀƴŘ 
tŀǊƛǎπ/ƘŀǊƭŜǎ ŘŜ DŀǳƭƭŜύΣ ǿƘƛŎƘ ƎŜƴŜǊŀǘŜ ƳƻǊŜ 
ǘƘŀƴ тлтΣллл ƅƛƎƘǘǎ ǇŜǊ ȅŜŀǊ όптоΣллл ŦƻǊ tŀǊƛǎπ
/5D ŀƴŘ нопΣллл ŦƻǊ tŀǊƛǎπhǊƭȅύΣ ŀǎ ǿŜƭƭ ŀǎ нр 
ƻǘƘŜǊ ŀƛǊŬŜƭŘǎ όŎƛǾƛƭƛŀƴΣ ƳƛƭƛǘŀǊȅ ŀƴŘ ǇǊƛǾŀǘŜύ 
ƛƴŎƭǳŘƛƴƎ [Ŝ .ƻǳǊƎŜǘ ŀƛǊǇƻǊǘ όŀǇǇǊƻȄƛƳŀǘŜƭȅ 
роΣллл ƅƛƎƘǘǎύΣ ŀƴŘ ǘƘŜ tŀǊƛǎ LǎǎȅπƭŜǎπaƻǳƭƛƴŜŀǳȄ 
ƘŜƭƛǇƻǊǘ όƴǳƳōŜǊ ƻŦ ƅƛƎƘǘǎ ƭƛƳƛǘŜŘ ǘƻ мнΣллл ǇŜǊ 
ȅŜŀǊύ όǎƻǳǊŎŜ ŦƻǊ ǘǊŀŶŎ ŘŀǘŀΥ !5tΣ нлмсύΦ .ȅ 
нлотΣ ǘƘŜǊŜ ŎƻǳƭŘ ōŜ ŀƴ ŀŘŘƛǝƻƴŀƭ мтлΣллл 
ƅƛƎƘǘǎ ǇŜǊ ȅŜŀǊ όҌос҈ ŎƻƳǇŀǊŜŘ ǘƻ tŀǊƛǎπ/5Dϥǎ 
ŎǳǊǊŜƴǘ ǘǊŀŶŎΣ ǎƻǳǊŎŜΥ !5tύ ƛŦ ǘƘŜ ǇǊƻǇƻǎŜŘ 
ŎƻƴǎǘǊǳŎǝƻƴ ƻŦ ŀ ŦƻǳǊǘƘ ǘŜǊƳƛƴŀƭ ŀǘ tŀǊƛǎπ/5D 
ƎƻŜǎ ŀƘŜŀŘΦ2 

There is, therefore, great concern related to noise in 
Ile-de-France. According to the results of one survey3 
on 3,000 Ile-de-France residents, three-quarters of 
the population of Ile-de-France (76%) claim to be 
concerned about noise pollution (25% very 
concerned and 51% somewhat concerned), and one 
in three residents believe that noise is a major 
disadvantage of living in Ile-de-France. One in four 
people even claim to have thought about moving 

                                                           
2 Consultation file for terminal 4, ADP group, January 

2019. 
3 Crédoc survey for Bruitparif: "Qualité de vie et nuisances 

house due to noise (24%). 

Noise is the second-biggest environmental nuisance 
cited by residents of Ile-de-France, behind air 
pollution. It is a legitimate concern since the impact 
on health (hearing disorders, annoyance, fatigue, 
stress, sleep disturbance, increased cardiovascular 
risk, including high blood-pressure, and myocardial 
infarction, learning difficulties, etc.) are proven and 
recognised by the highest international health 
organisations. 

However, not all areas of the region are equally 
affected, and sensitivity to noise also depends on a 
variety of factors, including age, type of 
accommodation, and socio-professional category. 

54% of Ile-de-France residents claim to be annoyed 
by noise at home, with this annoyance growing with 
the degree of urbanisation, on average 42% in the 
Seine-et-Marne department and 62% in Paris. 

Transport, in particular road traffic, is the main 
source of annoyance cited by people who complain 
of noise in their home (cited first by 43% of people 
who claim to be annoyed), with the second source of 
annoyance being neighbours, for 31% of people. Next 
comes noise from construction sites (6%), the activity 
of bars, restaurants, concert halls, and discos (4%), 
garbage removal (3%), the maintenance of parks and 
gardens (3%), and other industrial activities (1%). 

Noise is also a nuisance that reinforces social 
inequality, as people with the lowest revenues are 
more concerned by noise in their homes due to their 
housing conditions (small homes or poorly insulated 
urban collective housing, proximity to noisy transport 
infrastructure or facilities). The people with the 
lowest incomes are also those with the noisiest 
working conditions (workshops, factories, 
construction work). We also see an increase in 
exposure to noise at home and in the workplace for 
these people. Noise also tends to generate a 
pauperisation phenomenon in certain 
neighbourhoods, with more affluent populations 
more able to move house to avoid the noise. 

Exposure to noise has an impact on health. The 
population of the Ile-de-France region is convinced of 
this, with 82% of the population perceiving the health 
risk related to noise as somewhat high. Four in ten 
people (41%) have already felt the effects on their 
own health. Fatigue (29%) and irritability (28%) are 

sonores : opinions et comportements des Franciliens, 
September 2016". 
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the most commonly described signs. One in four 
residents of Ile-de-France acknowledges the impact 
on their sleep. 23% cite the need to speak more 
loudly and 22% evoke difficulty concentrating or 
learning. 20% of people questioned believe that noise 
causes headaches and 17% say they are concerned 
about hearing problems. 

Despite constantly increasing awareness, the 
consideration of environmental noise and the extra-
auditory effects of noise are apparently still 
underestimated by the authorities compared to 
other environmental factors like air quality. In order 
to guide the public authorities' efforts to reduce 
environmental noise levels, quantitative methods for 
evaluating the health risks were developed, making it 
possible to evaluate the health impact attributable to 
this exposure. 

The WHO has believed for decades that noise is one 
of the environmental factors with the highest risks for 
health. A report published in 20114 by the WHO's 
Europe bureau and the European Union's centre for 
joint research evaluated the impact of environmental 
noise pollution at more than 1.5 million disability-
adjusted life-years lost every year in Western Europe, 
taking into account sleep disturbance (903,000 years) 
and annoyance (564,000 years), as well as 
cardiovascular disease, cognitive impairment, and 
tinnitus. 

A first estimation of the number of healthy life-years 
lost within the Paris urban area was also published in 
2011 by Bruitparif in partnership with ORS ÎdF (the 
Ile-de-France's regional health watchdog) with the 
help of the WHO's European bureau,5 6based on data 
on exposure to noise from so-called first-phase 

strategic noise maps. It was updated in 20157 using 
partial second-phase data, taking into account 
adjustments to the methodology recommended by 
the WHO. These first evaluations enabled us to 
quantify the burden of disease from environmental 
noise due to transport in the Paris urban area. 

The results of the strategic noise maps indicated first 
of all that within the Paris urban area, 22% of the 
population (2.2 million people) was potentially 
exposed to excessive noise levels generated by 
transport in front of their homes, in view of the limit 
values chosen by France in application of European 
directive 2002/49/EC:  1.7 million people (17.1%) due 
to road noise, 350,000 (3.5%) due to aircraft noise, 
and 115,000 (1.1%) due to rail noise. 

It is estimated that this high exposure to transport 
noise was responsible for 75,000 healthy life-years 
lost every year within the Paris urban area, based on 
the understanding of the health impact of noise at 
the time. This represented an average loss per 
individual of 7.3 months of life in good health over an 
entire lifetime. The economic cost of this noise-
related disease was initially estimated at ϵоΦу billion 
per year. 

With the publication8 of new WHO guidelines for 
environmental noise in October 2018, and in light of 
the finalisation of the third-phase noise maps, 
Bruitparif wanted to update its evaluation using the 
latest available knowledge and data. The approach 
chosen uses the same one used in 2011 by Bruitparif 
and the Ile-de-France regional health watchdog, 
adding two essential new dimensions for 
policymakers: the calculation of results by territory, 
as well as the determination of priority grids.

                                                           
4 Burden of disease from environmental noise - 

Quantification of healthy life-years lost in Europe, WHO 
2011 /  Charge de morbidité imputable au bruit 
environnemental : quantification du nombre ŘΩŀƴƴŞŜǎ de 
vie en bonne santé perdues en Europe, published on 30 
March 2011. 
5 Impact sanitaire du bruit dans ƭΩŀƎƎƭƻƳŞǊŀǘƛƻƴ 

parisienne : quantification des années de vie en bonne 
santé perdues - Note de synthèse sur ƭΩŀǇǇƭƛŎŀǘƛƻƴ à 
ƭΩŀƎƎƭƻƳŞǊŀǘƛƻƴ parisienne de la méthode de ƭΩha{ pour 
la détermination de la morbidité liée au bruit, ORS Ile-de-
France, Bruitparif, with the support of the WHO's 
European bureau, November 2011. 

6 F. Mietlicki, S. Host, R. Kim, R. Da Silva, C. Ribeiro, E. 

Chatignoux, "Health impact of noise in the Paris 
agglomeration: assessment of healthy life-years lost", 
Internoise 2013, Innsbruck, Austria (2013). 
7 Impact sanitaire du bruit des transports dans 

ƭΩŀƎƎƭƻƳŞǊŀǘƛƻƴ parisienne : quantification des années de 
vie en bonne santé perdues. Application à ƭΩŀƎƎƭƻƳŞǊŀǘƛƻƴ 
parisienne de la méthode de ƭΩha{ pour la détermination 
de la morbidité liée au bruit, Bruitparif, ORS Ile-de-France, 
September 2015. 
8 Environmental Noise Guidelines, WHO, Bureau Europe, 

October 2018. 
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METHODOLOGY
The diagnostic was developed based on the latest 
knowledge on the effects of noise on health, 
published by the World Health Organisation (WHO) 
in October 20189 and using the methodology 
recommended by the WHO10 for quantifying the 
number of healthy life-years (DALYs - Disability-
Adjusted Life-Years) lost. 

RECOGNISED HEALTH 
IMPACT OF NOISE 

 Based on a wide review of the scientific literature, in 
its most recent publication in October 2018, the WHO 
claims that there is a robust and proven exposure-
response relationships between poǇǳƭŀǘƛƻƴǎΩ levels 
of exposure to noise and the rates of people who 
claim to be highly annoyed or have highly disturbed 
sleep. The strength of association for these 
relationships has been significantly upgraded (by a 
factor of 2 to 3) compared to the previous 
relationships available, especially for event-based 
noises like air traffic and rail traffic. The graphs 
opposite show the exposure-response curves now 
available for these effects and their variation 
compared to previous curves. 

Other health effects of noise are considered critical 
by the WHO, in particular cardiovascular risk 
(coronary heart disease, high blood pressure, 
myocardial infarction) and learning difficulties. 
However, we do not currently have sufficiently 
robust exposure-response curves for these three 
sources of transport noise cumulated. Cardiovascular 
risk, for example, is well described for exposure to 
road noise but not yet sufficiently for rail and aircraft 
noise. As for learning difficulties, the available studies 
have mainly focused on young student populations 
subjected to aircraft noise pollution. 

For questions of homogeneity and coherence in the 
treatment of different noise sources, for this study, 
Bruitparif chose to only process the two best-
documented effects, namely annoyance and sleep 
disturbance. 

The levels of exposure to noise used for these 
exposure-response curves are expressed using the 
indicators used in the strategic noise maps, namely 
Lden (noise weighted over 24h) and Ln (night-time 
noise for the 10 PM-6 AM period). 

 

                                                           
9 Environmental Noise Guidelines for the European Region, 

WHO bureau for Europe, October 2018. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Exposure-response functions for annoyance and 
sleep disturbance 

NOISE INDICATORS 

The Lden indicator (which stands for Level day 
evening night) is an indicator of overall noise 
perceived over 24 hours which takes into account 
individuals' heightened sensitivity to noise in the 
evenings and at night. The Lden indicator is 
calculated using equivalent average noise levels 
during the day (6AM-6 PM), in the evening (6 PM-10 
PM), and at night (10 PM-6 AM) applying a weighting 
of +5 dB(A) and +10 dB(A) to noise in the evening and 
at night. It is calculated as an average over the year. 

The Ln indicator (Level night) is the average noise 
energy over the night-time period (10 PM-6 AM). It is 
calculated as an average over the year. 

10 Burden of disease from environmental noise, WHO 

bureau for Europe, April 2011. 



BRUITPARIF /  REPORT 

Health impact of transport noise in the densely populated zone of Ile-de-France region 
February 2019 

/  12 

REFERENCE VALUES 

WHO recommendations 

To protect the health of populations, in its October 
2018 report, the WHO published guidelines 
concerning environmental noise, strongly 
recommending reducing exposure to transport noise 
to the levels below:  

WHO recommendations in dB(A) Lden Ln 

Road traffic noise 53 45 

Rail traffic noise 54 44 

Air traffic noise 45 40 

The WHO's recommendations must be considered as 
targets to reach in order to minimise the negative 
effects of noise on populations. 

Regulatory limit  values 

France adopted regulatory limit values based on the 
framework of the transposition of European directive 
2002/49/EC. 

Limit values are defined in European directive as "a 
value of Lden or Lnight, and where appropriate Lday 
and Levening, as determined by the Member State, 
the exceeding of which causes competent authorities 
to consider or enforce mitigation measures; limit 
values may be different for different types of noise 
(road-, rail-, aircraft noise, industrial noise, etc.), 
different surroundings and different noise 
sensitiveness of the populations; they may also be 
different for existing situations and for new situations 
(where there is a change in the situation regarding 
the noise source or the use of the surrounding)". 

The limit values set by France in application of the 
European directive are mentioned in the decree of 24 
March 2006 and the order of 4 April 2006, pertaining 
to the creation of noise maps and environmental 
noise prevention action plans. For the sources of 
transport, they are as follows: 

French limit values in dB(A) Lden Ln 

Road traffic noise 68 62 

Rail traffic noise 
Conventional railways 
High speed railways 

 
73 
68 

 
65 
62 

Air traffic noise 55 
No limit 
value 

 

                                                           
11 Burden of disease from environmental noise, WHO 

It should be noted that France did not define a limit 
value for aircraft noise at night. 

Following this report, in the absence of a limit value 
for night-time traffic, we used the value of 50 dB (A). 
This value may be considered as critical considering 
the exposure-response curves provided by the WHO 
for sleep disturbance related to aircraft noise. 20% of 
people exposed to night-time noise levels of 50 dB (A) 
claim that their sleep is highly disturbed. 

DISABILITY ADJUSTED 
LIFE-YEARS (DALY) 

BASED on the data from strategic noise maps 
expressed using the Lden and Ln indicators, it was 
possible to calculate the number of people affected 
and people whose sleep was disturbed at any point in 
the territory, depending on the level of exposure to 
transport noise, using the previously mentioned 
dose-effect relationships recommended by the WHO. 

This work continued with the evaluation of healthy 
life-years (disability-adjusted life-years, DALY) lost 
due to annoyance and sleep disturbance caused by 
transport noise. The DALY is a metric recommended 
by the WHO11 which quantifies the deterioration of 
populations' health due to disease or by exposure to 
environmental factors. 

The WHO estimates that annoyance can be 
translated by a health deterioration coefficient (also 
called disability weight) of 0.02, and 0.07 for sleep 
disturbance. The disability weights related to each 
health impact vary on a scale of 0 (undeteriorated 
health) to 1 (death). They were calculated based on 
expert opinions collected by the WHO. 

It is thereby possible to convert the previously 
presented exposure-response relationships (cf. page 
11) into graphs that show the potential individual 
health risk depending on the level of exposure to 
noise. For this, the DALYs lost due to annoyance or 
sleep disturbance are calculated applying the 
corresponding disability weights and then applied to 
an individual whose exposure to noise would remain 
stable throughout their life. The figures provided are 
for an average individual with a life expectancy of 
83.4 years, which is the average life expectancy for 
men and women living in Ile-de-France (85.8 years for 
women and 80.9 years for men ς source: INSEE 2014). 

The following figures show the results obtained in 
numbers of healthy life-months lost due to noise 
during a lifetime for annoyance and sleep 
disturbance for exposure to each source of transport 
noise. 

bureau for Europe, April 2011. 
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Healthy life-months lost due to noise during a 
lifetime for annoyance and sleep disturbance 

By using these relationships, it is possible to convert 
strategic noise maps into potential individual health 
risk maps for the noise from each mode of transport 
and the cumulated transport noise. These maps, on 
pages 14 and 15, give an idea of the scale of 
inconvenience caused by transport noise for an 
individual who lives their whole life within one part 
of the region. 

We provide below a few examples of concrete cases 
of situations of high exposure to noise that can be 
encountered: 

High exposure to  road traffic  noise 

¶ /ŀǎŜ ƻŦ ŀƴ ŀǾŜǊŀƎŜ ƛƴŘƛǾƛŘǳŀƭ ŜȄǇƻǎŜŘ ǘƻ Řŀȅπ 
ŀƴŘ ƴƛƎƘǘπǝƳŜ ǊƻŀŘ ƴƻƛǎŜ ƭŜǾŜƭǎ ŎƭƻǎŜ ǘƻ ǘƘŜ 
ǊŜƎǳƭŀǘƻǊȅ ƭƛƳƛǘ ǾŀƭǳŜǎΣ ƴŀƳŜƭȅ [ŘŜƴ Ґ су Ř.ό!ύ 
ŀƴŘ [ƴ Ґ сн Ř. ό!ύ όŀ ǎƻπŎŀƭƭŜŘ ϦǎǳǇŜǊ ōƭŀŎƪǎǇƻǘϦ 
ŦƻǊ ǊƻŀŘ ƴƻƛǎŜύΥ мн ƳƻƴǘƘǎ ƻŦ ƘŜŀƭǘƘȅ ƭƛŦŜ ƭƻǎǘ ŘǳŜ 
ǘƻ ƴƻƛǎŜ όŬǾŜ ƳƻƴǘƘǎ ŘǳŜ ǘƻ ǘƘŜ ŀƴƴƻȅŀƴŎŜ ŀƴŘ 
ǎŜǾŜƴ ƳƻƴǘƘǎ ŘǳŜ ǘƻ ǎƭŜŜǇ ŘƛǎǘǳǊōŀƴŎŜύΦ 

 

 

High exposure to  rail traffic  noise 

¶ /ŀǎŜ ƻŦ ŀƴ ŀǾŜǊŀƎŜ ƛƴŘƛǾƛŘǳŀƭ ŜȄǇƻǎŜŘ ǘƻ Řŀȅπ 
ŀƴŘ ƴƛƎƘǘπǝƳŜ Ǌŀƛƭ ƴƻƛǎŜ ƭŜǾŜƭǎ ŎƭƻǎŜ ǘƻ ǘƘŜ 
ǊŜƎǳƭŀǘƻǊȅ ƭƛƳƛǘ ǾŀƭǳŜǎΣ ƴŀƳŜƭȅ [ŘŜƴ Ґ то Ř.ό!ύ 
ŀƴŘ [ƴ Ґ ср Ř. ό!ύ όŀ ǎƻπŎŀƭƭŜŘ ϦǎǳǇŜǊ ōƭŀŎƪǎǇƻǘϦ 
ŦƻǊ Ǌŀƛƭ ƴƻƛǎŜύ нс ƳƻƴǘƘǎ ƻŦ ƘŜŀƭǘƘȅ ƭƛŦŜ ƭƻǎǘ ŘǳŜ 
ǘƻ ƴƻƛǎŜ όу ƳƻƴǘƘǎ ŘǳŜ ǘƻ ǘƘŜ ŀƴƴƻȅŀƴŎŜ ŀƴŘ му 
ƳƻƴǘƘǎ ŘǳŜ ǘƻ ǎƭŜŜǇ ŘƛǎǘǳǊōŀƴŎŜύΦ 

High exposure to  air traffic  noise 

¶ /ŀǎŜ ƻŦ ŀƴ ŀǾŜǊŀƎŜ ƛƴŘƛǾƛŘǳŀƭ ƭƛǾƛƴƎ ƻƴ ǘƘŜ ŜŘƎŜ 
ƻŦ ȊƻƴŜ LLL ƻŦ ǘƘŜ tŀǊƛǎπ/5D ƴƻƛǎŜ Ǉƻƭƭǳǝƻƴ ƳŀǇΣ 
ƛΦŜΦ ŜȄǇƻǎŜŘ ǘƻ [ŘŜƴ ŀƛǊ ǘǊŀŶŎ ƴƻƛǎŜ ƭŜǾŜƭǎ ƻŦ рр 
Ř.ό!ύ ŀƴŘ ŀǊƻǳƴŘ пт Ř. ό!ύ ŀǘ ƴƛƎƘǘΥ мт ƳƻƴǘƘǎ 
ƻŦ ƘŜŀƭǘƘȅ ƭƛŦŜ ƭƻǎǘ ŘǳŜ ǘƻ ƴƻƛǎŜ όр ƳƻƴǘƘǎ ŘǳŜ ǘƻ 
ǘƘŜ ŀƴƴƻȅŀƴŎŜ ŀƴŘ мн ƳƻƴǘƘǎ ŘǳŜ ǘƻ ǎƭŜŜǇ 
ŘƛǎǘǳǊōŀƴŎŜύΦ 

¶ /ŀǎŜ ƻŦ ŀƴ ŀǾŜǊŀƎŜ ƛƴŘƛǾƛŘǳŀƭ ƭƛǾƛƴƎ ƻƴ ǘƘŜ ŜŘƎŜ 
ƻŦ ȊƻƴŜ LL ƻŦ ǘƘŜ tŀǊƛǎπ/5D ƴƻƛǎŜ Ǉƻƭƭǳǝƻƴ ƳŀǇΣ 
ƛΦŜΦ ŜȄǇƻǎŜŘ ǘƻ [ŘŜƴ ŀƛǊ ǘǊŀŶŎ ƴƻƛǎŜ ƭŜǾŜƭǎ ƻŦ ср 
Ř.ό!ύ ŀƴŘ ŀǊƻǳƴŘ рт Ř. ό!ύ ŀǘ ƴƛƎƘǘΥ нф ƳƻƴǘƘǎ 
ƻŦ ƘŜŀƭǘƘȅ ƭƛŦŜ ƭƻǎǘ ŘǳŜ ǘƻ ƴƻƛǎŜ όф ƳƻƴǘƘǎ ŘǳŜ ǘƻ 
ǘƘŜ ŀƴƴƻȅŀƴŎŜ ŀƴŘ нл ƳƻƴǘƘǎ ŘǳŜ ǘƻ ǎƭŜŜǇ 
ŘƛǎǘǳǊōŀƴŎŜύΦ 

¶ /ŀǎŜ ƻŦ ŀƴ ŀǾŜǊŀƎŜ ƛƴŘƛǾƛŘǳŀƭ ƭƛǾƛƴƎ ƻƴ ǘƘŜ ŜŘƎŜ 
ƻŦ ȊƻƴŜ L ƻŦ ǘƘŜ tŀǊƛǎπ/5D ƴƻƛǎŜ Ǉƻƭƭǳǝƻƴ ƳŀǇΣ 
ƛΦŜΦ ŜȄǇƻǎŜŘ ǘƻ [ŘŜƴ ŀƛǊ ǘǊŀŶŎ ƴƻƛǎŜ ƭŜǾŜƭǎ ƻŦ тл 
Ř.ό!ύ ŀƴŘ ŀǊƻǳƴŘ сн Ř. ό!ύ ŀǘ ƴƛƎƘǘΥ ос ƳƻƴǘƘǎ 
ƻŦ ƘŜŀƭǘƘȅ ƭƛŦŜ ƭƻǎǘ ŘǳŜ ǘƻ ƴƻƛǎŜ όмм ƳƻƴǘƘǎ ŘǳŜ 
ǘƻ ǘƘŜ ŀƴƴƻȅŀƴŎŜ ŀƴŘ нр ƳƻƴǘƘǎ ŘǳŜ ǘƻ ǎƭŜŜǇ 
ŘƛǎǘǳǊōŀƴŎŜύΦ 

¶ /ŀǎŜ ƻŦ ŀƴ ŀǾŜǊŀƎŜ ƛƴŘƛǾƛŘǳŀƭ ƭƛǾƛƴƎ ƻƴ ǘƘŜ ŜŘƎŜ 
ƻŦ ȊƻƴŜ LLL ƻŦ ǘƘŜ tŀǊƛǎπhǊƭȅ ƴƻƛǎŜ Ǉƻƭƭǳǝƻƴ ƳŀǇΣ 
ƛΦŜΦ ŜȄǇƻǎŜŘ ǘƻ [ŘŜƴ ŀƛǊ ǘǊŀŶŎ ƴƻƛǎŜ ƭŜǾŜƭǎ ƻŦ рр 
Ř.ό!ύ ŀƴŘ ŀǊƻǳƴŘ по Ř. ό!ύ ŀǘ ƴƛƎƘǘΥ мр ƳƻƴǘƘǎ 
ƻŦ ƘŜŀƭǘƘȅ ƭƛŦŜ ƭƻǎǘ ŘǳŜ ǘƻ ƴƻƛǎŜ όр ƳƻƴǘƘǎ ŘǳŜ ǘƻ 
ǘƘŜ ŀƴƴƻȅŀƴŎŜ ŀƴŘ мл ƳƻƴǘƘǎ ŘǳŜ ǘƻ ǎƭŜŜǇ 
ŘƛǎǘǳǊōŀƴŎŜύΦ 

¶ /ŀǎŜ ƻŦ ŀƴ ŀǾŜǊŀƎŜ ƛƴŘƛǾƛŘǳŀƭ ƭƛǾƛƴƎ ƻƴ ǘƘŜ ŜŘƎŜ 
ƻŦ ȊƻƴŜ LL ƻŦ ǘƘŜ tŀǊƛǎπhǊƭȅ ƴƻƛǎŜ Ǉƻƭƭǳǝƻƴ ƳŀǇΣ 
ƛΦŜΦ ŜȄǇƻǎŜŘ ǘƻ [ŘŜƴ ŀƛǊ ǘǊŀŶŎ ƴƻƛǎŜ ƭŜǾŜƭǎ ƻŦ ср 
Ř.ό!ύ ŀƴŘ !ǊƻǳƴŘ ро Ř. ό!ύ ŀǘ ƴƛƎƘǘΥ нр ƳƻƴǘƘǎ 
ƻŦ ƘŜŀƭǘƘȅ ƭƛŦŜ ƭƻǎǘ ŘǳŜ ǘƻ ƴƻƛǎŜ όф ƳƻƴǘƘǎ ŘǳŜ ǘƻ 
ǘƘŜ ŀƴƴƻȅŀƴŎŜ ŀƴŘ мс ƳƻƴǘƘǎ ŘǳŜ ǘƻ ǎƭŜŜǇ 
ŘƛǎǘǳǊōŀƴŎŜύΦ 

¶ /ŀǎŜ ƻŦ ŀƴ ŀǾŜǊŀƎŜ ƛƴŘƛǾƛŘǳŀƭ ƭƛǾƛƴƎ ƻƴ ǘƘŜ ŜŘƎŜ 
ƻŦ ȊƻƴŜ L ƻŦ ǘƘŜ tŀǊƛǎπhǊƭȅ ƴƻƛǎŜ Ǉƻƭƭǳǝƻƴ ƳŀǇΣ 
ƛΦŜΦ ŜȄǇƻǎŜŘ ǘƻ [ŘŜƴ ŀƛǊ ǘǊŀŶŎ ƴƻƛǎŜ ƭŜǾŜƭǎ ƻŦ тл 
Ř.ό!ύ ŀƴŘ ŀǊƻǳƴŘ ру Ř. ό!ύ ŀǘ ƴƛƎƘǘΥ он ƳƻƴǘƘǎ 
ƻŦ ƘŜŀƭǘƘȅ ƭƛŦŜ ƭƻǎǘ ŘǳŜ ǘƻ ƴƻƛǎŜ όмм ƳƻƴǘƘǎ ŘǳŜ 
ǘƻ ǘƘŜ ŀƴƴƻȅŀƴŎŜ ŀƴŘ нм ƳƻƴǘƘǎ ŘǳŜ ǘƻ ǎƭŜŜǇ 
ŘƛǎǘǳǊōŀƴŎŜύΦ
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POTENTIAL OF HEALTH RISKS FOR AN INDIVIDUAL 
DUE TO CUMULATED TRANSPORT NOISE EXPOSURE 

NUMBER OF HEALTHY LIFE-MONTHS LOST DURING A LIFETIME 
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POTENTIAL OF HEALTH RISKS FOR AN INDIVIDUAL DUE TO ROAD TRAFFIC NOISE EXPOSURE 
NUMBER OF HEALTHY LIFE-MONTHS LOST DURING A LIFETIME 

 

POTENTIAL OF HEALTH RISKS FOR AN INDIVIDUAL DUE TO RAIL TRAFFIC NOISE EXPOSURE 
NUMBER OF HEALTHY LIFE-MONTHS LOST DURING A LIFETIME 

 

POTENTIAL OF HEALTH RISKS FOR AN INDIVIDUAL DUE TO AIR TRAFFIC NOISE EXPOSURE 
NUMBER OF HEALTHY LIFE-MONTHS LOST DURING A LIFETIME 
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UNCERTAINTY FACTORS 

There are uncertainties at every step of this method 
for assessing health impact. Several uncertainty 
factors have been identified. They are described 
below. 

Uncertainties related to  the noise 
exposure data 

The estimations for healthy life-years lost due to 
noise are based on data from the first noise maps 
produced under European directive 2002/49/EC. 

The quality of estimations is highly dependent on 
input data (traffic, speed, road surface, noise 
barriers, topography, etc.). There are, therefore, 
many potential sources of imprecision. Comparisons 
of the data from strategic noise maps and the 
measurements carried out in the field generally show 
variations of +/-3 dB (A), which corresponds to a 
multiplication/division of the sound energy by 2. 

Furthermore, the method for calculating the 
population's exposure consists in attributing 
residents of a given building with the highest noise 
levels estimated at 4 m from the ground and 2 m in 
front of the building's façade (having previously 
subtracted 3 dB (A) from the values calculated in 
order to account for the sound's reflection off the 
building's façade). This method of allocation appears 
to overestimate the values insofar as that it does not 
take into account the layout of homes, the presence 
or absence of a quiet façade, the vertical variation of 
noise levels, or the varying performance levels of 
acoustic insulation between different housing. 

A theoretical calculation was carried out on the 
consequences of an error of +/-3 dB (A) on levels of 
exposure to noise, on the evaluation of disability-
adjusted life-years lost. The results indicate that the 
number of disability-adjusted life-years lost within 
the densely populated zone of Ile-de-France varies 
between 81,000 (if we apply -3dB (A) everywhere) 
and 135,000 years (if we apply +3 dB (A) everywhere), 
so a range of +/-25% for the value calculated in this 
study. 

Uncertainties related to  the health 
effects considered 

As previously explained, it was decided to only focus 
on the best-known and documented health effects of 
noise, namely annoyance and sleep disturbance, 
although the WHO also considers the effects of 
cardiovascular risk and learning difficulties to be 

                                                           
12 Population, intervention, comparator, outcome and 

critical. 

This approach leads to a probable underestimation of 
the health impact of noise. However, the WHO's 2011 
qualification of the burden of disease from transport 
noise in Western Europe indicates that sleep 
disturbance and annoyance alone represented a total 
of 92% of the 1.62 million disability-adjusted life-
years lost calculated. 

Not taking into account the effects of cardiovascular 
risks and learning difficulties in the evaluation 
therefore leads to a probable underestimation of the 
burden of disease from noise in the densely 
populated zone of Ile-de-France of around 10%. 

Uncertainties related to  the 
exposure-response relationship 

In order to prepare its new guidelines published in 
October 2018, the WHO conducted a full review of 
the scientific literature concerning the effects of 
noise, systematically evaluating the results of various 
research and the epidemiological studies taken into 
account and their uncertainties thanks to a robust 
standardised method (PICOS/PEECOS)12. 

The dose-effect relationships come from the results 
of epidemiological studies. The validity of these 
relationships was evaluated using the following 
criteria: 

¶ ¢ƘŜ ǉǳŀƭƛǘȅ ƻŦ ǎǘǳŘƛŜǎ ǳǎŜŘ όǘƘŜ ŎƘƻƛŎŜ ƻŦ ŎǊƛǘŜǊƛŀ 
Ƴǳǎǘ ōŜ ŎƭŜŀǊƭȅ ǎǘŀǘŜŘύΤ 

¶ ¢ƘŜ ŜȄƘŀǳǎǝǾŜƴŜǎǎ ƻŦ ǘƘŜ ŎƻƭƭŜŎǝƻƴ ƻŦ ǎǘǳŘƛŜǎΤ 

¶ ¢ƘŜ ǉǳŀƭƛǘȅ ƻŦ ǘƘŜ ŜǎǝƳŀǝƻƴ ƻŦ ŜȄǇƻǎǳǊŜΤ  

¶ ¢ƘŜ ŎƻƴǾŜǊƎŜƴŎŜ ƻŦ ǊŜǎǳƭǘǎΤ 

¶ ¢ƘŜ Ǉƻǎǎƛōƛƭƛǘȅ ƻŦ ǘǊŀƴǎǇƻǎƛƴƎ ǘƘŜ ǊŜǎǳƭǘǎ ǘƻ ǘƘŜ 
ǇƻǇǳƭŀǝƻƴ ǘƻ ǿƘƛŎƘ ƻƴŜ ǿŀƴǘǎ ǘƻ ŀǇǇƭȅ ǘƘŜ 
ŜȄǇƻǎǳǊŜπǊƛǎƪ ǊŜƭŀǝƻƴǎƘƛǇΤ 

¶ .ƛƻƭƻƎƛŎŀƭ ǇƭŀǳǎƛōƛƭƛǘȅΦ 

Using these criteria, the WHO selected dose-effect 
relationships for the various noise sources, when the 
scientific evidence was solid enough, for each health 
effect chosen. These relationships include 
uncertainties related to the confidence intervals as a 
result of the variability of results from 
epidemiological studies. However, the WHO believes 
that these relationships can be applied in order to 
estimate the percentage of people affected based on 
their level of exposure. 

The WHO mentions in its report that the review of the 
scientific evidence does not show a generalisable 
exposure-response relationship for annoyance due to 
the high heterogeneity of studies and the fact that 
the concept of annoyance is context- and culture-
dependent. Therefore, it encourages the use of 

study design/Population, exposure, comparator, 
confounders, outcome and study design. 
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exposure-response curves from local studies 
wherever possible. The WHO nevertheless believes 
that the exposure-response relationships 
recommended in its report can be used by default. 
These relationships must be adjusted in the future 
based on a more complete meta-analysis. This 
additional research is particularly highly anticipated 
for aircraft and rail noise, for which the new studies 
indicate levels of annoyance that are far higher than 
the previous data. 

It is also important to specify that dose-effect 
relationships were established for noise levels 
estimated outside buildings, considering that the 
majority of epidemiological studies examined the 
relationships between the health effects caused to 
populations with noise levels measured or modelled 
inside their homes. The average differences between 
noise levels inside and outside homes are around 10 
dB when the windows are open, 15 dB when the 
windows are ajar, and 25 dB when they're closed. The 
dose-effect relationships are based on the indirect 
integration of these average statistical values on 
exposure differences between the inside and outside 
of buildings. 

However, for homes that have more effective 
acoustic insulation (30 to 35 dB), in particular those 
that have received subsidies for sound insulation 
within the airports' noise pollution maps, the 
application of exposure-response curves as 
recommended by the WHO probably over-inflates 
the health effects. 

In the absence of precise data allowing us to identify 
precisely which buildings have acoustic insulation, it 
was decided to apply the dose-effect relationships 
uniformly. We therefore draw the readers' attention 
to this point, which may lead to the potential 
overestimation of the effects, in particular within 
zones that were part of the sound insulation 
programme. 

Uncertainties related to  the choice of 
disability weight 

The WHO recommends evaluating disease caused by 
environmental noise using the Disability-Adjusted 
Life-Year (DALY) metric, using the recommended 
Global Burden of Disease (GBD) method. 

In this calculation, the choice of disability weight has 
a strong influence on the results. Several coefficient 
values can be suggested, as shown in the following 
table (the value chosen for the calculation made 
according to WHO recommendations is in bold): 

 

 

Disability weight 
(DW) 

DWinf DW DWsup 

Annoyance 0.01 0.02 0.12 

Sleep 
Disturbance 

0.04 0.07 0.10 

In the case of annoyance, although there are 
relatively few studies devoted to the determination 
of the disability weight (DW), the WHO recommends 
using a DW value of 0.02 with a high range of 
uncertainty (between 0.01 and 0.12). The value of 
0.02 leads to a "conservative" approach, where the 
emphasis is on underestimating disease. 

Based on an exhaustive study of several research 
projects carried out by the WHO's group of experts, 
the DW disability coefficient due to sleep disturbance 
was set at 0.07 to calculate DALY. The value chosen 
takes into consideration the statistical distribution of 
DW observed in various research projects studied 
whose variations translate an uncertainty interval of 
between 0.04 and 0.1. 

In their October 2018 report, the WHO indicates that 
the effects of annoyance and sleep disturbance due 
to a single noise source must be considered to be 
cumulative and that it is therefore possible to add the 
DALY values calculated for both annoyance and sleep 
disturbance for a single noise source. 

Uncertainty related to  the 
consideration of exposure to  multiple 
sources of noise 

In its October 2018 report, the WHO noted a relative 
lack of understanding of the effects of exposure to 
multiple sources of noise simultaneously, or the 
exposure to noise combined with other 
environmental nuisances (air pollution, for example), 
as most epidemiological and biological studies only 
address the health impacts of exposure to a single 
source of noise. 

Yet many people within the densely populated zone 
of Ile-de-France are concerned by exposure to 
multiple sources of transport noise. The WHO 
indicates that, in this type of case, there is a risk of 
potential double counting. However, it does not 
suggest an operational method for dealing with the 
combined health effects of exposure to multiple 
sources of noise (addition of effects or consideration 
of a masking phenomenon by the noise source with 
the most marked effect). 

To present the results in this study, we decided to 
cumulate the health impacts of the three noise 
sources in the knowledge that this probably over-
evaluates the effect. We therefore draw the reader's 
attention to this point. 
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The health impact of noise was calculated in parallel 
using the maximum health effect of the three noise 
sources, for annoyance and sleep disturbance, for 
each population associated with a building. The result 
of this calculation makes it possible to determine the 
health impact of noise within the population, without 
taking into account potentially cumulative effects 
related to exposure to multiple noise sources, and 
therefore underestimates the effect. The result of 
this calculation is 85,065 disability-adjusted life-years 
lost within the densely populated zone of Ile-de-
France; 21% less than the estimation made in this 
study by cumulating the health impact of three noise 
sources. The "true" value probably lies somewhere 
between these two figures. 

RESULTS PRODUCED 

This report produces a certain number of results 
pertaining to the population's exposure to transport 
noise and its health impact, in the form of maps and 
statistics. 

It was decided to present the results by noise source 
(road noise, rail noise, and aircraft noise) and 
cumulatively for the three sources. 

For each source, after a reminder of the main results 
from the strategic noise maps (population 
distribution by range of noise level and comparison 
with the different reference values), the health 
impacts are presented. 

By adding the values of disability-adjusted life-years 
lost combined with the annoyance and sleep 
disturbance values, with a 250 m² grid, as well as at 
commune level, these maps illustrate the territorial 
distribution of disease caused by noise as well as the 
potential individual risks. 

There are statistics presenting results for the entire 
territory and for each agglomeration, as well as for 
the 50 communes with the highest values, bearing in 
mind that results for every commune are provided in 
the appendix. The data is provided for each territorial 
unit as a total number of disability-adjusted life-years 
lost each year as well as the average individual risk 
(healthy life-months lost per individual over a 
lifetime). 

These two types of information seem 
complementary in terms of the selection of the 
territory's priority sectors. The figure on disability-
adjusted life-years lost per territorial unit provides 
information on the collective scale of disturbance, 
whereas the figure on healthy life-months lost at 
individual level over a lifetime represents the 
individual risk. 

In order to take into consideration both of these 
aspects of health risks (collective and individual), 

Bruitparif has produced additional maps that 
highlight the territory's grids that have high values for 
both aspects. This ranking of grids was done using the 
so-called Euclidean distance technique. The grids that 
had the total DALY and individual risk values that 
were closest to the highest values observed were 
sorted in ascending order of Euclidean distance. The 
figure below illustrates the process used. 

Process using Euclidean distance. 

Once the ranking was completed, the 500 grids with 
the highest values were selected for each noise 
source. This ranking highlights the neighbourhoods 
that should be the priority in terms of public action to 
reduce noise pollution. 

And finally, the results of the health impact and the 
related economic costs were compared with those 
obtained during the first evaluations conducted 
between 2011 and 2015 by Bruitparif and the Ile-de-
France's regional health watchdog. 
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ROAD TRAFFIC NOISE - NOISE LEVELS 

INDICATOR LDEN 

 

INDICATOR LN 
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ROAD TRAFFIC NOISE - STATISTICS 
BY RANGE OF NOISE LEVELS 

INDICATOR LDEN      POPULATION 

 

 

 
 
 
 
 

INDICATOR LN      POPULATION 
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ROAD TRAFFIC NOISE - STATISTICS PER AGGLOMERATION 
BY RANGE OF NOISE LEVELS 

INDICATOR LDEN      POPULATION  

 

 
INDICATOR LN      POPULATION  

 

  



BRUITPARIF /  REPORT 

Health impact of transport noise in the densely populated zone of Ile-de-France region 
February 2019 

/  23 

ROAD TRAFFIC NOISE - STATISTICS PER AGGLOMERATION 
BY RANGE OF NOISE LEVELS 

INDICATOR LDEN   PERCENTAGE OF POPULATION  

 

INDICATOR LN   PERCENTAGE OF POPULATION  
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ROAD TRAFFIC NOISE - EXCEEDANCE OF LIMIT VALUES 

INDICATOR LDEN > 68 dB(A)    AREAS OF EXCEEDANCE 

 

INDICATOR LN > 62 dB(A)    AREAS OF EXCEEDANCE 

 



BRUITPARIF /  REPORT 

Health impact of transport noise in the densely populated zone of Ile-de-France region 
February 2019 

/  25 

ROAD TRAFFIC NOISE - EXCEEDANCE OF LIMIT VALUES 

INDICATOR LDEN > 68 dB(A)   POPULATION PER GRID OF 250 m 

 

INDICATOR LN > 62 dB(A)   POPULATION PER GRID OF 250 m 

 

Grid without inhabitant 

Grid without inhabitant 
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ROAD TRAFFIC NOISE - EXCEEDANCE OF LIMIT VALUES 

INDICATOR LDEN > 68 dB(A)   POPULATION PER COMMUNE LEVEL 

 

INDICATOR LN > 62 dB(A)   POPULATION PER COMMUNE LEVEL 
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ROAD TRAFFIC NOISE - EXCEEDANCE OF LIMIT VALUES 

INDICATOR LDEN > 68 dB(A)  IN PERCENTAGE PER COMMUNE LEVEL 

 

INDICATOR LN > 62 dB(A)  IN PERCENTAGE PER COMMUNE LEVEL 
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ROAD TRAFFIC NOISE - EXCEEDANCE OF WHO GUIDELINES 

INDICATOR LDEN > 53 dB(A)   POPULATION PER GRID OF 250 m 

 

INDICATOR LN > 45 dB(A)   POPULATION PER GRID OF 250 m 

 

Grid without inhabitant 

Grid without inhabitant 
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ROAD TRAFFIC NOISE - EXCEEDANCE OF WHO GUIDELINES 

INDICATOR LDEN > 53 dB(A)   POPULATION PER COMMUNE LEVEL  

 

INDICATOR LN > 45 dB(A)   POPULATION PER COMMUNE LEVEL 
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ROAD TRAFFIC NOISE - EXCEEDANCE OF WHO GUIDELINES 

INDICATOR LDEN > 53 dB(A)  IN PERCENTAGE PER COMMUNE LEVEL 

 

INDICATOR LN > 45 dB(A)  IN PERCENTAGE PER COMMUNE LEVEL 
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ROAD TRAFFIC NOISE - STATISTICS 
COMPARISON WITH THE REFERENCE VALUES 

INDICATOR LDEN      POPULATION  

 

 

 

 

 

 

 

 

 

INDICATOR LN      POPULATION  
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ROAD TRAFFIC NOISE - STATISTICS PER AGGLOMERATION 
COMPARISON WITH THE REFERENCE VALUES 

INDICATOR LDEN      POPULATION  

 

INDICATOR LN      POPULATION  
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ROAD TRAFFIC NOISE - STATISTICS PER AGGLOMERATION 
COMPARISON WITH THE REFERENCE VALUES 

INDICATOR LDEN   PERCENTAGE OF POPULATION  

 

INDICATOR LN   PERCENTAGE OF POPULATION  
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ROAD TRAFFIC NOISE - HEALTH IMPACT 

INDICATOR DALY FOR ANNOYANCE    PER GRID OF 250 m 
NUMBER OF HEALTHY LIFE-YEARS LOST PER YEAR 

 

INDICATOR DALY FOR SLEEP DISTURBANCE  PER GRID OF 250 m 

NUMBER OF HEALTHY LIFE-YEARS LOST PER YEAR 

 

Grid without inhabitant 

Grid without inhabitant 

 


