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ARTICLE INFO ABSTRACT

Article history: Environmental noise pollution is becoming a major concern in cities around the world,
Received 25 March 2025 with serious consequences for public health and quality of life. In Nigeria, increasing
Received in revised form 25 April 2025 urbanisation and uncontrolled urban growth have exacerbated noise pollution from
Accepted 15 May 2025 transportation, industrial activity, and commercial hubs. This study examined
Available online 30 June 2025 environmental risks connected with noise pollution and its impact on residents' quality
of life in Nigerian cities. The study used a mixed-methods approach, integrating noise
level measurements (using a sound pressure level meter), resident questionnaire
surveys (n=880), and spatial analysis to determine noise hotspots in the city centre.
and their relationship to household satisfaction. The findings were compared to
national (50 dBA) and worldwide (55 dBA) standards by the WHO. The findings
revealed that noise from places of worship and road noise were highly rated, with
about 75% of respondents reporting that environmental noise has a negative influence
on their quality of life. The study recommended a synergistic approach to built
environment design, design quality of residential buildings, and interventions by
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1. Introduction

Urbanisation promotes economic development while also introducing environmental issues,
including noise pollution. Urban noise poses significant hazards to public health and urban
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sustainability, acting as an environmental stressor that impairs quality of life, mental health, and
overall well-being. According to the stress-diathesis concept, noise-induced stress causes a variety
of psychological and physiological illnesses [1-3]. Environmental noise has been linked to tinnitus,
which can induce insomnia, irritation, and depression, as well as an increased risk of cardiovascular
disease. While almost all human activities generate noise, exceeding certain thresholds can have a
negative influence on health and well-being. According to the International Labour Organisation
(ILO), noise exposure should be kept between 80 and 90 decibels to remain within an acceptable
range, while levels above 90 decibels pose severe health risks [4].

Prolonged noise exposure has a subtle impact on physiological functioning, resulting in elevated
blood pressure, heart rate variations, and hormonal changes, which can contribute to anxiety,
tension, nausea, mood disorders, and other health concerns. Acute noise exposure causes
physiological arousal by stimulating the endocrine and autonomic nerve systems, resulting in
increased stress hormones such catecholamines and cortisol [5]. If exposure continues, prolonged
activation of these responses might result in anxiety and sadness [6,7]. Furthermore, noise-induced
psychological stress might show as displeasure, which may directly influence stress hormone release,
worsening detrimental health outcomes.

Given that cities house more than half of the world's population, regulating noise pollution is
critical for long-term urban growth as well as public health and well-being [8].
In Nigeria, rapid urbanisation and unchecked urban expansion have increased noise pollution, which
is mostly caused by transportation, industrial activity, and commercial operations. As one of the most
common environmental stressors, noise pollution has a substantial influence on public health and
urban liveability, affecting millions across the country [9,10].

Concerns about its impact on well-being, mental health, and quality of life have prompted the
creation of regulation frameworks such as the WHO Community Noise Guidelines. These standards
propose that background noise levels in outdoor living areas throughout the day and evening do not
exceed 50 dB LAeq for more than 16 hours, while nighttime bedroom noise should be kept below 30
dB LAeq for eight hours. However, inadequate implementation of these restrictions has allowed
urban noise to remain a serious public health concern, contributing to cardiovascular disease and
chronic discomfort.

Noise pollution is a common irritation in residential settings, with studies correlating excessive
urban noise to lower life satisfaction [11,12]. Noise pollution, unlike other environmental pollutants,
is unseen, therefore its adverse impacts are less obvious. However, its gradual impact on human
health emerges as deficits in auditory, physiological, psychological, and cognitive performance [13].
Despite its growing prevalence, noise pollution is typically overshadowed by worries about air
pollution in both developed and developing countries [14,15]. Given that more than half of Nigeria's
population currently lives in cities, reducing noise pollution is critical for promoting sustainable and
healthy living conditions.

1.1 Gap in Knowledge

There is a significant scarcity of empirical studies on noise pollution in Nigerian urban settings,
with the majority of published research lacking detailed assessments of noise levels and their direct
influence on people' well-being. Furthermore, past research has mostly relied on self-reported noise
complaints, with insufficient use of spatial analysis to map noise hotspots, which is critical for
targeted interventions. Hence, the need for studies integrating spatial analysis and residents'
subjective experiences. Additionally, urban noise mitigation measures in Nigeria are mostly
theoretical, with few practical, context-specific strategies tailored to local urban dynamics. Finally,
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there is a lack of study on how built environment design interventions, such as spatial planning,
landscape buffers, and building orientation, might effectively reduce noise pollution.

1.2 Significance of the Research

The significance of this study is multifaceted as it addresses the following such as (i) looking at
how urban environmental policies and regulations might be improved. As a result, it provides data-
driven insights that may be used to inform urban noise pollution laws, ensuring that environmental
restrictions are in line with national and international noise requirements. (ii) The significance of
enhancing urban planning and built environment design is highlighted since the findings can help
architects, urban planners, and policymakers create residential spaces that reduce noise intrusion,
hence increasing overall quality of life. (iii) By providing empirical data for public health and well-
being, the study evaluated noise levels and their psychological and physical impacts, potentially
adding to the expanding body of knowledge on environmental determinants of health in Nigerian
urban environments. Furthermore, the study provides a platform for encouraging context-specific
noise mitigation strategies by emphasising the need for tailored interventions, such as zoning laws,
soundproof building materials, and strategic green buffer zones, to effectively combat noise
pollution. Finally, the study promotes and supports sustainable urban development goals (SDGs) by
reducing noise pollution, which is consistent with SDG 3 (Good Health and Well-being) and SDG 11
(Sustainable Cities and Communities), resulting in healthier and more livable urban settings.

The aim of this study is to examine environmental risks associated with noise pollution and its
impact on residents' quality of life in Nigerian cities. The objectives are (i) to investigate the effects
of noise pollution on residents' well-being (ii) to determine the impact of noise pollution on residents
who live in the high-level noisy area (iii) to determine the extent of the effect of noise pollution on
residents who stated that noise pollution has an influence on their well-being (iv) to identify
residential areas for noise management in the study area. This study aims to answer the following
main questions, which are consistent with the research's focus on environmental risks, noise effects
on well-being, and the role of built-environment interventions in mitigating urban noise pollution.

i. How does noise pollution affect residents' quality of life and well-being in Nigerian urban
areas?
ii. How do socio-demographic factors influence citizens' perceptions and experiences with noise
pollution in Nigerian cities?
iii.  What built environment design interventions can reduce noise pollution in Nigerian urban
residential areas?
iv.  What policies and urban planning techniques can address noise pollution in Nigerian cities?

2. Literature Review

Environmental noise pollution is defined as undesirable or damaging sounds generated by human
activities that interfere with typical activities such as sleeping, working, or communicating. According
to Clark & Paunovic [16], environmental noise levels that exceed 55 decibels during the day and 40
decibels at night can have a harmful influence on human health. Noise pollution has been connected
to a variety of health problems, including cardiovascular illness, stress, sleep difficulties, cognitive
impairments, and decreased workplace productivity [17]. It also has an impact on social interactions
and contributes to lower community cohesion in urban neighbourhoods.
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2.1 Theoretical Framework

This study is based on two theories that support this work. The theories are called Environmental
Stress Theory (EST) and Urban Sustainability Theory (UST). While the EST posits that excessive
environmental stimuli, such as noise, can cause stress-related illnesses and a lower quality of life [18],
the UST advocates for sustainable urban development that minimises negative environmental
externalities, such as noise pollution [19].

2.1.1 Environmental stress theory and its relevance to urban environmental risks

The Environmental Stress Theory (EST) is a psychological and ecological theory that explains how
environmental problems like noise pollution, overcrowding, and poor housing conditions lead to
stress and, as a result, affect human health and well-being [20]. It shows that excessive
environmental stimulation, such as noise, might cause stress-related disorders and a lower quality of
life [18]. According to the idea, environmental cues operate as stressors, challenging individuals'
coping skills and eliciting physiological, psychological, and behavioural reactions [21]. Noise pollution,
air pollution, inadequate housing, and poor sanitation are major stressors in urban areas [22,23].
These pressures not only jeopardise inhabitants' well-being, but also create vulnerability in low-
income communities.

Noise pollution is a major environmental stressor in Nigerian cities, and it is especially prevalent
in low-income urban settlements where regulatory enforcement is weak. Given Nigeria's growing
urbanisation and associated environmental challenges, the EST is an effective tool for analysing how
urban environmental risks affect citizens' quality of life. According to Yadav et al., [24], quality of life
(Qol) includes physical health, psychological well-being, social interactions, and environmental
factors. Prolonged exposure to noise pollution has a negative impact on residents' quality of life in a
variety of ways, including: (i) Health consequences, which have been linked to hypertension, hearing
impairment, and increased stress hormone levels [25,26]. (ii) Psychological Well-Being which arises
as a result of noise disturbance to sleep patterns, resulting in mood disorders, anxiety, and worse
overall life satisfaction [27]. (iii) Social and Cognitive Effects in which noise interference impairs
concentration, workplace productivity, and academic performance, especially among youngsters
[28]. Thus, the EST provides a framework for proposing various ways to alleviate the impacts of noise
stress, such as behavioural adaptations, environmental changes, and policy interventions [29].

2.2 Urban Sustainability Theory

Urban sustainability theory (UST) promotes sustainable urban development that reduces
negative environmental externalities, such as noise pollution [19]. It provides a valuable framework
for analysing the relationship between environmental dangers like noise pollution and inhabitants'
quality of life. metropolitan sustainability is widely regarded as a critical paradigm for solving
environmental and social challenges in metropolitan areas. The philosophy of urban sustainability
seeks to create urban environments that are ecologically viable, socially inclusive, and economically
robust [30].

In the context of Nigerian urban environments, where rapid urbanisation has resulted in
significant environmental degradation, the Urban Sustainability Theory provides valuable insights
into the interaction between environmental risks and residents' health and well-being, particularly
in terms of noise pollution. According to the notion, sustainable urban settings must incorporate
environmental, economic, and social considerations in order to improve inhabitants' quality of life



Frontiers in Water and Environment
Volume 7, Issue 1 (2025) 1-24

while also preserving the long-term viability of urban spaces [31]. However, environmental threats
such as air pollution, water contamination, waste mismanagement, and noise pollution jeopardise
the viability of urban living environments. For example, increased industrialisation and the expansion
of transport networks in Nigerian cities such as Lagos, Abuja, and Kano have exacerbated
environmental concerns, thereby jeopardising public health.

Byaello [32] identified noise pollution as a significant environmental issue in metropolitan
Nigeria, caused by traffic, construction, and industrial activity. It is recognised as a significant
environmental stressor that has an impact on inhabitants' physical health and psychological well-
being, and the UST helps to contextualise these effects within the larger goals of building resilient,
healthy, and inclusive metropolitan communities. Residents in high-density metropolitan areas in
Nigeria are disproportionately harmed by this pollution because infrastructural progress frequently
neglect noise reduction. The UST emphasises the necessity for policies and measures to decrease
environmental concerns such as noise in order to improve urban liveability.

According to a study by Abel [26], chronic noise pollution in Nigerian cities reduces citizens'
quality of life by lowering sleep quality, increasing stress levels, and contributing to mental health
disorders. This paper contends that incorporating noise control techniques into urban design
methods is critical for promoting environmental sustainability and public health. The link between
noise pollution and well-being is intricate and multidimensional. Several researchers have found that
noise harms not just physical health, but also social interactions and psychological well-being [33].
Noise pollution exacerbates emotions of anxiety and insecurity in Nigerian urban environments,
where socioeconomic stressors are compounded by environmental risks.

A study conducted in Lagos by Akindejoye et al., [34] discovered that extended exposure to
excessive noise levels led in higher complaints of stress and dissatisfaction among inhabitants,
particularly low-income households residing near major roads and industrial zones. Furthermore, the
health consequences of noise in Nigerian cities are exacerbated by a lack of noise controls and
ineffective urban planning techniques. While noise pollution is acknowledged in urban planning
frameworks, its management remains inadequate, particularly in residential areas. This oversight has
a direct impact on the social sustainability of Nigerian urban areas, increasing inhabitants'
vulnerability to health concerns.

2.2.1 The role of urban sustainability theory in mitigating noise pollution

In this study, the Urban Sustainability Theory emphasises the significance of including
environmental protection into urban planning regulations in order to reduce the negative effects of
noise on inhabitants' health and well-being. It promotes sustainable practices including mixed-use
zoning, green areas, traffic management, and building insulation to mitigate environmental risks [30].
In Nigerian urban areas, these concepts could be used through initiatives such as increasing public
transport to minimise traffic noise, enforcing tougher construction noise rules, and promoting green
spaces as noise buffers. By focussing on these environmental and social factors, urban sustainability
practices can limit inhabitants' exposure to noise and its related health hazards, hence enhancing
overall quality of life. Thus, by tackling noise pollution through sustainable urban planning and policy
development, urban planners and policymakers can reduce the negative consequences of
environmental risks on the well-being of city dwellers.



Frontiers in Water and Environment
Volume 7, Issue 1 (2025) 1-24

2.3 Empirical Studies on Environmental Noise Pollution

Environmental noise pollution has been identified and defined as undesirable or hazardous
outdoor sound produced by human activity, presents considerable difficulties to residential
surroundings, affecting inhabitants' health and well-being [35,36]. Several studies have published
extensive assessments on this topic, highlighting the varied health repercussions of noise exposure.
For example, previous research by Williams and McCrae [37], Tang and Tong [38], and Thorsson et
al. [39] investigated the impacts of noise pollution on urban populations. Although these studies
proposed corrective measures, they were mostly focused on noise exposure and its impact on work
performance [40,41]; work/market spaces [42-44]; and strategic locations within urban centres [45].

Other research has investigated the influence of noise pollution from various sources using
subjective and objective outcome markers. For example, Kroesen et al.,, [46] used a structural
equation model to investigate the effect of aircraft noise exposure in residential areas within a 25-
kilometer radius in the Netherlands, utilising both objective (high blood pressure, anxiety,
depression) and subjective studies (annoyance, quality of life). The subjective outcome
demonstrated that noise annoyance characteristics reduce residential contentment, whereas the
objective outcome, which quantifies aircraft noise exposure, was found to be a significant predictor
of residential satisfaction.

In a subsequent study by Weinhold [47], the health effects of residential noise were examined
using a longitudinal survey of over 5000 adults in the Netherlands between 2007 and 2013. The
impact of neighbourhood noise on perceived health outcomes included cardio-vascular symptomes,
joint and bone disease, and headache, all of which contributed to a variety of health disorders. As a
result, noise pollution has been connected to a variety of health problems, including cardiovascular
disease, stress, sleep difficulties, cognitive impairments, and decreased workplace productivity [17].
It also has an impact on social interactions and contributes to lower community cohesion in urban
neighbourhoods. Despite the International Labour Organisation (ILO), the allowable maximum of
noise exposure for human well-being in a setting should be between 80 and 90 decibels (dBA), with
90 decibels and above designated as the hazard limit with probable risk [4]; research undertaken in
Nigeria has indicated that average noise levels in major metropolitan centres surpass both national
and WHO standards, which has a significant impact on the population's health and well-being [48-
49].

Noise pollution according to research conducted in Nigerian cities is mostly caused by faulty
urban design, population growth, and increased motorisation. Research has found main contributors,
including road traffic, religious centres, industrial operations, and recreational activities, that exceed
regulation noise levels [35,36,50]. For example, Chukumah et al, [51] discovered that health
conditions such as ear discomfort, headaches, weariness, and tinnitus are more prevalent among
inhabitants exposed to noise from portable generators in an institutional setting in Nigeria.

A study by Awosusi and Akindutire [52], examined perceived health awareness related with noise
pollution in Nigeria. Occupants had a good understanding of the level of health consequences caused
by noise pollution, and a strong association was found between location and reported health effects.
Other studies by Olamijulo et al., [50] found that continuous exposure to environmental noise causes
greater stress and lower life satisfaction among urban residents. As noise continues to be an
environmental stressor and nuisance, its impact on human existence as a disruption of a conducive
environment may result in health problems [51]. While the deleterious impacts of noise pollution are
extensive, affecting both health and society, proper control methods are required.

While the majority of these research studied focused on areas with high levels of noise pollution,
there is little literature on locations of living. As urbanisation continues, there is a greater need for
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empirical understanding of the impact of noise in residential settings. The empirical understanding
of the potential consequences of noise pollution would thus provide a foundation for managing urban
space and integrating the health-environment nexus in an urbanising era towards a calm and livable
environment fit for human welfare. This study aims to contribute to the literature on the impact of
neighbourhood noise on inhabitants' health and well-being. The goal is to examine the impact of
noise exposure levels on urban areas in Nigeria.

3. Materials and Methods
3.1 Study Design

A cross-sectional questionnaire survey was carried out in residential city regions of Minna
metropolis, Nigeria. The empirical field studies were designed with great care, and the various study
sites were carefully selected. The latter was based on a variety of criteria, including equivalent noise
exposures, no other dominant noise source than road traffic, and similar dwellings in terms of height
and kind.

3.2. Study Sites, Selection and Sample Size

The investigation was carried out in Niger state, Nigeria which lies between latitudes 8°20'N and
11°30'N, and longitudes 3°30'E and 7°20'E. The state is one of Nigeria's 36 states, with a population
of approximately 3,950,249. Minna, the state capital, is located between latitude 8°20'N and
longitude 60°33'N. Minna town is almost entirely linear, with a main road passing through it. This
study examines environmental risks and the effects of noise on residents' quality of life and well-
being in Nigerian urban residential environments. However, the scope is limited to residential
environments in Minna Township. Baba and Jinadu [53] divided Minna town into different residential
zones. The zones were divided into three categories depending on population density: low density
(LD) areas, medium density (MD) areas, and high density (HD) residential neighbourhoods, with 1LD,
5MD, and 6HD correspondingly. Five (5) percent of the dwellings in each residential neighbourhood
type were randomly chosen, and participants were sampled. In total, 880 residents were surveyed
(73 for LD, 367 for MD, and 440 for HD). This study was carried out in three stages: (i) Noise Level
Measurement by using noise measurement equipment in both exposed and non-exposed sections of
the Minna metropolis; (ii) Survey Questionnaire was used for doing health investigations in all
residential environment zones; and (iii) Spatial Analysis through the application of Geographic
Information System (GIS) tools to map noise hotspots in the city center.

3.3 Study Instruments

(i) Data was collected from residents at every tenth house using a well-structured questionnaire
based on the defined benchmark for a specific location in each residential environment. It gathered
helpful data and information to better understand citizens' perspectives on noise pollution in their
community and how it has affected them. A systematic use of questionnaire approach similar to the
one used in this study was employed in a comparable noise study conducted by Mishra et al., [54].

(ii) A sound level meter was used to collect noise readings and levels at selected places in the LD,
MD and HD residential areas over a range of low and high measuring points. The noise levels were
measured on a weighted decibel scale (dB). This strategy was utilised in a comparable noise
investigation by Kapp et al., [55] and Abbaspour et al., [56]. Extech 407730 proved to be useful in this
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project. The model has an accuracy of £2dB, A and C weighting, and a measurement range of 40 to
130dB.

(iii) The locations of places with recorded noise levels were obtained using a handheld Global
Positioning System (GPS) for Geographic Information Systems (GIS) data collection and processing.
The sampling locations were captured using a GPS to aid in the creation of GIS database for spatial
modelling of noise levels. The GIS is particularly beneficial for geographic editing, data processing,
interpolation, and visualisation, which were all absent in most models. The notion of GIS investigates
the spatial distribution and interactions between geographic objects or phenomena; for example,
noise is a location-specific event. GIS has been used in similar studies [57-59] to monitor and
anticipate noise pollution patterns in several nations throughout the world. GIS could be a valuable
tool for noise analysis and management, particularly in developing nations like Nigeria. In addition to
its robust skills in spatial database building, spatial data processing, management, and modelling
includes visualisation and map-making tools for efficiently presenting the spatial variability of noise
intensity. Hence, this provides the rationale for its application in this study.

3.4 Data Collection

The sound level meter was placed at several sample sites at specified times of day: 8:00-8:15 AM,
12:00-12:15 PM, 4:00-4:15 PM, and 6:00-6:15 PM. These durations were chosen to capture important
everyday events in Minna, such as commuting to work in the morning (8:00 AM), active work hours
(12:00 PM), the end of school and some work shifts (4:00 PM), and the end of daily activities (6:00
PM). Noise maps were created to evaluate road traffic noise exposure in each site. These maps
identify places with certain noise levels, measured in decibels (dB), and use isophone lines to depict
similar rating levels throughout defined time periods. A land use map and actual field observations
were used to determine the association between noise levels and various land uses in Minna. These
strategies assisted in determining which places had the highest and lowest noise levels based on
ongoing activity. In addition to this, the questionnaires were sent to elicit respondents' perspectives
on noise pollution sources, followed by a field study to confirm these reasons.

To designate priority sites for noise management in Minna, noise maps from the initial assessment
were analysed to identify locations that exceeded the National Environmental Standards and
Regulations Enforcement Agency (NESREA [60]) noise levels. A stratified random sampling approach
was used, with 30 sampling points needed for noise level assessments. The city map was stratified
using the fishnet ArcGIS approach (Figure 1), which yielded 20 initial noise measurement locations.
These spots were later plotted on Google Maps for precise identification and evaluation. This study
used ArcGIS 10.1 for data processing, with purposive sampling—also known as judgement or selected
sampling—to pick 20 noise measurement sites. Initially, 20 sampling locations were chosen using the
fishnet approach in ArcGIS 10.1. A cross-sectional survey was done to determine how urban
inhabitants perceive and respond to noise.

The study involved participants aged 16 and up who volunteered to complete a questionnaire.
Participants were given instructional booklets outlining the study's aims and scope. The structured
questionnaire developed by the researchers were distributed to the residents in the selected
residential environments through the use of research assistants to collect important data on noise
pollution from households in the study area. The questionnaire was distributed to adults (i.e. those
aged 16 and up) to ensure a more comprehensive knowledge of community experiences with noise
pollution. Although questionnaire is a useful way of data collection, the limitation of this method is
also obvious because it is highly dependent on the willingness and cooperation of the respondent in
completing it [61]. Besides that, time is also one of the key factors to consider when developing
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guestionnaires [61]. Despite its shortcomings, the questionnaire was employed in this study because
of its advantage of rapidly reaching a broad range of study participants. [62].
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Fig. 1. Random points for noise reading using fishnet ArcGIS
3.5 Data Analysis and Procedure

A demographic profile of the population was produced using a descriptive analysis, considering
their views of noise sources, environmental concerns, and the impacts of urban noise exposure. The
Chi-square test was used to investigate the link between the duration of noise pollution exposure
and its effects on well-being. Descriptive data analysis was used to evaluate the obtained data, and
noise levels were mapped to show the temporal distribution and intensity of noise over the study
area. To handle temporal noise data, the inverse distance weighting (IDW) interpolation approach
was used. IDW, a deterministic approach for multivariate interpolation, guesses unknown values by
taking the weighted average of known data points.

A classed noise map was used to identify the priority areas for noise management in Minna,
which were then compared to the permitted noise limitations for various land uses set by NESREA
[60]. This classed map was then superimposed onto Minna's land use map to investigate the noise
levels associated with different land uses. Areas that exceeded the NESREA [60] noise level regulation
of 59 decibels were prioritised for noise management solutions. The structured questionnaire results
gave insight into noise pollution sources in various areas, allowing for the development of
appropriate noise control strategies. The demographic data was analysed to better understand how
various groups perceive noise and how it affects their well-being. Furthermore, the Chi-square test
was employed to investigate the relationship between exposure length and perceptions of noise
sources in residential settings. To guarantee data dependability, reliability statistics were done on
the questionnaire items, providing a Cronbach's alpha value of 0.5, which is within an acceptable
range and indicates that the findings are reliable.
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4. Results and Discussions

According to the findings, the majority of respondents are men (65.1%), with women accounting
for 34.9%. The largest age group is 25-34 years (36.8%), followed by 16-24 years (35.9%), indicating
that young people make up a sizable proportion of the study population. Educational backgrounds
vary, with 32.4% having O-level qualifications, 27.8% holding graduate or HND degrees, and 8.3%
pursuing postgraduate studies. The respondents are mostly students (41%), traders (25.5%), and civil
servants (21.8%), reflecting the diverse socioeconomic structure of Minna's metropolitan
environment. The spatio-temporal noise distribution map (Figures 2 and 3) shows that particular
neighbourhoods are subjected to high noise exposure, with levels reaching up to 94 decibels in the
morning. This substantially exceeds the NESREA-recommended limit of 59 decibels for residential
areas, exposing individuals to stress-related health hazards such as cardiovascular disease, sleep
difficulties, and poor cognitive performance. According to the Environmental Stress Theory, this
prolonged exposure to environmental stressors like noise pollution can have a deleterious influence
on psychological and physiological well-being [20].

Fig. 2. Noise map for morning time (8:00am) Fig. 3. Noise map for midday (12:00 noon)

The various noise levels, represented by different colour intensities on the noise map,
demonstrate the uneven distribution of noise pollution throughout Minna, implying that certain
neighbourhoods are more sensitive than others. The demographic profile, with a major proportion
of young people and students, suggests that a large number of residents who goes to school may
suffer academic and cognitive consequences from continuous exposure to excessive noise levels. This
supports the assertion of Evans & Cohen [29]. In addition to this, the aim of the Urban Sustainability
Theory is defeated which emphasises the importance of making cities livable, environmentally
responsible, and socially inclusive as posited by Campbell [63]. This is because the excessive noise
levels measured in Minna make it difficult to achieve sustainable urban development goals.

According to Wang et al., [8] noise pollution disturbs daily activities, reduces residential quality
of life, and adds to environmental degradation. The findings indicate that locations with higher noise
pollution, notably commercial and transportation hubs, require strategic interventions such as
enhanced urban planning, noise regulation enforcement, and the development of green buffers to
alleviate the impact of noise. The findings highlight the critical need for noise management solutions
in Minna. The reported high noise levels are consistent with Environmental Stress Theory, implying

10



Frontiers in Water and Environment
Volume 7, Issue 1 (2025) 1-24

that noise pollution is a significant environmental stressor harming urban people' health and well-
being.

From an urban sustainability standpoint, controlling noise pollution is critical to developing a
healthier and more livable city. Urban planning strategies should include noise control measures,
stricter enforcement of NESREA [60] noise laws, and sustainable urban design to reduce the impact
of environmental noise on people. Further investigation of noise pollution in Minna reveals
considerable fluctuations in noise levels at different times of day and in different sections of the city.
The maximum noise levels were observed in the morning and evening (Figures 4 & 5), reaching up to
96 decibels, while the lowest levels were about 56 decibels. The spatial distribution of noise suggests
that highly inhabited and high-activity areas are subjected to increased noise pollution, notably in
Minna's centre regions. The findings also suggest a temporal shift in noise pollution, with high levels
in the morning migrating to business areas around noon and then spreading out again in the evening.

Fig. 4. Noise map for evening time (6:00pm) Fig. 5. Noise map for overall mean noise level

This pattern is congruent with the findings of Oyedepo et al., [64], who discovered that noise
pollution varies with time and location, with peak levels occurring during periods of heavy human
activity. The noise maps' compacted contour lines represent places with high noise concentration,
whilst scattered contours reflect noise dispersion. The data also indicate that land use and human
activities are important factors of noise pollution, since regions with heavy commercial and
transportation activity had greater noise levels than residential areas. According to Environmental
Stress Theory, chronic exposure to environmental stressors such as noise pollution can have
deleterious psychological and physiological consequences [20]. The high noise levels seen in Minna's
densely populated areas suggest that individuals in these locations are at a higher risk of stress-
related health conditions such as sleep difficulties, anxiety, and cardiovascular disease [65]. The rise
in noise levels in the morning and evening, which coincides with peak commuting and business hours,
suggests that people who commute through or live in these regions are more vulnerable to chronic
stress and lower quality of life [29]. The altering nature of noise pollution, as evidenced by
comparisons of noise maps over time, lends credence to the notion that urban noise is a dynamic
stressor.

The transient fall in noise levels in some regions at midday implies that individuals may sense
relief on occasion, but overall, the high levels of exposure continue to be a problem for public health
and urban liveability. The concentration of noise pollution in specific regions emphasises the
importance of focused urban planning initiatives to reduce the negative effects of environmental
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stress on people. When seen through the lens of Urban Sustainability Theory, the outcome
emphasises the importance of cities being environmentally sustainable, economically successful, and
socially inclusive [63]. The findings show that noise pollution in Minna poses a substantial obstacle
to sustainable urban life. High noise levels in commercial hubs and transport corridors stress the need
for better urban design and implementation of noise regulations. The fluctuating nature of noise
pollution indicates that Minna's urban form does not successfully segregate residential and business
areas, resulting in increased noise exposure for people.

The findings emphasise the need of incorporating noise-reduction methods into urban planning
initiatives. Measures such as green buffers, noise zoning enforcement, and investments in quieter
transit infrastructure can all help to reduce the impact of noise pollution on people. Furthermore,
future sustainable urban development should consider locating residential areas away from high-
noise zones in order to provide residents with a higher quality of life. The findings shed light on the
regional and temporal distribution of noise pollution in Minna, emphasising the importance of human
activities and land use in determining noise exposure patterns. The interpretation of these findings
using Environmental Stress Theory emphasises the possible health hazards associated with chronic
noise exposure, meanwhile, in relation to Urban Sustainability Theory, it emphasise the need for
improved urban planning and noise control techniques. Addressing noise pollution through targeted
regulations can help to create a healthier and more livable urban environment in Minna.

Table 1 indicates the maximum allowed noise level for the general environment from day to night
and vice versa, as determined by NESREA [60] for various land uses.

Table 1
Maximum permissible noise level for general environment
Facility Noise limits dB (A)
Day Night
6:00a.m to 10: 00p.m 10:00p.m to 6.00a.m
Institutes for learning, offices etc. 45 35
Residential areas 50 35
Mixed residential (with some commercial and entertainment) 55 45
Residential + industry 60 50
Industrial 70 60

Source: NESREA (2009)

The data in the table were used to calculate the allowable level of noise recorded in the city for
land uses. To investigate the effects of noise pollution on residents' well-being, residential areas near
noise measurement sites were identified. The noise level recorded was calculated and compared to
the standard noise limit, as indicated in Table 1. Figure 6 depicts the residential neighbourhood of
Minna and its various noise levels. The attained results include the minimum, maximum, and mean
noise levels for the entire neighbourhood. A comparison was done between the reference
parameters, 50 dB(A) (Table 1) according to NESREA [60] and the World Health Organization's
recommended level of 55 dB(A) for residential areas. This comparison demonstrated that the urban
noise levels in the residential neighbourhood were too loud for acoustic comfort. Figure 6 shows that
all values exceeded the standard noise limit for residential zones. This demonstrates that these
locations, as well as the living environment in them, are subjected to extremely loud noises that might
be hazardous to one's health. In addition, responses obtained from the respondents through the
guestionnaire suggest that noises from places of worship and road noise were the most pronounced,
and thus scored higher than other sources of noise. This finding is consistent with that of Abbaspour
et al., [56] who conducted a hierarchical assessment of noise pollution in urban regions of Tehran
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Metropolitan City. They demonstrated that, in addition to traffic noise, additional factors aggravating
noise pollution in urban areas included land use kinds, population distribution, and passage type, all
of which had varying degrees of impact. Unfortunately, this has received little attention in noise
pollution assessment research.
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Fig. 6. Minna residential neighborhoods and their noise level

In addition to the findings above, to determine the impact of noise pollution on residents who live
in the high-level noisy area depicted in Figure 6, residents were asked in the questionnaire to select
from a list of possible effects of noise pollution on their wellbeing. According to the questionnaire
responses shown in Table 2, 79% of respondents believe noise pollution has an impact on their well-
being. Approximately one-third (31.1%) reported that noise pollution produces general disturbance
(irritation) for them. This was followed by 24.4 percent reporting that it gives them headaches. Other
respondents (10.1%) report that noise pollution causes them to lose sleep or sleeplessness, while
others (7.5%) report that it creates stress. These findings are comparable to those obtained by Mead
[66], Martins et al. [67], and Paneto et al. [68], who investigated the "relationship between urban
noise and the health of users of public spaces." Similar to this study, Paneto et al. [68] distributed a
guestionnaire to 375 persons, and the primary responses to noise exposure were as follows: irritation
(58%), trouble concentrating (42%), sleeping disturbances (20%), and headaches (20%). Meanwhile,
Martins et al. [67] found that persons who are exposed to lengthy periods of noise are more likely to
have headaches than those who are not exposed to long periods of noise.

Table 2

Implications of noise pollution on the respondents’ well-being

How would you describe the effect of noise pollution on your wellbeing Frequency  Percent Rank

Valid No disturbance (can tolerate) 185 21.0 3
General Disturbance (irritation) 274 31.1 1
Headache 215 24.4 2
Hypertension 24 2.7 6
Loss of Sleep/Insomnia 89 10.1 4
Stress 66 7.5 5
Hearing loss due to continuous noise 10 1.1 8
Physically and mentally affected 17 1.9 7
Total 880 100.0
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To determine the extent of the effect of noise pollution on residents who stated that noise
pollution has an influence on their well-being, the length of time respondents spent in the residential
environment was explored. The respondents were asked how long they have lived in the
environment. A cross-tabulation was undertaken to determine whether the respondents' length of
stay in the residential setting is related to the effect of noise pollution on them. Table 3 reveals that
the responses to the questionnaires revealed that the majority of the population in this study is aware
of the detrimental consequences of noise exposure, and this level of knowledge is deemed high, at
79%. As a result, the cross-tabulation results illustrate how respondents' wellbeing is affected by
noise pollution based on their length of stay in the residential setting.

Table 3
Length of stay in the environment and the effect of noise pollution on respondents’ health
How long have you lived in your current Total
neighbourhood (in years)
1-5 6-10 11-15  16-20 20+
How would you describe No disturbance (can tolerate) 83 51 20 14 17 185
the effect of noise General Disturbance (irritation) 132 68 26 17 31 274
pollution on your Headache 80 51 36 19 29 215
wellbeing Hypertension 2 10 6 5 1 24
Loss of Sleep/Insomnia 46 20 10 10 3 89
Stress 9 29 9 12 7 66
Hearing loss due to continuous noise 3 1 0 3 3 10
Physically and mentally affected 7 3 0 0 7 17
Total 362 233 107 80 98 880

According to Table 4, 363 respondents who had been in the environment for 1-5 years reported
irritation, headache, hypertension, loss of sleep, stress, and hearing loss, while 98 respondents who
had been in the environment for more than 20 years reported irritation, headache, hypertension,
loss of sleep, stress, hearing loss, and physical and mental effects from noise pollution. As the length
of time spent in the environment increased, each of the respondents experienced one or more
effects of noise pollution. To corroborate these findings, the relationship between respondents’
length of stay in the environment and the impact of noise pollution on their well-being was
investigated further using the following hypothesis:

HO: There is no relationship between the respondent's length of stay and the impact of noise
pollution on their health.

H1: There is a relationship between the respondent's length of stay and the impact of noise pollution
on their health.

Table 4 displays the results of the Chi-Square tests that were used to determine whether the
association is significant.

Table 4
Chi-Square Tests to determine whether there is a significant association between the respondent's length
of stay in the environment and the influence of noise pollution on their well-being

Value df Asymptotic Significance (2-sided)
Pearson Chi-Square 94.916° 28 .000
Likelihood Ratio 96.212 28 .000
Linear-by-Linear Association 11.176 1 .001
N of Valid Cases 880

a. 12 cells (30.0%) have expected count less than 5. The minimum expected count is .91.
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There is a significant and positive link between the length of stay in the environment and the
influence of noise pollution on responder well-being, as the significant value is less than 0.05. As a
result, as respondents' length of stay increases, so does the impact of noise pollution on their health.
Further research was conducted to evaluate the relationship between occupants' educational level,
occupation, and perception of noise pollution. 28.3% of respondents rated noise as very significant,
25.3% as moderately important, and 18.9% as slightly important, with only 21.8% dismissing noise
pollution as a concern. 57.2% of respondents identified a problem with noise pollution in their region,
while only 32% did not. Kendall's tau_b analysis was used to assess whether there is a relationship
between educational qualification and respondents' perceptions of noise pollution, as outlined in the
hypothesis below:

HO: There is no association between educational qualification and the perception of noise pollution.
H1: There is a relationship between educational qualification and the sense of noise pollution.

Table 5 displays the findings of Kendall's tau_b analysis to examine the association between
educational qualification and respondents' perceptions of noise pollution. The findings indicate that
there is a substantial association between educational degrees and how residents describe their
understanding of noise pollution. As the critical value is less than 0.05, we reject the null hypothesis.
The connection appears to be modest and positive, with pho at 0.242. This means that an educated
individual is more likely to be aware of the effects of noise pollution on their well-being than a less
educated response. It was also revealed that educational qualification has a substantial association
with how important noise pollution is to the respondent individually. The connection is shown to be
weak and positive, with pho at 0.179. This means that a well-educated person will take noise
pollution more seriously than a less educated person, possibly because they are aware of the
implications for their well-being. To provide urban noise management techniques for residential
locations in order to reduce its negative impact on the urban population.

Table 5
Relationship between educational qualification and the respondents’ perception of noise pollution
Educational Qualification

ok

Kendall's How would you describe your Correlation Coefficient 242
tau_b knowledge about noise pollution Sig. (2-tailed) .000
N 880
How important is the issue Correlation Coefficient .179™
of noise pollution to you personally? Sig. (2-tailed) .000
N 880
Do you perceive any problem Correlation Coefficient -.150"
of noise pollution in your neighbour? Sig. (2-tailed) .000
N 880
Does any particular noise annoy Correlation Coefficient -.020
you on a daily basis? Sig. (2-tailed) 495
N 880
N 880

The study looked into residential areas for noise management in Minna and its surroundings.
Figure 7 depicts the findings of the investigation, which identify the priority residential environment
for noise management in the Minna metropolitan. The areas subjected to investigation are
Anguwandaji, Dutse_Kura_Hausa, Dutsen_Kura_Gwari, F_layout, Gbeganu, Fadipe, GRA Jimpka,
Kpakungu, Limawa, Maitumbi, Minnna_central, Nasarawa, New Maitumbi, New GRA, Nyikamgbe,
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Sabon gari, Sauka_kahuta, Shango, Talba estate, Tayi_Village, Tundunfulani, Tunga low-cost, and

Tunga North.
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Fig. 7. Residential neighborhood most prone noise for noise management

As a result, we can conclude that certain residential areas are acoustically contaminated. The
areas with points listed below did not surpass the standard deviation. As a result, sound levels
measured in residential areas that fall below the standard deviation are considered desirable and
acoustically managed. As a result, their characteristics might serve as reference points for subsequent
assessments. Meanwhile, regions exceeding the standard deviation can be designated as acoustically
contaminated, making them the top priority for noise management in Minna. Table 6 shows how

respondents rate the nuisance of noise to them.

Table 6
Degree of annoyance of noise to you Crosstabulation
Rate the degree of annoyance of noise to you Total
Very Low Neither High Extremely Total for high Rank
low low or high & extremely
high high
Location Angwandaji Minna 6 11 20 42 0 42 1 79
Bosso 11 26 6 8 7 15 11 58
Democratic Garden 2 2 5 6 3 09 14 18
Dutse Kura 4 27 25 26 8 34 2 90
F Layout 0 16 20 10 5 15 11 51
Fadekpe 8 23 13 11 7 18 9 62
Garima Junction 13 15 19 3 4 07 15 54
Gudugudu Maitunbi 5 15 7 24 3 27 4 54
Jikpon 0 19 28 27 6 33 3 80
Limawa 2 9 22 25 1 26 5 59
Mobil/Old Airport Road 1 6 6 11 1 12 13 25
Mobile Park 10 9 6 4 0 04 16 29
Nikangbe 4 8 24 22 2 24 6 60
Talba Estate 7 21 16 14 2 16 10 60
Tundun Fulani 1 12 23 20 4 24 6 60
Tunga North 11 7 4 14 5 19 8 41
Total 85 226 244 267 58 880

The rate of noise irritation varies around Minna city. For example, in Angwandaji, 53% (42 out of
79 respondents) found noise to be a significant source of aggravation. In Bosso, 26% (eight deemed
it high, seven considered it extremely high). In the Dutse Kura area, 29% (26 of 90 respondents rated
it as high). In the Gudugudu Maitunbi region, 44% (24 out of 54 respondents rated the irritation of
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noise as high). In the Jikpon area, 34% (27 of 80 respondents rated the level of noise disturbance as
high). In the Limawa neighbourhood, 42% (25 of 59 respondents rated noise discomfort as high). In
Nikangbe region, 37% of 60 respondents, 22 evaluated the degree of annoyance of noise to be high.
Tundun Fulani: 33% out of 60 responders, 20 regarded it high. The rate of aggravation caused by
environmental noise was cross-tabulated with the respondents' residential location. The total
number of people who evaluated their level of aggravation as high or extremely high was determined
and ranked. The findings suggest that Angwandaji ranked first, followed by Dutse Kura in second,
Jikpon in third, Gudugudu Maitunbi in fourth, and Limawa in fifth. This finding was supported by the
measured mean sound pressure levels, which showed the greatest noise level of 90 dBA and the
lowest noise level of 58 dBA in the residential neighbourhood. All of these residential areas verified
the before discussed results because their calculated noise level was higher than the mean standard
deviation obtained. This study shows that these residential zones are the most susceptible to noise
pollution in the Minna metropolitan and should be prioritised for noise management.

5. Implications of The Study for Design Practice

The findings of this study demonstrate the importance of effective urban planning, including
noise zoning and buffer zones between residential and commercial/industrial districts. The design
interventions should result in the integration of noise-reducing building materials and increased
insulation in residential structures. In addition, green infrastructure should be prioritized by
expanding the use of vegetation barriers and urban green spaces for sound absorption. Finally, smart
city efforts must be implemented through the use of smart noise monitoring systems that collect
real-time data and enforce policies.

6. Contribution to Knowledge

This study makes a significant contribution to knowledge by providing empirical evidence on the
association between noise pollution and urban well-being in Nigeria's cities. It makes a
methodological contribution by combining environmental monitoring with sociological research,
providing a comprehensive view of urban noise management. The study's findings inform policy
recommendations for more sustainable urban design and better quality of life.

7. Limitations of the Study

This study has limitations in some ways such as (i) its geographical scope, which is limited to
specific urban regions and may not reflect national patterns. (i) Time limits, as it might be claimed
that noise pollution is dynamic, and longer-term research would produce more thorough results. (ii)
Instrumentation limitations are not uncommon in a study of this sort, as variations in sound pressure
level meter sensitivity may impair accuracy.

8. Application of Findings to Similar or other Contexts, and Future Research Considerations

The study's findings on geographical differences in noise annoyance across Minna's
neighbourhoods highlight the context-dependent character of noise pollution in urban areas. The
differences in residents' perceptions, ranked levels of noise disturbance, and measured noise
pressure levels indicate that land use patterns, population density, socioeconomic activities, and built
environment characteristics all contribute to varying noise pollution levels across residential areas.
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Given these findings, future research should include a comparative analysis of different Nigerian
cities to see if comparable noise pollution patterns and aggravation levels exist. For example, a
comparative examination of cities such as Lagos, Abuja, Kano, and Port Harcourt, which differ in
urban density, economic activity, and planning laws, could reveal whether the tendencies observed
in Minna are consistent across Nigeria.

Such a study could evaluate: (i) Variations in noise sources. While informal economic activities
and traffic in Minna may contribute to noise pollution, cities with greater industrial zones (such as
Lagos and Port Harcourt) may have unique dominant noise sources. (ii) Socioeconomic Factors
Affecting Noise Perception - Income, housing conditions, and education on environmental noise
consequences can all impact residents' noise tolerance and perception. (iii) Testing the Effectiveness
of Spatial Analysis in Noise Studies - Spatial mapping of noise hotspots in different cities can reveal
how well geographic variations in noise levels correspond with inhabitants' subjective perceptions.
(iv) Policy and Mitigation Strategies - Comparing cities can reveal if existing noise control policies and
built environment interventions (e.g., zoning, green buffers, and building orientation) effectively
reduce noise in different circumstances. By expanding this research to different metropolitan
contexts, policymakers and urban planners may build context-specific noise management methods,
ensuring that actions are not just data-driven but also suited to the particular urban dynamics of each
city.

9. Conclusion and Recommendations

This study focusses on the environmental concerns of noise pollution in Nigerian urban residential
areas, as well as the negative consequences it has on inhabitants' quality of life and health. The
findings highlight the critical need for noise management solutions in Minnesota. The reported high
noise levels are consistent with Environmental Stress Theory, implying that noise pollution is a
significant environmental stressor harming urban people' health and well-being. Similarly, from an
urban sustainability standpoint, controlling noise pollution is critical to developing a healthier and
more livable city. Urban planning strategies should include noise control measures, tighter
enforcement of noise rules, and sustainable urban design to reduce the impact of environmental
noise on people. Finally, reducing noise pollution and promoting sustainable urban living requires a
multifaceted approach that includes urban planning, architectural design, regulatory frameworks,
and public awareness. The following recommendations are suggested to address environmental
noise risks on residents' health and well-being to create more livable, healthier, and noise-conscious
urban residential environments in Nigeria.

i.  Develop improved urban planning and zoning regulations
This can be achieved by (i) enforcing zoning laws that separate high-noise-generating
activities (e.g., commercial hubs, places of worship, industrial zones) from residential areas.
(i) creating buffer zones such as green belts, water bodies, and open spaces between noise-
sensitive residential areas and noise sources. (iii) by combining mixed-use zoning and noise-
reducing urban design to balance residential, commercial, and industrial development.

ii.  Incorporate strategic architectural and building design innovations
This can be achieved by (i) improve building envelope design by using soundproofing
materials like insulated windows, acoustic panels, and noise-absorbing walls to limit indoor
noise intrusion. (ii) encourage and integrate the use of courtyard and cluster house design to
reduce exposure to external noise. (iii) consider specifying and installing double-glazing
windows and sound-absorbing facades in residential building design and implementing it on
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buildings near noisy areas. (iv) incorporate strategic building orientation such as (i) shielding
residential spaces from significant noise sources such as roadways and business hubs and (ii)
design residential house layouts with green barriers, including trees and landscaped buffers,
to reduce noise pollution.

iii.  Develop and device transportation and traffic noise control
This can be implemented by (i) encouraging low-noise road surfaces, such as rubberised
asphalt, to reduce traffic noise. (ii) enforcing speed reduction zones and vehicle noise laws in
residential areas. (iii) promoting electric and hybrid vehicles with policy incentives to reduce
engine noise. (iv) implementing dedicated public transportation corridors to reduce noise
from congestion in residential areas.

iv.  Develop noise mitigation strategies for public places
This could take the form of (i) requiring acoustic impact assessments for worship, markets,
and entertainment facilities before approval. (ii) enforcing laws for public speech systems and
loudspeakers, especially in highly populated residential areas. (iii) encouraging silence zones
near schools, hospitals, and residential areas.

v.  Outline different policy and regulatory measures
This could be possible through (i) aligning national noise pollution regulations with WHO
standards (55 dBA for residential areas). (ii) developing noise monitoring frameworks for
routine assessments and enforcement of noise control measures. (iii) establishing urban noise
mapping programs to manage noise pollution in Nigerian cities. (iv) implementing community
noise reporting mechanisms for residents to report excessive noise levels.

vi.  Recommendations for Conducting Longitudinal Studies to observe the long-term effects of on
Chronic Noise Exposure and Urban Planning Interventions
Given the findings on noise irritation levels in Minna's residential zones, longitudinal studies
are needed to examine the long-term impacts of chronic noise exposure and determine how
urban design initiatives can ameliorate these effects over time. The recommendations below
describe major areas for future investigation. (i) Setting up long-term noise monitoring
networks. This could be accomplished by installing continuous noise monitoring sensors in
heavily impacted regions such as Angwandaji, Dutse Kura, and Jikpon to detect fluctuations
in noise levels over time.

Geospatial analysis could be used to map noise trends and determine how seasonal variations,
economic activity, and infrastructure improvements affect noise levels over time. (ii) Evaluate the
Long-Term Health and Well-Being Impacts. Cohort studies of inhabitants in noise-prone locations
could be done to assess the cumulative health impacts of chronic noise exposure, such as stress,
sleep disruptions, cardiovascular illness, and cognitive impairments. Self-reported data on
inhabitants' quality of life, psychological well-being, and productivity might also be collected, and the
results compared to measured noise levels. (iii) Assessing the efficacy of urban planning
interventions. Urban planning initiatives such as green buffers, noise barriers, enhanced zoning
restrictions, and traffic management measures should be implemented and monitored to determine
their long-term noise reduction impact.

Noise levels and resident perceptions can be compared before and after interventions to discover
the most successful solutions. (iv) Conducting socioeconomic and behavioural analyses. This could
look into how socioeconomic factors affect residents' ability to adapt to or minimise noise pollution
(for example, access to soundproofing, relocation choices, or noise tolerance levels). Furthermore,
changes in community behaviour over time, such as alterations in noise complaints, regulatory
enforcement, and public knowledge of the effects of noise pollution, could be investigated. (v) Policy
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proposals and implementation techniques should include the establishment of evidence-based
policies that use long-term noise data to support context-specific noise mitigation legislation in
Nigerian cities. Local governments, urban planners, and environmental health experts should
collaborate to incorporate research findings into city design and noise control measures. Thus, by
undertaking longitudinal research, policymakers and urban planners can gain a better understanding
of the long-term effects of noise pollution and develop intervention measures to produce quieter,
healthier urban settings in Minna and elsewhere.

Vii.

Policy Implementation Strategies for Noise Pollution Mitigation in Minna

Based on the noise annoyance levels discovered in Minna's residential districts, the following
policy implementation options are proposed to give a clear framework for urban planners and
policymakers to transform this research into meaningful noise management techniques:

develop Noise Zoning Regulations, which should include (i) implementing land use planning
strategies that segregate high-noise-generating activities (e.g., markets, transit centres,
industrial zones) from residential neighbourhoods. (ii) Creating urban noise zoning maps
based on observed noise levels, with high-noise regions including Angwandaji, Dutse Kura,
and Jikpon receiving tougher noise control measures. (iii) Enforcing permitted noise levels in
various urban zones in compliance with World Health Organisation (WHO) guidelines and
Nigeria's National Environmental regulations and Regulations Enforcement Agency (NESREA)
noise regulations.

strengthening noise monitoring and enforcement mechanisms, such as (i) installing
permanent noise monitoring stations in high-noise locations to continually track noise
pollution levels and assure regulatory compliance. (ii) creating a municipal noise control task
force to conduct frequent inspections, resolve public complaints, and enforce noise reduction
policies in noisy neighbourhoods. (iii) establishing penalties and fines for noncompliance by
enterprises, transportation operators, and other noise-generating entities.

providing infrastructure and urban design interventions, which should include (i)
implementing noise-reducing infrastructure, such as green buffers and vegetative barriers
along roads and between residential and commercial areas; noise barriers in high-traffic areas
to protect residential neighbourhoods; Proper road design and maintenance to reduce noise
from vehicular movements; promote building design innovations, such as encouraging
soundproofing materials in home and public building construction; and designing setback
policies for major roads to reduce direct noise impact on residential areas.

increasing community knowledge and stakeholder engagement, which might include (i)
launching public awareness campaigns about the health effects of noise pollution and
preventive measures, particularly in high-risk neighbourhoods. (ii) Including neighbourhood
associations in decision-making processes and encouraging resident participation in noise
reporting and mitigation techniques. (iii) Working with transportation unions, market leaders,
and local companies to create voluntary noise reduction pledges.

integration into broader urban and environmental policies, such as (i) incorporating noise
pollution control into Minna's current urban master plans to ensure long-term sustainability.
(ii) Aligning noise restrictions with environmental sustainability and health regulations, as well
as tying them to air quality and overall urban living standards. (iii) Creating data-driven policy
frameworks that rely on ongoing research, such as longitudinal noise effect studies and GIS-
based geographical analysis, to improve noise reduction techniques.
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Urban planners and policymakers can use these policy implementation measures to reduce
noise pollution, improve residential quality of life, and promote long-term urban
development in Minna and other Nigerian cities.
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