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Abstract

Sound is a key but overlooked component in how we
experience the city. Professionals of the built
environment are aware of the importance of sound, yet
rarely consider it proactively in their practice. They feel
ill-equipped to think about sound early in their projects,
and when asked, they request a best practice guide for
decision-makers. This article presents a sound design
guide co-designed with urban experts to look like the
urban design and planning guides they know and use
in their practice. Specifically, it provides guidance on
how different urban design decisions may impact the
sound environment. Developed through an iterative
process of document analysis, interviews and work
sessions with urban experts, the guide is organized into
general guidance providing contextual information and
methods for readers to adapt to their own projects, as
well as sample exercises of realistic situations to
illustrate that information and to help readers practice
thinking through the sound component of an urban
project. We aimed to be more descriptive than
prescriptive or exhaustive, as readers know best what
their own projects will look like. The guide is meant as
an opportunity for practitioners to think through the
sound components of their project to strengthen them.

Keywords: soundscape, urban design, urban planning,
sound design guide, knowledge mobilization

1.Introduction

Sound is a key but overlooked component in how we
experience the city. Professionals of the built
environment (defined as “those who plan, design, or
enact interventions, either physical or policy, at a range
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of urban scales” [1, p. 2], including, but not limited to
architects, designers, engineers, landscape architects)
make decisions that ~impact everyday sound
environments [2]. They also are aware of the
importance of sound yet rarely consider it proactively
in their practice. That is, sound often receives attention
once it becomes a problem.

Practitioners feel ill-equipped to think about sound
early in their projects [1], [3]. They specifically report a
lack of resources (whether technical, social, or political)
and knowledge as the main obstacle [3]. Sound
environments are complex by nature, and it is
especially complicated to assess the impact of each
individual source on people’s experiences, let alone their
interactions and their spatiotemporal evolutions [3].
Additionally, when asked about what they feel they
need most to better take sound into account, whether
documentation, tools, resources, training,
communication, they request a best practice guide for
decision-makers in priority [4].

To fill this gap, soundscape research is increasingly
focusing on integrating soundscape and urban practice
[5], [6], including by offering concrete directions [7].
Other researchers have also proposed soundscape
guidelines for the design of urban spaces. For example,
Brown and Muhar [8] offer guidance to define
soundscape objectives for the design of an outdoor
space, or Cerwén et al. [9] presenting a tool to introduce
wanted sounds.

We want to argue here that, in addition to mapping
out how urban form, usages, and soundscapes co-inform
each other, we should capitalize on professionals’
existing practices and knowledge. We aimed to do so in
the present work by co-creating a sound design guide
that looks like the urban design and planning guides
they know and use in their practice.

Specifically, we took the problem from the opposite
angle than what has been done before. Rather than
focusing on guidance to modify the sound environment
as a standalone component (e.g., creating objectives,
introducing sound sources), we provide guidance on
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how different urban design decisions may impact the
sound environment. For example, if a street redesign
project focuses on improving safety for active users, we
did not want to add another item to design for. Rather
we wanted to offer guidance to analyze how decisions
to improve safety also impacts the sound environment
so that planners could have more arguments to support
their projects.

2. Method

The present work was conducted through an iterative
process of document analysis, consultation (interviews)
and co-design (work sessions) with urban planning
experts to develop a sound design guide that meets the
needs of professionals of the built environment.

We analyzed the influence of urban street design
interventions on the sound environment from four
urban guides from three countries:

the Urban Street Design Guide by the (U.S.)
National Association of City Transportation
Officials [10]

the Global Street Design Guide by the (U.S.)
National Association of City Transportation
Officials [11]

Gestion intégrée du bruit environnemental
[Integrated management of environmental
noise] by Vivre en Ville (Québec, Canada) [12]

and Voirie urbaine: guide d’aménagement
[Urban streets: planning guide] by the Centre
d’études et d’expertise sur les risques,
I’environnement, la mobilité et 'aménagement
(France) [13]

In parallel, we conducted interviews and work sessions
with a total of (at the time of writing) 4 practitioners
at different steps of the process.

In the present article, we focus on the work sessions
between the first two co-authors, conducted over a
week in March 2026, and the resulting version of the
guide (see Fig. 1, 2, and 3).

3. Results

3.1 Co-design process

Based on the previous version of the guide [14], we
interviewed urban planners to gather their impressions
and see if the tool could be useful to them. They
expressed interest and the need for such a tool, but they
felt that the guide as it was did not help them
understand clearly what to do when. Following this
assessment, it was clear that more work was needed to
better speak the language of professionals of the built
environment.

Co-author #2 was invited to improve the guide with
the first author, owing to his experience with
translating academic information into actionable
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The above street redesign is an example
of cantemporary interventions for
reallocating road space from undefined
traffic to other more well-defined uses
(e.g.. public transit, cycling, pedestrian).
Such a design may be achieved by, for
example, focusing on increasing safety
for these other users, but it will also have
an influence on the sound environment.
The fallowing is a description of this
additional sound layer as an cpportunity
to strengthen a project’s selling paints.

! Removing car lanes will reduce traffic
noise at peak times. Some stakeholders
may fear it will spread traffic (noise) in
time in this street or to surrounding
streets, but itis unlikely® when planned
well (e.g., traffic analysis, network
analysis).

) Dedicating lanes to buses decreases
conflicts with the rest of vehicle traffic,
reducing congestion. In general,
strengthening the public transit network,
as it leads to reduced car traffic and

increased active user safety and
presence, reduces traffic noise and
increases human sounds (e.g., footsteps,
voices, music).

Design challenge

Because traffic noise is so dominant in
many streets, it masks other sounds, both
ones you want to promote and others that
might reveal or create other issues. For
example, reducing traffic noise may reveal
the ventilation system noise of local shops
and institutions . Consider working with
your small business team to identify ways
and funding programs to relocate or
update noisy equipment.

1.7, Parking-buffered bike lanes, by
distancing cyclists from fast moving
traffic and creating a pedestrian safety
island, reduce stress for cyclists and
pedestrians because they do not have to
attend to the noise of passing cars.
Typically, the noise of a passing car
informs a cyclist or a pedestrian that they

need to pay attention to a specific danger
signal. When they are protected by a
parking lane and a median, they feel safer
and are more likely to engage in active
mobility. By strengthening the cycling and
pedestrian networks, buffered bike lanes
encourage human activity, bringing human
sounds into the space.

(<)) Usually, contemporary street
redesigns will also try to widen sidewalks
as much as possible. In addition to
increasing safety and comfort for
pedestrians, it will distance traffic from
pedestrians and fagades. Bike lanes and
bus lanes on the side also contribute to
the latter. The slower traffic and the
larger distance compound into a double
benefit on noise exposure for peaple on
the sidewalks and in the buildings,
encouraging public space use. The health,
well-being, and guality of life of building
users on all floars will also be improved,
from better sleep to lower cardiovascular
health risks”.

(5 Planting strips wherever buffers are
needed create opportunities for
increasing both the visual and auditory
pleasantness of the space with greenery.
Greenery can contribute to scattering
noise, and even participate in slowing
down traffic (e.q., trees serving as
distance markers and narrowing the
perceived width of the street).

Design challenge

As you know, any redesign will involve
construction noise, possibly for years. It
will inevitably raise issues but proper
communication with the impacted
citizens, careful planning to limit conflicts
(e.q., scheduling), and technical solutions
to reduce machinery noise (e.g.,
broadband backup alarms) can mitigate
some of the problem

Figure 1. Practical illustration of a sound analysis for a street redesign, from the guide.
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GUIDANCE

sounds in an environment, wanted and
unwanted. For example, during the COVID
lockdowns, when car traffic was highly
reduced, many pecple were surprised to
hear ventilation noise in city centres and
animals in their neighbourhoods®.

While traffic noise is an unfortunate
worldwide masking source, masking
presents a rich design and planning
opportunity. Sound art in the public space
can mitigate some of the unpleasantness
and annoyance of unwanted sounds like
construction noise'.

Emergence

In opposition to masking, emergent
sounds are the ones you hear over the
background noise. A motercycle can be
heard easily and from far away, even on a
loud highway. Conversely, on a quiet
street at night, a conversation that would
be normal during the day might attract
attention and be disruptive.

Noise levels cannot entirely represent the
experience of users. For example, the
sound of a few cars passing by from time
to time in an otherwise empty street can
be more disruptive than a steady stream
of traffic as the noise of each individual
car passing by will be more salient and
emergent from the calm background?'.

Wide sidewak
in Malmi (Sweden)

Distance is one natural way |
for sound to d

s are given more
space. creased distance
from tratfic noise can lead to
drastic improvement of the
public space.

Built environment

Networks

When interventions are well thought
through as a part of the neighbourhood
and city networks, they are more likely to
be successful in improving a street sound
environment. We can think of active and
collective mobility networks and
increasing human sounds, the traffic
network and reducing traffic noise without
spreading it in time ar in space, or even
the green network with biodiversity
corridors supporting natural life and
sounds.

Itis especially important to think about
when vulnerable uses (e.g,, schools,
daycares) can be impacted.
Encouragingly, research shows that
conventional road diets have not generally
exacerbated traffic congestion or spread
traffic to surrounding streets®.

Good street design, including clear
wayfinding, can reduce conflicts and
iated inducing b i (like:

honking).

Consider collaborating with other
transportation agencies to implement
changes that help limit conflicts. For
example, reducing the length of boarding
time for public transit by offering off-
board ticketing® could improve bus flow.

Distances

Distance is one natural way for sound to
die out, and its effects can be drastic.
Doubling the distance that pedestrians
are walking from a passing car from 5
meters to 10 meters can reduce the traffic
noise that pedestrians are exposed to by
up to 6 dB (that is a 75% reduction in the
best-case scenariol). Speak to an
acoustician if you need to quantify these
benefits.

When traffic lanes are removed and other
uses are given more space (e.g.
increasing the width of sidewalks, adding
bike or bus lanes, adding parking or

fon), traffic noise is di d from
both sidewalk and fagades, which can
lead to drastic improvement of the public
space.

Back alley access for delivery or
maintenance vehicles can be an attractive
solution to distance truck noise from
pedestrians. However, it should be
carefully planned, taking into account
urban form, to ensure people in the
buildings are not more exposed through
bringing trucks closer. It is also mare likely
tor residents’ bedroems to be facing the
alley, meaning early morning deliveries
would be particularly harmful to their
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quality of life. These alleys might also be
nice, quiet spaces because of buildings
shielding them from the streets and truck
noise early in the morning will be more
emergent and disruptive.

Take care when activating underutilized
spaces bordering noisy roads. Higher
speed traffic noise (even at the
sometimes recommended speed of 50
km/h) might discourage users of a parklet
from using it?'. Gonsider protecting the
users with lower speeds, better barriers,
or by programming the space for activities
that are less noise sensitive (e.g., sport,
artistic, or cultural activities).

Parklet in
Vancouver (Canada)

Take care when activating
S Underutilized spaces bordering

d noisy roads. Higher speed traffic
noise might discourage users of
aparklet from using it. Consider
profecting the users with lower
speads, better barriors, or by
programming the space for
activities that are less noise
sensitive.

Barriers

Noise barriers should be used sparingly
and for well-defined purposes, as they, by
definition, divide a space. If they are
necessary, much guidance can be found
with the relevant professionals.

Acoustic solutions are very efficient for
very specific problems but are costly to
install and maintain. For example, acoustic
panelling, can be especially pertinent in
reverberant spaces like underpasses. But
a noise wall cannot block noise above the
first floor or two?.

16

Figure 2. Excerpt from the guidance section.

information for professionals of the built environment
from both his education and his academic and
municipal work.

Over the course of a week, the two co-authors broke
down the guidance from the previous version of the
guide, reframed it in a non-academic language, and
added practical guidance and considerations for
planners. Additionally, two illustrated exercises were
created, representing two realistic street redesign
scenarios, a first towards the beginning of the guide to
illustrate the type of analysis a sound expert might
conduct, and the second for them to practice their new
knowledge at the end of the guide. Efforts were also
made to render the guide visually appealing to
designers and planners.

3.2 Resulting guide

Find the guide and its history (in French and English)
at: https://osf.io/4euyn/overview [15].

The guide is organized in three main sections:

- general sound design principles and an
illustration of how a sound expert might apply
them to a design project (see Fig. 1)

- the guidance section, the main section,
providing contextual information and methods
for readers to adapt it to their own projects
(see Fig. 2)

- and a practical exercise for readers to practice
thinking about the sound component in their
design practice (see Fig. 3)

The guidance section is additionally organized into six
categories, from the physical to the social:

- main sound sources of interest in the city (e.g.,
traffic, trucks, humans)

- what can happen when sounds interact (e.g.,
masking, emergence)

- how the built environment contributes to our
experience of the sound environment (e.g.,
street canyons, barriers)

- how sound matters in inclusive design in the
city (e.g., age, disability)

- bigger picture questions (e.g., public health,
culture)

- and soft strategies to improve both a design
and its social acceptance (e.g., communication,
sound art)

As much as possible, beyond descriptions of factors to
think about, we provided tools and methods for readers
to use on their own and cited everything for them to be
able to dig deeper.

The main body of the text for each category offered the
background to understand the sound aspects and was
complemented with text inserts offering informational
stepping stones to think through their urban decisions,
as well as practical tools and methods to put this new
knowledge into practice. We also linked frequently
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Figure 3. Illustration of the closing exercise for readers to practice. On the left, a realistic existing situation; on the
right, a lightly-guided practice exercise for readers to draw and write out a redesign implementing what they learned in

the guide.

between different categories, highlighting the
interconnectedness of the different considerations, even
between information categories.

4. Discussion

Professionals of the built environment feel ill-equipped
to think about sound early in their projects [1].
Accordingly, soundscape research increasingly focuses
on integrating soundscape into urban practice [5].
When asked, professionals request a best practice guide
for decision-makers [4].

Within this context, we have repeatedly argued for
capitalizing on professionals’ existing practices and
knowledge, through co-creating tools that speak their
language and fit their workflow. In the present work,
we worked with (as of yet) 4 practitioners to iteratively
develop a sound design guide for street (re)design.

The resulting guide is written and structured in a way
that speaks to planners: avoiding jargon, connecting to
their priorities (e.g., facilitating ‘discussion with
stakeholders, constituents’ buy-in), clear structure,
design examples and exercises illustrated in familiar
ways (e.g., street cross-sections). It specifically takes
the question from the opposite angle than what has
been done before. Rather than focusing on the sound
environment as a standalone component to be shaped
regardless of urban form (e.g., creating objectives,
introducing sound sources), our guide provides
guidance on how to analyze urban design decisions from
the lens of their impact on the sound environment.

In the future, we would like to develop this type of
guide for all types of urban interventions (or see it done
by others), starting with public spaces.
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