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Urban Greening
for Noise Mitigation

Noise pollution is recognised by the World Health Organisation as a major
environmental health risk. Prolonged exposure to elevated noise can cause hearing
loss, cardiovascular disease, disrupted sleep, impaired cognition and increased
stress. It also disrupts wildlife behaviour by interfering with communication,
migration, and reproduction’.

Chronic noise exposure can lead to stress and anxiety through prolonged activation
of the stress response and elevated cortisol levels, and is associated with a 4%
increase in heart failure risk for every 10dB(A) rise in road traffic noise?. Vulnerable
populations such as children, the elderly, and those with pre-existing health
conditions are particularly at risk, leading to increased risk of mortality.

Key urban sources of noise include transport-related noise (from cars, trains,
buses and aeroplanes)?, industrial and construction activities (such as factories,
machinery, drilling and building work) and social or community noise (from loud
music, entertainment venues, public events and densely populated areas).

Strategically placed and designed urban greenery can be quite effective
in attenuating noise pollution caused by the different urban sources.
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How urban greening mitigates noise

Green infrastructure utilises four key mechanisms to mitigate noise
(see Figure 7).

» Absorption: Vegetation, including stems, leaves and grass, is more effective at
absorbing high frequencies.

» Scattering and redirection: Branches and foliage scatter sound waves, while tree
trunks help redirect sound waves.

» Soft ground effect: Natural surfaces, such as soil or mulch, absorb low-frequency
noise more effectively than hard pavements.

» Masking: Background sounds from vegetation (e.g. rustling leaves, birdsong)
help mask intrusive urban noise, improving perceived acoustic comfort.

Urban infrastructure’s noise mitigation effectiveness, from refection to absorption.
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Figure 7: Noise mitigation effectiveness of green and blue infrastructures from reflection to absorption..
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Blue infrastructure mitigates noise through:

» Masking effect: Continuous-flowing water features (e.g. fountains, streams)
generate ambient sounds that mask intrusive urban noise.

» Psychological comfort: The soothing sound of water promotes relaxation and
reduces stress linked to noise exposure.

» Acoustic reflection: Still or large water bodies primarily reflect sound rather than
absorb it, limiting their physical noise-reducing capacity.
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Pick the best Gl type to suit your noise mitigation goals.

Tree belts with widths >25 m can reduce noise by up to 7 dB(A), especially
near major traffic corridors*. Targeted planting of urban trees in areas delivering
maximum benefit (i.e. between busy roads and residential areas) could have
substantial economic benefit, worth up to £1.2m in Birmingham with 4% additional
tree cover planted®.

Dense hedges and shrubs around 1.5 m in height have been shown to reduce
noise by 3—-5 dB(A), with the greatest effectiveness when arranged continuously
along roadways or boundaries®.

Green gates consisting of small potted plants fixed to existing barriers, can
reduce noise by up to 5 dB(A), particularly effective for mid-to-high frequency
noise like road traffic’.

Dense vegetative screens outperformed more open Gl types such as parks
or verges in urban noise reduction.

Flowing water features such as fountains and small streams can mask background
noise and improve the perceived sound quality and are more effective than static
water in providing psychological relief’.

Choose plant species wisely to achieve the best results.

Seasonality should be considered through selecting year-round foliage species
to ensure continuous acoustic performance, particularly in areas with persistent
traffic. Also species with seasonal leaf drop should be avoided if consistent
performance is needed throughout the year.

High density foliage plants with fine, fibrous structures maximise scattering and
absorption of sound waves.

£ GLOBAL CENTRE FOR
CLEAN AIR RESEARCH

UNIVERSITY OF SURREY



Urban Greening ‘How To’ Toolkit | Urban Greening for Noise Mitigation

Resilience and tolerance towards urban stressors like drought or salt spray is
critical for effective performance.

Toxic or allergenic species should be avoided in public or high-use areas,
particularly near vulnerable groups. Nevertheless, native taxa such as ivy or
yew may be considered in less accessible locations, where they pose minimal
risk to human health but contribute significantly to habitat provision and
biodiversity support.

Non-invasive species must be chosen to maintain long-term ecological balance
and reduce maintenance.

Adapt urban greening design to fit local conditions.

Structure, location and spacing of trees and shrubs must be matched to the
surrounding built form to optimise acoustic attenuation.

Width of Gl is critical as it is advised against narrow plantings, tree belts narrower
than 25 m, or hedges with gaps, are they are significantly less effective.

High porosity substrates (e.g. coconut fibre) should be used in green gates
to enhance low-frequency noise absorption.

Proximity of vegetation to noise sources and recipients is critical, such as along
roadsides or near residential zones, while avoiding visual obstructions for drivers
and pedestrians.

Location of water features is preferred near noisy zones (e.g. parks, plazas,
roadside areas) for maximal benefit, considering both placement and continuity
of flow for masking effects.

Strategic planting in noise-sensitive areas such as schools, hospitals, and high-
density housing, is advised.
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Combine urban greening infrastructure for greater benefit.

Combining Bl and GI, such as ponds integrated with tree lines or green barriers,
enhances both acoustic masking and psychological comfort®.

Avoid monocultures in Gl design parks as the mixing of trees and shrubs have
proven more effective than single-species landscapes.

Maintain and manage vegetation for long-term effectiveness.

Regular maintenance needs to be ensured to retain vegetation density and
height, preserving acoustic function.

Random or excessive planting needs to be avoided instead, deploy well-placed
Gl in noise-vulnerable areas for maximum social and environmental impact.
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Current knowledge gaps.

©

A 4

It is difficult to compare effectiveness of different interventions for noise mitigation
due to a wide range of different noise metrics used, and variety of experimental
approaches. More studies comparing noise mitigation across multiple Gl types
would help address this knowledge gap, ideally using a more limited suite
of standardised approaches.

Use spatial modelling to prioritise interventions.

©

> Mapping noise hotspots and population exposure can guide the placement
of small green spaces or hedges for maximum acoustic and social benefit.

Acknowledge the perceptual benefits of greenery.

S

» Even without measurable sound reduction, visual presence of vegetation can
lower perceived noise levels by up to 10 dB(A), improving wellbeing in dense
urban areas®.

Align with policy frameworks.

®

» Ensure noise-mitigating Gl is embedded within local environmental strategies and
complements goals under the WHO Noise Guidelines and UN SDG 11.
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