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Abstract.With the acceleration of urbanization, the quality of urban environment
has gradually become a core factor affecting the quality of life of residents. As
shown in Figures 4, land use changes in Hong Kong over the past 20 years reflect
this development trend, and urban greening, as an important part of the urban
ecosystem, not only has the function of improving the ecological environment,
but also plays a positive role in enhancing the psychological well-being and life
satisfaction of the residents. However, the synergistic mechanism of visual and
acoustic environments as important features of urban greening in enhancing well-
being has not been fully explored. In this study, we quantify the visual and acous-
tic environmental features of urban greening through GIS technology (such as
the accessibility analysis shown in Figure 1 and 2), and construct an integrated
model to systematically investigate the pathways through which these environ-
mental features affect residents' well-being. It is found that visual greening and
acoustic environmental features have important synergistic effects in enhancing
residents' well-being, and future urban design and operation should fully integrate
these two types of features to optimize the living environment and improve the
quality of life.
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1 Introduction

As urbanization continues to accelerate, the quality of the urban environment has be-
come a key factor affecting the living standards of residents. From the development
history of Hong Kong in the past two decades, the area of man-made land surface has
been expanding while the area of natural land use has been decreasing. This change in
land use has not only altered the structure of the physical environment of the city, but
has also had a profound impact on the quality of life of the residents. Interestingly,
while development has brought us significant economic benefits, the decline in envi-
ronmental quality has turned out to be a major constraint on the well-being of residents.

© The Author(s) 2025

G. Zhao et al. (eds.), Proceedings of the 2025 8th International Conference on Traftic Transportation and Civil
Architecture (ICTTCA 2025), Atlantis Highlights in Engineering 39,
https://doi.org/10.2991/978-94-6463-793-9_66


mailto:cuiyi9806@163.com
https://doi.org/10.2991/978-94-6463-793-9_66
http://crossmark.crossref.org/dialog/?doi=10.2991/978-94-6463-793-9_66&domain=pdf

Research on the Influence Mechanism of Visual and Acoustic ... 797

In recent years, people's demand for quality of life and happiness has been increas-
ing, and urban environmental design, especially the improvement of green environ-
ment, has gradually received widespread attention. Research shows that urban greening
not only has ecological effects such as air purification, temperature regulation and noise
reduction, but also has a positive effect on residents' mental health through the improve-
ment of visual and acoustic environment. The road transportation sector is a major con-
tributor to urban noise pollution and, according to the sustainability perspective, noise
exposure can also have health consequences [1]. However, in existing studies, the ef-
fects of visual greening and acoustic features on residents' well-being are often dis-
cussed separately, and in-depth analysis of their synergistic effects is lacking. There-
fore, this study uses GIS technology to systematically quantify the visual and acoustic
environment features of urban greening and explore their overall impact on residents'
sense of well-being, hoping to reveal the mechanism of the visual and acoustic envi-
ronment features in the process of enhancing the sense of well-being.

2 Visual Environment Analysis

In the process of studying the influence of the urban visual environment, from the green
space accessibility analysis in Figures 1 and 2, it can be found that there are obvious
differences in the degree of green space coverage in different time ranges (1-15
minutes). Especially in the 1-minute walking range (blue area in the figure), the green
space coverage is relatively low, indicating that the supply of green resources in the
near distance is insufficient. As the time extends to 3-5 minutes (light green and orange
areas), the reachable area expands, but the actual frequency of use may decrease due to
the increase in distance. Interestingly, studies have shown that residents in areas with
higher levels of visual greenery generally have higher levels of well-being and life sat-
isfaction, mainly because visual greenery can provide continuous psychological sup-
port to residents on a sensory level, thus helping to reduce anxiety and stress. This phe-
nomenon is particularly evident in densely populated areas, where residents tend to
crave more contact with the natural environment.
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Fig. 1. Green space accessibility within 1-15 minute walking ranges.
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In particular, the influence of the visual environment seems to imply a special “green
healing” phenomenon. Some research suggests that greenery in the natural environment
can inadvertently trigger a subtle visual and psychological experience, subconsciously
alleviating negative emotions and perhaps making residents more inclined to maintain
a positive mindset. Through this invisible way, these daily contact with greenery may
gradually have an impact on the psychological level, sometimes it may just add a trace
of peace or satisfaction, and this experience, although difficult to quantify, may quietly
add color to the happiness of people's lives, and even strengthen the subtle cohesion
within the community.

In the process of urban greening design, the distribution of vegetation levels is also
very important to the visual experience. For example, the combination of tall trees, mid-
level shrubs and surface flowers not only creates a rich visual hierarchy, but also pre-
sents changing landscape effects in different seasons. This diversity of vegetation con-
figuration can not only meet the residents' needs for natural beauty, but also add vitality
and vigor to the urban space. Studies have shown that this kind of three-dimensional
greening design is often easier to get residents' approval than a single plane of greening,
because it can create a richer visual experience in the limited space. Moreover, different
heights of vegetation can provide habitats for small animals and increase urban biodi-
versity, which to a certain extent also enriches residents' daily observation experience.

3 Synergistic Effect Analysis

In urban space, the combination of visual and acoustic environment often brings some
unexpected effects. From the heat map analysis of road density in Fig. 3, the high den-
sity road network area (red area) is often accompanied by strong environmental noise,
in this case, even if equipped with visual greening, its positive effect may be offset by
traffic noise. A comprehensive classification scheme for urban sound environments
with three categories: natural, human and urban [2]. It was found that the combination
of visual greenery and natural soundscape is more likely to provide residents with a
positive environmental experience in areas with relatively low road network density
(blue areas), but the manifestation of this effect is not fixed, but varies according to
specific contexts and individual differences. This phenomenon is particularly notewor-
thy because it suggests that simply increasing the area of greenery may not be sufficient
to improve the quality of the environment, and that synergistic optimization of the
acoustic environment needs to be considered.
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Fig. 2. Comparison of green space reachability by cycling and walking.

While the well-being of residents appears to be higher in areas with high levels of
greenery and rich soundscapes, this effect is not uniform across individuals. For exam-
ple, the presence of water can sometimes bring visual and auditory soothing effects, but
the actual impact of this effect varies depending on individual perceptions and cannot
be said to be universally significant. This phenomenon is particularly complex in public
areas such as parks and squares, where residents' perceptions are influenced by envi-
ronmental factors as well as personal needs and preferences. Interestingly, even in the
same environment, residents of different ages and occupations may have completely
different experiences. For example, older people may prefer a quieter environment,
while younger people may prefer a more energized atmosphere.

Of particular interest is the fact that the role of the visual and acoustic environment
is also closely related to the social interaction and psychological recovery of residents,
but the degree of influence often varies from person to person. While the combination
of greenery and natural soundscape can in some cases attract residents to socialize and
provide a relaxing atmosphere, the actual effect on psychological recovery needs to be
analyzed, as there are significant differences in the experiences of individuals. From
the data analysis, spaces that provide both a good visual experience and a comfortable
acoustic environment are more likely to be the preferred location for residents' daily
activities. Such spaces not only meet the needs of individuals for recreation, but also
promote natural interactions between neighbors, thus enhancing community cohesion.
Although this effect may vary depending on the culture and living habits of the area,
the positive impact is obvious.
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4 Environment Optimization Strategy

In the process of exploring the potential correlation between urban environment and
residents' well-being, the role of different visual elements brings multi-dimensional
thinking for future urban design. From the land use changes in Figures 4, it is clear to
see the trend of Hong Kong's continuous expansion of man-made land surface (pink
area) and the continuous reduction of natural land area in the past two decades. This
change makes how the visibility of green space affects the daily psychological experi-
ence a topic worthy of in-depth study. We found that natural and living sounds have a
positive effect on citizens' moods, while mechanical sounds have a negative effect on
citizens' moods[3] . In high-density development areas, even a small area of green space
can bring significant environmental improvement to the neighboring residents as long
as it is well-designed. Interestingly, compared with large-scale but far away from the
residential areas, those small green spaces scattered in the community are rather more
popular because they can be integrated into the daily life of the residents.
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Fig. 3. Road network density heatmap and its environmental noise impact.

It is particularly worth noting that in crowded living places, the way of greening
design may not need to be limited to the traditional arrangement pattern. According to
the distribution characteristics of roads and green spaces in Figure 3, the existing green
spaces are mainly distributed along the roads in the form of ribbons. Although this lay-
out creates a continuous landscape visually, its noise reduction function is not satisfac-
tory. We suggest that in the future planning, we can try to adopt the greening mode of
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“point-line-surface” combination, and create a richer environmental experience in the
limited space through the diversified forms of street corner garden, rooftop greening,
vertical green wall, etc. This three-dimensional greening design is not only the best way
to create a green environment, but also the most effective way to reduce noise. This
three-dimensional greening design can not only provide more visual interest, but also
improve the local microclimate environment to a certain extent.
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Fig. 4. Distribution of linear green belts in Yuen Long District.

With regard to the optimization of the acoustic environment, we have placed partic-
ular emphasis on avoiding a one-size-fits-all approach. From practical experience, there
are obvious differences in the demand for acoustic environment in different functional
areas. For example, in residential areas and the vicinity of educational facilities, we
should pay more attention to creating a quiet and comfortable acoustic environment,
and environmental noise can be reduced by adding compound green belts[4]. In com-
mercial areas and leisure venues, on the other hand, appropriately retaining some of the
sounds of crowd activities may instead help to create a vibrant atmosphere. Interest-
ingly, studies have found that design solutions that can skillfully utilize natural sounds
(such as the sound of running water and the rustling of wind-blown leaves) to mask
urban noise tend to achieve better results. This sound environment optimization strat-
egy not only considers the need for noise reduction, but also focuses on creating a pleas-
ant soundscape that enhances the overall environmental experience.
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5 Conclusion

Through an in-depth analysis of the characteristics of Hong Kong's urban greening en-
vironment, we have found that the visual and acoustic environments have a complex
and far-reaching impact on residents' well-being. As can be seen from the land use
evolution in Figures 4, the continuous expansion of man-made surfaces over the past
two decades has caused significant changes to the urban environment[5]. However,
through proper planning and design, we can still improve the quality of life of residents
by optimizing the visual and acoustic environments even in urban environments with
high density development. Interestingly, the results of this study show that the syner-
gistic effect of improving visual greenery and optimizing the natural acoustic environ-
ment has an unexpected effect on the well-being of residents. This effect is not simply
superimposed, but creates a more comfortable and pleasant urban space through the
organic combination of environmental elements.

Of particular interest is that the accessibility analysis in Figure 1 and 2 reveals a
significant difference in the service scope of green spaces at different time scales. This
difference suggests that we should pay more attention to the balanced layout of the
green space system in the future urban design to ensure that the residents can easily
enjoy the high-quality environmental resources. Meanwhile, based on the results of the
road density analysis in Figure 3, we believe that more targeted environmental optimi-
zation measures should be taken in high-density areas. For example, in areas with dense
road networks, we can try to create a good environmental experience in limited space
through innovative ways such as three-dimensional greening and small open spaces.
Although these measures may seem simple, the actual results often exceed expectations
because they respond directly to the actual needs of residents in their daily lives.

Reference

1. Pascale A, Guarnaccia C, Macedo E, Fernandes P, Miranda A I, Sargento S, Coelho M C
(2023) Road traffic noise monitoring in a smart city: Sensor and model-based approach.
Transportation Research Part D: Transport and Environment, 125: 103979. [CrossRef]

2. Mitchell A, Aletta F, Oberman T, Kang J (2024) Soundscape perception indices (SPIs): De-
veloping context-dependent single value scores of multidimensional soundscape perceptual
quality. The Journal of the Acoustical Society of America, 156: 3694-3706. [CrossRef]

3. Hao N, Li X, Han D, Nie W (2024) Quantifying the impact of street greening during full-
leaf seasons on emotional perception: Guidelines for resident well-being. Forests, 15: 119.
[CrossRef]

4. Chen L, Zhang Z (2022) Community participation and subjective well-being of older adults:
The roles of sense of community and neuroticism. International Journal of Environmental
Research and Public Health, 19: 3261. [CrossRef]

5. Hoffmann K A, Suklje T, Kozamernik J, Nehls T (2021) Modelling the cooling energy sav-
ing potential of facade greening in summer for a set of building typologies in mid-latitudes.
Energy and Buildings, 238: 110816. [CrossRef]



Research on the Influence Mechanism of Visual and Acoustic ... 803

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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