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How does it work...since a very long time !
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Evolution has programmed humans to perceive sounds as potential
sources of danger




One car passing by
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These values are taken from measurements
of cars passing under real traffic conditions

These values are used for modelling Swiss
noise emissions (sonROAD18)

These values do not represent values
according to common vehicle measurement
procedures
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Lw : Sound power level; total sound energy radiated by the source (=car)
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One car passing by
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Cardiovascular effects of noise - pathophysiological pathway
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Blood vessel

= Blood pressure goes up
= Vasoconstriction

* |nflammatory reactions
= Oxidative stress

* Blood coagulation

Mortality

Manifest diseases

Myocardial infarction
Stroke

Heart failure

Endothelial dysfunction
Atherosclerosis
Hypertension

Ischemic heart disease
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Several cars passing by in one hour
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Leq = continuous sound pressure level which, over a given period of time, has the same amount of acoustic energy as the actual fluctuating noise
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Several cars passing by in one day / one week / ...
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Long term effects of noise exposition

Primary effect : awake, ECG agitation, acute rise in blood pressure

Secundary effect : tiredness, cognitive ability the next day

Tertiary effect : chronic hypertension, heart attack, Diabetes
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Loss of healthy years
Premature deaths
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Source : OFEV (pollution sonore) ; swisstopo (swissTLM*®: Routes, swissBUILDINGS3)




Diabetes Type Il - Pathways

= Noise exposure leads to reactions of the autonomic nervous system (SNS, HPA-axis), commonly
known as stress

= Stress reactions can trigger insulin resistance, which in turn leads to elevated glucose levels in the
bloodstream

= [f this condition persists, we call it diabetes type |l

» Diabetes is an outcome that is investigated in epidemiological studies of noise effects

» Blood glucose elevated after oral glucose potion after a noisy night

e mm Noise night
BB Calm night

Source: Thiesse et al.,
Env Int, 2018
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Noise Pollution The concept of exposome refers to the accumulation of
exposure to environmental factors

/

It belongs, like air pollution, to the exposome of a person

The number #1 source of noise pollution in the world is road traffic noise

The empirical evidence for these effects is clearly documented in thousands of scientific studies,

carried out since decades.

Much of the underlying biology linking noise to cardiovascular and metabolic outcomes is well

described
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Monitoring — sonBASE Federal Office for the environement

Noise exposition during the day

Noise exposition during the night

Cartes de la Suisse - Confédération suisse - map.geo.admin.ch



https://map.geo.admin.ch/#/map?lang=fr&center=2510623.52,1121462.52&z=4.221&topic=bafu&layers=ch.bafu.laerm-strassenlaerm_tag&bgLayer=ch.swisstopo.pixelkarte-grau&catalogNodes=bafu,768,781,1361,767,784,798,804,806,826,843,849,851,1505,15157,2801,2828,2833,856
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Monitoring — sonBASE Federal Office for the environement

Noise exposition during the day

Noise exposition during the night
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Monitoring — Example Canton Thurgau

Objekt-Information

SLBK-Larmbeurteilungspunkte Tag

Adresse Winterthurerstr. 3
PLZ/Ort 8370 Sirnach
Eigdendssischer Gebdudeidentifikator 672431

Baujahr 1945

Typ der Ermittlungspunktes Fassadenpunkt
Gebdude mit einer
Wohnung

65.5

Gebéude Nutzung

Beurteilungspegel Sanierungshorizont mit
Massnahmen Tag [dBA]

Noise exposition during the day
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Monitoring — Protection against noise Canton Thurgau

Noise protection during day and night : Speed reduction

Yellow line : low-noise pavement but still over the noise limits

Green line : speed reduction

From this point of view, no need for
Green square: isolation window more noise !
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Noise for security

Sound power level at the car

120 T T 1
& Propulsion | . |
—&— Roulement
1101 Total
100

Niveau de puissance acoustique [dB(A)]

s

RIE5° ot ESeAest

T
20 40 60 80

3-4dB Vitesse [km/h]

100

120

For 1 “standard” combustion car at 25- 30 km/h, rolling
noise:

* about 88 dB

* propulsion noise is about 84 dB

* dominates with about 3-4 dB, which is a little more than
twice as loud (twice the acoustic energy)

For 1 Electric car at 30km/h without AVAS:

* Rolling noise is about 88 dB

* Propulsion noise is not present

* Reduced security because part of the alarm is missing




Noise and health

Sound power level at the car
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For 1 Electric car at 25-30 km/h with AVAS:

* Rolling noise is about 88 dB

* AVAS is a different sound from power unit noise, but
acts as a safety alarm

For significantly different noise levels, about 10dB and
more, the louder noise masks the quieter noise

At 40 - 50 km/h, the rolling noise dominates the power unit
noise by 10 dB, which makes it inaudible

Once the vehicle is making a sufficient sound through its
tires, there is no need for propulsion or artificial noise — no
need for a security alarm, the extra noise will have a
negative impact on health
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Translation of “environmental” noise into the homologation system
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Translation of “environmental” noise into the homologation system
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Translation of “environmental” noise into the homologation system
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Translation of “environmental” noise into the homologation system
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Translation of “environmental” noise into the homologation system
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Schweizerische Eidgenossenschaft Eidgendssisches Departement fir Umwelt, Verkehr,
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Noise — Health - Regulation

Thank you for your attention

Questions ?

17th of February 2025 - Dr. Sophie Hoehn — Head of Road noise section — Federal Office for the environment — Task Force vehicule sound
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Cardiovascular effects of noise
Noise-induced mortality from all cardiovascular diseases in Switzerland

Hazard Ratio

An increase in road noise of 30 to 75 dB
increases the risk by 12% in Switzerland

Lday = Leq day 6h-22h

Lnight = Leq night 22h-6h

Lden = Leq day-evening-night, focused on
the importance of protecting people in the
evening and night period

Road traffic noise (Lden [dB])

Source: Vienneau et al. (2022). "Transportation noise exposure
and cardiovascular mortality: 15-years of follow-up in a
nationwide prospective cohort in Switzerland." Environ Int 158:
106974.
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