Environmental noise
in Europe 2025

Eulalia Peris
Environmental Noise Expert

W

‘ b
European Environment Agency ;_)




Our mandate

e Support countries on policy implementation (Environmental Noise Directive
2002/49/EC)

{f\b * Collect the data submitted under Environmental Noise Directive
|IIII * Produce EU-wide assessments on noise.

;i{ * Collaborate with EU institutions, EU countries and other bodies on policies
related to noise pollution.

* Provide objective information for citizens and policy makers on noise.
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Environmental noise in Europe — 2025

e Flagship report of the European Environment Agency
e Latest data on noise pollution in Europe.

* Based on reports under the Environmental Noise
Directive.

* Focus on health and environmental impacts.
* Integrates new scientific evidence.

e Covers road, rail and air traffic. Environmental noise in Europe — 2025
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Data overview — EU Environmental Noise Directive

& Environmental Noise Directive

2002/49/EC
a

Objective Protect human health

Obligations Map and assess environmental noise from major

transport and industrial sources every 5 years.

« Develop and update noise action plans for affected
areas

Standards  Defines reporting thresholds only /No legally binding limit
values

Enforceability  Requires action plans, but does not impose enforceable
noise limits
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Data overview — EU Environmental Noise Directive

* Coverage Strategic Noise Maps

Inside urban area

Roads, railways, airports and industries inside urbanised areas —
called agglomerations — with a population exceeding 100,000
inhabitants and a population density such that the Member State
considers it to be an urbanised area.
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Total number of agglomerations: 433
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Data overview — EU Environmental Noise Directive

* Reporting Thresholds

Environmental Noise Directive (END)

Countries need to report strategic noise maps for
noise levels starting at 55 dB Lden and 50 dB Lnight

E2s De

53 dB Lden 54 dB Lden 45 dB Lden
45 dB Lnight 44 dB Lnight 40 dB Lnight

5 >

55 dB Lden 55 dB Lden 55 dB Lden
50 dB Lnight 50 dB Lnight 50 dB Lnight

Lden: Day-evening-night average noise level
Lnight: Nighttime average noise level
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Data overview — EU Environmental Noise Directive

e Data analysis

Noise contour maps Number of people exposed to noise
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Most exposed fagade

All people in the dwelling
—— are assigned to the most
exposed fagade.

70dB

Equal distribution

55dB

J All people in the dwelling

65d8 | aredistributed equally
to receiver points around
the building fagades.

70dB

Median value

55dB
@,

All people in the dwelling
are distributed equally
to the upper half of the
receiver points around
the building fagades.

65dB —

70dB

Most exposed facade Equal distribution Median value
Location of dwelling within Dwellings are arranged Dwellings have more than one

building footprint is available: within an apartment building facade or no information is

e.g. detached, semi-detached such that have a single available on how many fagades
and terraced houses or single fagade. there are in the dwelling.
apartments per floor level.
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Over 100 million affected in Europe

Extent of the problem

22

atleast 20% population
affected by unhealthy levels of noise
due to road, rail and air traffic
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* Health impacts already occur at noise levels below reporting thresholds under the END. European Environment Agency 'B.)
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Number of people affected END vs WHO
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Road traffic noise the most prevalent source
/a0
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Aircraft noise in agglomerations
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Population exposed to levels >= 55 dB Lden

Frankfurt am Main Airport
398,800

Paris Charles de Gaulle Airport
310,200

Dusseldorf
Internatinal
Airport
84,000

Schiphol Airport
63,000

Valencia Airport
53,600

Brussels Airport
42,400

Toulouse Blagnac
Airport
38,300

Francisco Sa
Carneiro Airport

People exposed to noise from major airports

Naples Hamburg
International Airport
Airport 76,700
83,000
Madrid Zurich Milano
Barajas Airport Linate
Airport 34,600 Airport
35,000 32,800

Milan Bergamo Warsaw  Berlin

Airport Chopin
Airport
24,400

Leipzig/Halle

Airport

Geneva Cointrin
Airport

Prague Vaclav
Havel Airport

Vienna
International

Luxembourg
Airport
69,900
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Noise causes serious and wide-ranging health impacts

Sleep
disruption
Awakening
Disturbance

Fragmented Infl ti
sleep nflammation

(...) Oxidative stress

Stress
Annoyance, anger
HPA axis activation*

: _ Release of stress
"fight or flight” hormones

leads to harmful SNS activation**
physiological responses (...)

Constant state of
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Figure 3.2 The broad health effects of transportation noise
‘||--»||||||-’H|||P ]| ||||H‘-||]|||....|’
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Mental health | Neurological
Anxiety Dementia
Behavioural problems Learning impairment
Depression
Suicide
Aggression Hearing damage
Annoyance Tinnitus

! I
Sleep Pulmonary
Sleep disturbance COPD
Sleep disorders Asthma

Lifestyle

Smoking

Alcohol consumption
Decreased physical activity
Substance abuse

Cancer

Acute pulmonary infections

Cardi I

Stroke

Angina pectoris

Hypertension

Ischemic heart disease
T Myocardial infarction

Breast cancer
Colon cancer

Reproductive

| Heart failure
| Atrial fibrillation

T Metabolic

Infertility

Notes:

Sources:

Type 2 diabetes
Gestational diabetes
Obesity

List of potential and established impacts. Non-exhaustive list of diseases or system disfunctions.

Adapted from Hahad et al., 2024.

Health impacts of exposure to noise —a growing evidence base
""" //+/+'//7/2/—a_.
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Health Impacts — number of people affected

Health impacts on adults Impacts on children’s health
New cases in 2021 00006
73,000
premature 560.000
. J
T deaths reading difficulties
49,000
| _ cardiovascular 1 6’000
almost - approxmjat.e'y disease cases behavioural issues
17 million 4.6 million
Europeans suffer from severe 224.000
experience sleep disturbances 23,000 ove rv:/ cight
long-term high  due to transport —3 A type 2 diabetes 9
annoyance noise cases
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Burden of disease due to transport noise in DALYs

DALYs include:

”

YLL
Years of life lost
to due to premature

\ © |

Number of DALYs per 100,000 people by:

dis\;i?ll:srr;:fﬁlziet:m Noise sources Health effect
Road 267 Premature mortatily 257
Rail 51 High annoyance 40
Air 6 High sleep disturbance 10
Type 2 Diabetes 9
Cardiovascular disease 7
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Economic burden of environmental noise

e DALYs valuation method = EUR 70,000 per DALY

END thresholds Road Rail Aircraft Total (?)
Morbidity 16.8 3.9 0.7 21.4

Costs in billion : | |

(EUR) Mortality 69.1 12.7 1.2 83.0
Total 85.9 16.6 1.9 104.6

% of GDP 0.50% 0.10% 0.01% 0.61%

*Qutcomes included: premature mortality, high annoyance, high sleep disturbance, Type 2 Diabetes, CVD
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Health impacts and burden of disease — comparison END vs WHO
""" //+/+'//7/2/—a_.

* Report also presents HRA using the number of people exposed at levels starting at WHO
recommended levels

Impacts based on WHO recommended levels

=15-20 % higher
Number of people affected, DALY's, economic costs
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Noise pollution is a leading environmental health risk
""" //+/+'//7/2/—a_.

DALYs per 100,000 people

Environmental and
climate risk factors

Environmental
noise
ggﬁi?;%;vna;ra Ambient air pollution — PM, , Heat and cold
handwashing =~ 19 976 535
Radon
76
Transport Noise
Lead 324-377
260
Secondhand
smoke
265
/)
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Transport noise pollution in natural areas

Natura 2000 sites that
are affected by
transport noise

QS index in Natura 2000 sites.
The coloured areas are the

Natura 2000 network with the
corresponding value of the QSI
index, ranging from 0 (red, noisy
areas) to 1 (dark green, potentially
quiet areas)

-

* 29% of the total area of Europe’s i

Natura 2000 network is affected S
by transport noise levels

potentially harmful to terrestrial
wildlife

0 500 1,000 1,500 km
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Reference data: © EuroGeographics, © FAO (UN), © TurkStat Source: European Commission — Eurostat/GISCO



Accessibility to green and quiet areas in urban centres

Group
@ Low quiet green areas—low population access

. @ Low quiet green areas—medium population access
® An a IyS I S Of 2 3 3 u rba n Ce nt reS @ Medium quiet green areas—low/medium population access

Medium quiet green areas—high population access

@ High quiet green areas—medium population access

« =50 % of the green areas in the analysed cities
are exposed to noise levels of 55 dB or higher.

* Only 34% of the population in EU urban centres
can access areas that are green and quiet within
400-m walking distance from their homes o

* Northen European urban areas generally offer
better access to green and quiet areas
compared to other regions.
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Reference data: © EuroGeographics, © FAO (UN), © TurkStat Source: European Commission — Eurostat/GISCO



Accessibility to green and quiet areas in Paris

Quiet green - Non quiet green and forest

- Quiet forests E Urban centre

* Paris has a total of 21 019 hectares of green ‘
space. /

e Of this, 11 788 hectares are green areas that
are not affected by traffic noise.

e 24% of Paris urban population have access to
green and quiet areas (unaffected by transport
noise) within 400 meters of their homes.

* Paris accessibility to green-quiet areas is below
EU average (34%).

SAcesEuf TomTom, Garmin, FAO, NOAA, USGS, ©
OpenStreetiVidp contributors, and the GIS User Community

0 5 10 km



Progress and scenarios 2030
""" //+/+'//7/2/—a_.

Estimated percentage change in people highly annoyed by transport noise from 2017 baseline

140%

120%

orr a2 romee e Current projections indicate
100% . i i that achieving a reduction of
ST T el at least 30% in the number of
80°, Tt - people chronically disturbed
Optimistic by transport noise levels by
. Zero pollution noise target for 2030 o 2030 is unlikely without
additional measures,
including regulatory or
o legislative changes.
20%
0%
2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 \"
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Progress and scenarios 2030

Estimated percentage change in number of people highly annoyed by transport noise from 2017 baseline
Aircraft traffic

Road traffic Rail traffic
140% T98%
- - ’
120% _ -
101% - -
100% ~x - - —_—— T ===
~ - %
~ <79% 101
68%

80%

609 Zero pollution noise target for 2030

Large number of people exposed to road traffic noise drives the overall outlook

High increase in rail activity is projected and therefore an increase of the number of people exposed to railway noise

Aircraft activity increase is small, and measures considered are source measures that have high impact
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Challenges to reduce transport noise pollution
/a0

High population density
Ongoing urban development and
population growth contribute to
increasing noise exposure.

Limited funding

Many countries struggle to secure
investment for noise measures.
Austerity policies have constrained
resources for noise measures.

Lack of awareness

Lack of awareness regarding noise
as a public health issue leads to low
prioritisation, low political support
and action.

Challenges

Resistance to traffic measures
Restricting car use, low-emission zones,
reduction of speeds face opposition.
Regulatory complexity and conflicting
interests.

Dependence on private car use. Higher
prevalence of older noisier vehicles in some
countries.

Inadequate planning
Big infrastructures located in
densely populated areas.
Emerging noise sources.
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Pathways to reduce noise pollution

 Measures with wide applicationi.e.
legislative and regulatory measures that
tackle noise at source

e Urban planning and long-term noise
strategies

* Maximising synergies between noise and
other policy areas

© Han Heyman, NATURE@work /EEA

e Raising public and policy awareness
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Key takeaways

* Noise pollution affects millions of people in Europe
causing significant impacts on health and the
environment.

* Impacts presented are likely underestimated

More action is needed to reduce environmental noise

Full report available in EEA webpage:

‘Environmental noise in Europe — 2025’

Environmental noise in Europe — 2025

EEA Report 05/2025
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https://www.eea.europa.eu/en/analysis/publications/environmental-noise-in-europe-2025
https://www.eea.europa.eu/en/analysis/publications/environmental-noise-in-europe-2025
https://www.eea.europa.eu/en/analysis/publications/environmental-noise-in-europe-2025

European Environment Agency

European Topic Centre -
Human health and the environment ’,
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Thank you

Eulalia Peris
eulalia.peris@eea.europa.eu
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