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ABSTRACT

Pollution caused by environmental noise is known as a corresponding set of noise emissions
which are developed in an urban context. It is also imperative to mention that its
characteristics detrimentally affect the quality of life of human beings, as well as
intervening in the devaluation of buildings and attack ecosystem integrity. This article
compiles a wide variety of terms and vital key tools which are necessary to approach the
subject matter and presents a worldwide overview of the current condition of
environmental noise pollution in Mexico. The intended purpose of this paper is to function
as a guide for the general knowledge and development of projects which might
successfully help with the identification of feasible risk scenarios in order to considerate
measurement, prevention, mitigation and control strategies.
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Introduction

Environmental noise is all that undesired
sound or set of sounds that are
simultaneously generated and emitted by
diverse anthropic sources which produce
health impairment in human lives (Murphy
& King 2014). Consequently, detrimental
effects produced by this phenomenon
have been deeply explored, resulting in
damages related to chronic degenerative
conditions, such as hearing loss (Hernandez
et al, 2019; lhemeje & Onyelowe 2021;
Radun et al., 2022; Li et al., 2016); the
influence in neuronal degenerative
processes which increase the possibility of
aggravating conditions like Alzheimer or
dementia (Hahad, et al., 2022; Eze, et al.,
2020); or the evolution of sleep
disturbances that tend to trigger medical
conditions such as hypertension and
diabetes (Eriksson & Pershagen 2018;
Basner et al., 2014; Basner & McGuire,
2018). In this sense, it is estimated that only
3% of the cases of arterial occlusion are
attributable to environmental noise
emissions coming from traffic (Mlnzel et al,
2014). On the other hand, exposures up to
65 dB Laeq of environmental noise have
demonstrated increases the blood pressure
between 6.2 and 7.4 mm of Hg, systolic
and diastolic respectively (Eriksson &
Pershagen 2018).

Economically, property prices have been a
subject of inquiry. As a result, it exists a loss
of 30% of the value of buildings located
near noisy environments. Moreover, it is
presumed that for every 1% of the increase
in the level of noise pollution, the lot loses
1.3% of its price annually (Kuehnel &
Moeckel 2020). Levels of 45, 50 y 55 dBA
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generate decreases of 1.6%, 3.7% and 4.3%
respectively on the price of houses
compared to prices in sectors with levels
that do not exceed 40 dBA (Lozhkina, et
al., 2020). Within the ecosystem,
environmental noise has been identified as
an agent that contributes to habitat
fragmentation (Nakano, et al., 2018).
Considering the above, an influence
regarding the distribution and structure of
community species has been generated,
thus affecting their demographic dynamic
(Kunc, et al., 2016).

Sound, Noise and Environmental Noise

The terms ‘noise’ and ‘sound’ are generally
used with no distinction at all; however,
they are not synonyms. In this way, to
comprehend technical language it is
pivotal to contrast the difference between
these two words, as well as essential
concepts and tools which are involved in
the problematic.

Sound

Sound is a physical phenomenon that
involves a dissipation process of energy
waves that produces the movement of
matter from one point to another, all of this
through a substance which serves as
conduit (Foreman 2012).

Noise

Noise concept is entirely correlated to
every individual human’s perception
according to its intensity level. In a general
way, noise is described as an undesired
sound that incurs discomfort, dissatisfaction
or adverse health effects (Poslonec-Petri et
al., 2016). Alternatively, Mexican
normativity stablishes noise as a sonorous
disturbance. The above is a clear result of
a set of sounds which are emitted by
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diverse sources and influenced by cultural,
mechanical and microclimatic aspects
within a certain area (NOM-AA-62-1979,
Determination of ambient noise levels).

Environmental Noise

Environmental noise is a pollution
phenomenon which is developed from an
anthropocentric approach. It is defined as
an undesired sound coming from human
activities that causes declining health and
quality of life due to its intensity or
prevalence, attributable to combined
sources such as industry, business,
transportation or leisure activities (Murphy
& King 2014). Conversely, another
concept describes it as an anthropic
outside noise, unwanted or harmful, based
on its source and intensity, considering
road, air and rail traffic noise, and noise
generated by industrial areas (UE 2002). In
Mexico, the meaning owns a physical
approach which is described as a sonic
disturbance that involves mechanical
elements of acoustic reflection, as well as
the effects that meteorological conditions
can contribute in the sound propagation
(NOM-AA-62-1979, Determination of
environmental noise levels).

Soundscape

A soundscape is a group of sounds
belonging to an acoustic environment that
can be perceived or experienced by any
individual. This concept takes part in a new
and defining approach within the bounds
of environmental noise pollution study
(Hyun In & Jin Yong 2021). This concept
contributes to acknowledging the fact that
in the context of the relationship between
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human beings and their surroundings, noise
possesses a crucial impact. As a result, in
the search for an optimal soundscape,
positive  conditions regarding the
interaction and incorporation of individuals
with cities must be encouraged (German
& Santillan 2006).

Environmental Noise Indicators

Indicators allow to synthesize data volume,
which is a result of acoustic measurements;
moreover, they function as instruments that
contribute with the description of
soundscapes and are useful to evaluate
control and alleviation plans (Murphy &
King 2014). The basis indicator to calculate
noise and determine pollution degree of a
particular area is defined within the ISO
1999 standard, which is Equivalent
Continuous Sound Level Leq (Mariscal, et
al., 2014). By doing so, since noise
measurement is achieved based on
human hearing response, a setting
denominated weighting A is implemented.
For this reason, the reference indicator that
is used to describe the recording of that
range is represented as Laeq, Which takes as
a reference value the minimum wave
variation that the human ear is capable of
detecting (Mariscal et al.,2014) (Zuo, et al.,
2016). However, other indicators
commonly used are those called Lgen,
whose designation is due to the sum of
sound levels occurring over a day: Lday, Leve,
Lhight respectively. These levels are
commonly used to estimate the general
discomfort produced by noise in urban
areas that are mainly associated with
traffic during a day (Murphy & King, 2014)

(Khan, et al., 2018).
Noise Maps
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Noise maps are the graphical
representation of noise levels distribution
(Wawa & Mulaku 2015). Besides, noise
maps provide a clear and effortless picture
to understand the noise problematics, as
well as being a great support to effectively
comprehend the spatial perspective of
pollution. For its development, it is required
to begin with information obtained from in
situ measures (Posloncec-Petri, et al., 2016).
These measures entail the delimitation of
the area of study, sampling representative
points and the use of sound level meter,
which is a measuring instrument for the
recording of noise level based on pre-
existing indicators (Murphy & King 2014) (Ili¢
et al., 2018) (El-Sharkawy & Alsubaie 2014).
The study s scope might determine the
data volume that must be gathered, which
may include: noise measurements, density
of traffic flow or characteristics of the
structures that represent the context
(Wawa & Mulaku 2015).

Data and Software Modeling

Through an interpolation technique, in situ
measurement data are correlated in order
to calculate the level of unknown noises.
Nowadays, there are two main prevalent
methods: IDW method (Inverse Distance
Weighting) and Ordinary Kriging Model
(Murillo et al., 2012) (Pilkington &
Shamsipour 2014). At the same time, the
most popular software used to generate
representative noise contours are:
SoundPLAN, CadnaA and TRANEX (Khan et
al, 2018). Nevertheless, there is an
extensive repertoire of other tools designed
to work as support to conduct estimations
for noise maps such as ArcGIS, Predictor
LimA Suite Type 7810, 7815 Noise Explorer,
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Geonetwork (Ili¢ et al., 2018; Wawa &
Mulaku 2015; Martinez 2017; Torres &
Romero 2014).

Environmental Noise in Mexico
Environmental noise is quite a new subject
of matter in Mexico, and at the same time,
the development of the first noise map
focused on the metropolitan area in
Mexico City is emerging, as well as the
inception of continuous monitoring of
environmental noise pollution coming from
traffic on main roads (Rodriguez et al.,
2016). Moreover, this project has sparked
interest that motivates further studies
related to measuring noise levels in various
regions of the country.

Levels of environmental noise have been
measured in Queretaro city, obtaining
data that presents the fact that levels
within city sectors exceed restrictions that
have been previously established by the
World Health Organization, as well as those
acceptable limits certified by NOM-081-
SEMARNAT-1994. However, authors
highlight the lack of legal instruments that
acknowledge environmental noise as a
problematic outside industrial contexts, all
of this from a current perspective. The
above is also considered since the
classification of stationary and mobile
sources are not adapted to the pollution
phenomenon that is developed (Pefaloza
et al., 2016).

Furthermore, based on the Urban
Development Plan, noise levels of traffic
emitted in main access roads in
Chihuahua have been determined. The
selected vulnerable areas have been
established by indicators of population
density and the distribution of housing,
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commercial, educational, service, health
and industrial zones that were
contemplated in the plan. Besides, it is
confirmed that noise levels exceed limits
previously established by the World Health
Organization and 45% of these issues
surpass limits settled by Mexican
normativity (Olague et al., 2016).

Rodriguez (2015), distinguishes
communicative strategies that are
designed for the consciousness regarding
acoustic pollution and public
disinformation as consequence of a limited
communication plan, thus observing a
restricted dissemination of the problematic;
all of the above being a minor aspect.
Conversely, his analysis of the Mexican
Regulatory Framework states some
interpretation issues such as zoning,
soundscapes and permissible levels,
revealing the lack of relevance of the
regulations in relation to the real
environment where the problem develops.
Public areas in Azcapotzalco council have
been examined under the purpose of
searching for strategic solutions; in this way,
with the aid of noise maps, scenarios to
consider have been projected for a better
contemplation of the different public
policies such as the resolution of
environmental noise level decrease, mainly
of traffic, in “Jardin Hidalgo”. As a result,
strategic pedestrianization concerning
streets and avenues has theoretically been
demonstrated since it considerably
impacts on the decrease of acoustic
pollution; additionally, it was exemplified
that environmental noise is greatly
powered by informal trade propagation. In
this respect, the chronological analysis of
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the noise maps presented by these authors
demonstrated how the relocation actions
within informal trade supplies an
improvement of the soundscape of
specific areas (Rodriguez et al., 2016).

Alfie and Salinas (2017) also scrutinized
resolutions to the problematic of
environmental noise in Mexico City with the
aim to explore and find out solutions which
help reducing pollution levels from a view
based on the concept denominated
Walkable City2. They also describe the
relationship between environmental noise
and the urban means of transportation in
the city and emphasize the deficiency of
politic policies specifically developed to
address the problem. Furthermore, by
means of a historical analysis of the noise
pollution levels in the city’s historical center
and the implementation of pedestrian
corridors, these authors explain the fact
that pedestrianization of specific areas has
a positive impact on the decrease of
environmental noise in a medium term
within a 5-year period.

Moreover, open discussion forums have
been performed based on a qualitative
approach under the purpose of analyzing
the lack of  consciousness and
dimensioning of the environmental noise
problematic compared to other types of
pollution. Also, this study demonstrates a
relationship between the perception of the
environmental noise level as a function of
the socioeconomic status of the areas of
the city. Participants described urban
neighborhoods of low socioeconomic level
as the noisiest ones, since they produce
wide and scattered emissions, all

2 Ciudad Caminable (in Spanish)
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originated from an anthropic perspective;
middle class neighborhoods were defined
as adversely affected by noised coming
from road traffic; finally, residential
neighborhoods were ranked as
undisturbed areas with occasional
environmental noise (Rodriguez & Juarez,
2020).

Conclusions

The information presented in this article
provides crucial concepts, as well as
necessary tools to comprehend technical
language mainly used in the study of
environmental noise. Moreover, these
terms are required to recognize the
impacts that this phenomenon produces
regarding sustainable development axes,
which functions as a factor of risk that
negatively affects the quality of human
beings’ lives.

The study of environmental noise within
Mexican public areas exposes the
appearance of the pollution phenomenon
in national territory by determining the
levels that exceed the norms and state the
public perception regarding to the
problem; nevertheless, they still represent a
new subject of matter, thus hampered
educative, technical and legal limitations
that constrains the depth of its
appropriately study.

Environmental noise is a complex topic
that encourages the development of an
approach focused on multidisciplinary
research and participation. The
aforementioned aims to increase
knowledge, prospect strategies and design
efficient solutions that are highlighted in
terms of relevance within educational
plans, especially governmental ones. These
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plans expect to place the study of this
phenomenon with the same importance
as other forms of pollution that threaten
public welfare and environmental
balance.
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