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Abstract: This study delves into an investigation of urban public outdoor spaces (POSs) from a
health-oriented perspective, recognizing varied health needs encompassing physical, psychological,
social, and environmental aspects. In this study, POSs of two typical government service centers
(GSCs) were analyzed based on their structure, user demographics, and user satisfaction, revealing
several problems with the current GSC POS designs. To address these problems, principles for
GSC POS design were proposed for natural, playing, and social spaces and applied to redesign the
Wuchang GSC. Firstly, through on-site surveys, questionnaire surveys, and data analysis, the existing
problems in promoting residents’ health in the GSC POSs were revealed, such as the insufficient
greening of natural spaces, lack of interest in playing spaces, and unreasonable design of the scale of
social spaces. Based on the above analysis, a health design optimization principle based on Maslow’s
theory is proposed. Firstly, improvement solutions were proposed and implemented for green spaces,
such as using more diversified natural elements, zone differentiation, and landscape improvements
to promote the health of users. Secondly, the leisure and sports needs of different age groups can
be met simultaneously by diversifying the layout and functional settings of playing spaces. Finally,
public spaces suitable for social interaction were redesigned to promote the psychological health of
citizens in social activities by optimizing the scale of communication spaces. The proposed design
optimization strategies for GSCs not only provide theoretical support for the healthy design of POSs
but also provide useful references for the healthy development of urban public spaces.

Keywords: health-oriented design; government service center; open space design; design strategy

1. Introduction

The concept of public open spaces (POSs), introduced in the sociological and philo-
sophical literature in the 1950s and subsequently integrated into urban planning and
design in the 1960s, has evolved to contain a variety of social attributes and has become
increasingly focused on social function and improving the quality of life of its users [1].

Residential buildings stand at the core of contemporary urban advancements accord-
ing to increasing standards and requirements for healthy cities [2–4]. The publication of
the Athens Charter in 1939 sparked extensive global deliberations on housing and health,
culminating in the formulation of a 15-point guideline for a healthy housing concept by the
World Health Organization in the 1990s. The health-centric urban concept revolves around
the implementation of healthy structures, embodies a people-centric philosophy, and strives
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to meet the health requirements (encompassing physiological, psychological, social, and
environmental aspects) of inhabitants [5,6]. Following the declaration of the Healthy China
Initiative in the report to the Nineteenth National Congress of the Communist Party of
China in 2017, the health-oriented design of POSs has received increased attention.

In the current process of urbanization, the design quality of POSs, as important places
for citizens to live, directly affects the physical and mental health of citizens. However, the
current design of POSs gives little consideration to health factors, neglecting the potential
use of public spaces as a major tool for promoting and improving the population's health [7].

In order to make up for these shortcomings, in recent years, numerous studies have
been conducted on this subject, concentrating on the functional diversity and spatial
planning that caters to the needs of individuals across different age groups, genders, and
abilities [8–10]. These studies and practices aim to create a healthier and more humane
spatial environment through specific design techniques.

Previous research has advocated for urban POS design to emphasize the creation of
varied spaces for local residents, introducing the concept of urban POS resilience design to
adapt to evolving social norms, psychological requirements, and travel patterns [11–14].
Before proposing an optimization design, determining the factors that affect the health
status of residents through data analysis is necessary. Hu et al. [15] and Li et al. [16] collected
data on the built environment and epidemic trends through a generalized linear regression
analysis, aiming to understand the key built environment factors that affect user health.
Specifically, conducting sufficient and specific questionnaire surveys can provide effective
and authentic data. For example, in the past few years, many studies have analyzed the
impact of buildings and outdoor environments on COVID-19 through questionnaires to
residents [17–19].

After identifying the factors that need to be optimized, there have been some widely
adopted design methods in urban public spaces: some studies [20,21] have shown that
increasing the green vegetation, water features, etc. in public spaces can provide op-
portunities to interact with nature, promoting user physical and mental health. Public
spaces should meet the needs of different groups of people and set up diverse functional
areas [22,23]. Building upon the aforementioned design principles and methodologies,
Tao et al. [24] proposed a wellbeing-centric life cycle assessment framework to support
decision-making and improve energy efficiency in relation to human well-being and socioe-
conomic considerations. Additionally, Yan et al. [25] and Reinhart et al. [26] also presented
models for evaluating the health metrics of public spaces.

While the current urban spatial design underscores the functionality and aesthetics
of public spaces and combines strategies to optimize the fulfillment of the daily needs
of local residents, the planners paid scant attention to health considerations, thereby
overlooking the potential of public spaces as a key instrument for promoting and enhancing
public health. In contemporary urban developments, the POSs of government service
centers (GSCs) play a crucial role as hubs for interactions between local residents and the
government, serving as “city saloons” that offer city dwellers venues for social gatherings,
physical activities, and relaxation.

In this paper, based on a case study of two established GSCs, the problems of GSC POS
design are analyzed from a health perspective, and health perspective-based strategies and
principles for the design optimization of POSs are proposed. Finally, these strategies are
applied to the redesign of the Wuchang GSC, aiming to introduce a novel health-centered
framework to enhance the well-being of urban POS users.

2. Methodology

The POSs of two typical GSCs, the Wuhan Citizens Home (Wuhan GSC) and the
Chengdu High-Technology District GSC (Chengdu GSC), were systematically investigated
to understand the design problems of existing GSCs, determine user satisfaction, and
provide benchmark data for the subsequent POS design optimization of the Wuchang
GSC. The investigation was conducted by combining an internet search, a site survey, and
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mapping. The demographic structure and user satisfaction level were investigated using a
questionnaire survey, with 100 questionnaires distributed for each GSC. The users were
divided into three age groups according to the latest age grade system of the National
Bureau of Statistics of China (2022): children (0–17), the young and middle-aged (18–65),
and the elderly (above 65). The same method was used to evaluate the optimization effect
of the Wuchang GSC.

In 1943, the American psychologist Abraham Maslow proposed the well-known
behavioral science theory of Maslow’s hierarchy of needs, which classifies human needs
into five levels, namely from most to least required, physiological, safety, social, esteem,
and self-actualization [27]. POS design is generally affected by multiple factors, such as
their required functions, land use planning, financial budget, climate environment, social
environment, and urban development planning [28]. In this paper, a POS design approach
inspired by Maslow’s hierarchy is proposed, emphasizing the health perspective and
guided by the principles of promoting well-being, ecological sustainability, and long-term
viability. The subsequent analysis focuses on the design principles for natural, recreational,
and social spaces within POSs.

3. Investigation of Existing GSC POSs
3.1. User Demographics

Figure 1 illustrates a comparison of the user age distributions at the Wuhan and
Chengdu GSCs. The predominant user demographic at the Wuhan GSC comprises young
and middle-aged individuals, accounting for 68% of the total users, whereas at the Chengdu
GSC, the largest user group was the elderly, constituting 46% of the user population.
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3.2. Spatial Structure Analysis

The Assessment Standard [29] for Healthy Building was utilized to elucidate the
functionality of GSC POSs, encompassing elements such as comfort, fitness, social interac-
tion, and service. Subsequently, the GSC POSs were categorized into four zones: nature,
relaxation, social interaction, and service. These zones were further subdivided into four
subzones in the questionnaire survey: hard pavement (pedestrian paths), green space (areas
with vegetation and water features), utilities (parking lots, waste containers, bulletin boards,
smoking booths, and other service facilities), and aesthetic structures (sculptures, pavilions,
pagodas, and other artistic elements). A spatial analysis of the Wuhan and Chengdu GSCs
is depicted in Figure 2, indicating that hard pavements constitute the largest proportion of
the spatial layout, followed by green spaces, utilities, and aesthetic structures. The on-site
investigation revealed similarities in the POS design between these two GSCs. For instance,
both designs aim to portray a government accessible to the public through open spaces
and to offer recreational spaces for local residents.
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3.3. User Satisfaction Survey

User satisfaction of the two GSCs was examined from the six following aspects:
government services, education and publicity, playing space, utilities, government–citizen
interaction, and green space quality, as illustrated in Figure 3. The majority of the survey
respondents expressed very high satisfaction levels with the government services provided
at both GSCs. Education and publicity garnered the second-highest satisfaction ratings (72%
and 68% for the Wuhan and Chengdu GSCs, respectively). Notably, there was a significant
disparity in satisfaction ratings for playing spaces, with 85% and 62% satisfaction rates
reported for the Wuhan and Chengdu GSCs, respectively. The lower user satisfaction
rating for the green spaces at the Chengdu GSC may be attributed to a reduced green
space proportion and distinct user demographics (children and the elderly constituted 32%
and 72% of the Wuhan and Chengdu GSC POS users, respectively. Due to the significant
disparity in personnel structure, the demand for fun in playing spaces had become more
urgent, resulting in relatively negative evaluations). Social and green spaces at both GSCs
received the lowest user satisfaction ratings, primarily due to a high prevalence of hard
pavements and insufficient seating, walkways, and other structures essential for fostering
social interaction, as well as limited green space allocation, which rendered the GSCs less
appealing for relaxation, strolling, and cooling down.
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Based on the survey findings, the existing GSC POSs exhibited the following issues:

(1) Green spaces: The availability of green spaces is closely linked to user well-being. The
survey indicated that the users preferred the GSC POSs with a higher proportion of
green areas, which offer a closer connection to nature.
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(2) Playing spaces: Approximately 50% of the GSC POS users resided nearby and utilized
the POSs for leisurely activities and walking. These individuals expressed a desire for
POSs with more engaging playing spaces.

(3) Social spaces: The users expressed low satisfaction with the spatial layout of social
areas. Therefore, the design of social spaces should take into account an appropriate
spatial structure to enhance user experience.

4. Healthy Design Principles for POSs
4.1. Design Principles for Natural Spaces

Natural spaces integrate vegetation, natural terrain features, and water elements, serv-
ing as integral components of urban ecology. By providing a visually appealing landscape
and a comfortable environment, these spaces can address both physiological and psycho-
logical health needs [30,31]. Furthermore, the creation of a microclimate through diverse
plants not only enhances occupant well-being but also contributes to the improvement of
the urban ecological system [32,33]. The design of natural spaces within a GSC POS can
adopt various basic forms, such as symmetrical, open, or semi-open layouts, integrating
natural elements to establish spatial boundaries that define distinct zones and contribute to
the aesthetic appeal of the space (Table 1).

Table 1. Basic forms of natural spaces.

Basic Form Example Image Health Characteristics

Symmetrical
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4.2. Design Principles for Playing Spaces

Playing spaces specifically refer to pedestrian paths for pedestrian traffic as well as des-
ignated sports areas, providing places and facilities for walking, exercising, and engaging in
various activities, as depicted in Figure 4. Pedestrian pathways should accommodate high
foot traffic, enhance access to the main structure, feature an aesthetically pleasing layout,
and lead to enticing areas that inspire local residents to engage in physical activities [34,35].
By strategically situating sports fields and fitness apparatus, a comfortable and health-
conscious environment for sports enthusiasts can be established, naturally encouraging
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exercise and bolstering user health through immunity enhancement and positive mental
well-being.
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For children, playing spaces should be designed with a spatial layout that matches the
body size of children and with attractive colors. Child-friendly games that are both safe and
captivating should be incorporated into the design of children’s playing spaces. For young
and middle-aged individuals, whose schedules are typically packed during work hours,
playing spaces should be designed to provide a spatial experience that is relaxing and
can be used for different types of sports activities. Conversely, for the elderly, play spaces
should be crafted with their limited mobility in mind, providing venues for gentle exercises
like square dancing and tai chi. In essence, playing spaces should be thoughtfully designed
to address the distinct requirements of various age groups and societal backgrounds [36],
fostering a secure and inclusive setting for a wide range of communal engagements.

4.3. Design Principles for Social Spaces

Social spaces are meticulously crafted environments dedicated to fostering interper-
sonal communication, interaction, and relaxation. These spaces are created by harmoniously
blending elements such as steps, seating areas, walkways, pavilions, and other architectural
features with the natural surroundings, providing communal hubs for public gatherings
and events [37,38]. By establishing expansive open areas conducive to group activities of
varying sizes, the potential for collective interaction is heightened, enriching the vibrancy
of local communities [39]. Social spaces should be structured in a manner that encourages
healthy interpersonal connections. When the height (H) of buildings matches the spacing
(D) between them, users of these public open spaces experience a sense of comfort and
security; when D < H, users may feel confined, whereas if D > H, users might perceive the
area as overly spacious.

5. POS Design Optimization of Wuchang GSC
5.1. Project Description and Problems

The Wuchang GSC is situated in the Wuchang District of Wuhan, in close proximity
to the Xinhejie station on metro line #7. This project is a part of the Wuchang Ecological
and Cultural Corridor initiative and features a collection of strategically positioned public
structures. The overall site area of the project, encompassing commercial facilities and
green areas, spans approximately 24,017.57 m2. The architectural design consists of a
unified building complex, standing 16 stories above ground and 4 stories below ground
level, with a total floor space of 141,314.97 m2. Within this complex are facilities for the
GSC, administrative offices, commercial spaces, a community health service center, and the
Wuchang District Information Center. The building’s POS features a ground-level plaza, a
rooftop garden, and a sunken courtyard, as illustrated in Figure 5.
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Based on the above analysis, the existing POS has shortcomings in satisfying basic
and reachable health needs. Specifically, the natural space has insufficient green space; for
example, the roof garden has low aesthetic quality and insufficient shaded areas. These
characteristics affect the aesthetic and ecological balance of the city and negatively impact
the psychological and physiological health of users. Furthermore, the existing playing
spaces lack diversity and fail to cater to various age groups and health conditions, thereby
falling short of providing suitable venues for sports activities. As for social spaces, the
current layout is congested, characterized by enclosed spatial configurations that constrain
user movement and impede opportunities for social interaction.

5.2. Optimization of Natural Spaces

In order to tackle the issues related to inadequate green spaces and lack of variety, a
set of enhancement strategies is proposed. Firstly, it is recommended that public green
spaces be conceptualized as either partially enclosed or open areas, incorporating a layered
layout featuring short trees and bushes to establish a welcoming and peaceful ambiance.
The optimized design is dominated by large green trees, brightly colored small trees,
and low shrubs. Furthermore, foliage and fruit-bearing trees with harmonious color
schemes have been introduced to generate striking color contrasts. As an illustration, in
the northern sector of the GSC, predominantly ginkgo and golden rain trees have been
included, complemented by verdant tree borders predominantly consisting of young plants.

Tree planting techniques encompass clustered, sparse, and decorative forms. Clustered
trees are predominantly positioned along building perimeters and corners, functioning to
obstruct direct views into the structures, soften architectural lines, and establish secluded
areas. Sparse tree arrangements are commonly found on lawns, offering expansive vistas
and fostering an open ambiance. Decorative trees are typically situated within flower beds,
tree basins, and containers. By predominantly incorporating these natural elements and a
symbolic waterscape, the richness and variety of the landscape are enhanced, as illustrated
in Figure 6.
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The design of the green spaces incorporates a symmetrical layout to achieve a visually
pleasing and well-balanced environment. Given the significance of the logo wall at the
entrance of the POS for facilitating communication between the landscape facility and its
users, and considering the natural surroundings of mountains and rivers in the Wuchang
district, the logo wall was conceptualized with representations of these elements, utilizing
curved forms. Constructed from granite, the wall is complemented by flower beds and
artificial mountain features. Three layers of green borders adorn the logo wall, while
symmetrical green hedges and designated parking areas for non-motorized vehicles flank
its lateral sides. This new design enhances both the aesthetics and functionality of the
spaces, providing users with a comprehensive understanding of the local natural landscape
and traditional culture, as depicted in Figure 7.
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Figure 7. Computer rendering of the logo wall at the entry area. (a) considering the natural surround-
ings of mountains and (b) considering the natural surroundings of rivers.

As illustrated in Figure 8, the original roof garden lacks a contemplative area and
visually appealing or shaded zones. The defining characteristic of roof gardens is that they
are built on top of buildings. In contrast to conventional green spaces, inappropriately
designed roof gardens can lead to serious safety hazards. Therefore, roof gardens should be
planned following the safety-first principle and as natural, green, ecologically friendly, and
sustainable spaces. Due to the limited soil depth available on rooftops, the design should
primarily feature shrubs, flowers, and grass. This concept prioritizes structural soundness
while aiming to establish an aesthetically pleasing and ecologically diverse green space.
Moreover, pedestrian pathways are crafted using a blend of stepping stones and lawns.
This holistic redesign notably enhances both the visual appeal and functionality of the
roof garden, providing users with a healthier and more enjoyable outdoor environment.
Considering that the roof garden has sufficient sunlight exposure, in order to improve the
comfort of users resting or socializing in this space, shade or rain cover facilities should be
added to the current optimization plan in the future.
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5.3. Optimization of Playing Spaces

As outlined in Section 3, nearly half of the visitors to the Wuhan and Chengdu
GSC POSs did not go there for business. They were mainly passersby, residents in the
surrounding communities, and tourists. Feedback from users indicated a low satisfaction
level with the GSCs, particularly regarding the availability of areas for group activities.
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The original design of the ground plaza at the Wuchang GSC shares similarities with the
Wuhan and Chengdu GSCs, being spacious but lacking sufficient space for recreational
activities. Therefore, it was optimized by focusing on providing space for healthy sports
for different age groups.

For the elderly, a comfortable and safe environment has been created for recreational
activities, such as tai chi, chatting over tea, and chess. For the young and middle-aged,
a place is provided for them to participate in sports activities, such as power walking,
jogging, and cycling, and multi-functional facilities for sports activities is also provided.
For children, the playing space is designed to avoid overcrowding and facilitate the tracking
of children, and bright and safe materials are used. Specifically, two open grounds of the
Wuchang GSC were redesigned into two small playing grounds with grounds for sports,
social, and relaxation activities and facilities for both high- and low-intensity exercises.
Each playing ground faces a water-side landscape wall, which is fronted by a water pool
and decorated with sculptures, thereby creating a more layered space. The attractiveness
of the recreational, sports, and relaxation facilities has been improved by adding plants,
thereby creating a space where users can feel close to nature. By integrating recreational
facilities with a wavering green landscape, a more attractive playing space has been created.
Furthermore, the pedestrian paths in the landscape are paved with dark and light grey
natural stones, thereby increasing the color contrast, as shown in Figures 9 and 10.
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Figure 10. Comparison of playing space (leisure area #2) (a) before and (b) after redesign.

5.4. Optimization of Social Spaces

To rectify the issues of an unbalanced spatial layout, overcrowding, and enclosed
spatial design observed in the original social spaces, a departure from traditional spatial
morphology was undertaken. This transformation aims to establish a low-density open
layered space, enhancing the visual appeal of the landscape and cultivating a more visually
pleasing POS.

The spatial structure, encompassing both visual and functional dimensions, serves as
a pivotal element in evaluating space quality and was fully considered during the redesign
of the Wuchang GSC POS. The visual scale is defined based on visual perception. Generally,
the vertical field of view for an average individual spans about 120◦, with 50◦ above and
70◦ below the apparent horizon considered within the comfortable range, as depicted in
Figure 11. A combined consideration of visual and functional scales in the design process
culminated in an enhanced visual and functional experience within the Wuchang GSC POS.
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Figure 11. Illustration of comfortable spatial scale.

Figure 12 shows the array of public amenities and ornamental structures implemented
within the Wuchang GSC. Essential public facilities, such as outdoor signage, communal
seating, street lighting, pavilions, and other foundational elements, were strategically
placed to foster social engagement. In crafting the design of directional signs, informational
boards and site markers were strategically positioned at entry points and intersections
along the pathways. The site markers at entry points are prominently displayed, succinct,
and lucid, detailing the functions, services, departments, and pathways within the GSC.
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Figure 12. Computer rendering of public facilities and decorative structures. (a) Round seats,
(b) square seats, and (c) long seats.

Public seating, a pivotal feature of outdoor communal areas, was meticulously de-
signed with ergonomic considerations in mind. Long, square, and circular seating options
have been made available to cater to different preferences. The design of the elongated
seats drew inspiration from the U-shaped concrete structure, with a unique configuration
mirroring the building’s form. Square seating arrangements have been integrated into the
green spaces, constructed by assembling multiple granite slabs with greenery at the center.
Circular seating designs, reminiscent of water droplets, have been strategically positioned
in front of sculptures, offering users a vantage point to admire the surroundings and un-
wind in comfort. By setting up a reasonable resting stone bench, users are ensured to be at a
comfortable social distance, and the form of the stone bench can be well integrated with the
natural landscape, improving the interaction between users and the natural environment.
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The illumination scheme of the POS encompasses a combination of road lamps and
ornamental lighting fixtures. Road lamps have been strategically deployed not only as a
safety measure but also to guide users along the pathways, positioned on the edges of roads,
in expansive areas, and lining pedestrian walkways. On the other hand, decorative lights
adorned the external façades of the building and the lawns. Given the governmental service
character of the Wuchang GSC, modestly designed lamps with a height of approximately
2.5 m have been utilized, spaced at intervals of 10 m.

The decorative lights mounted on the building’s exterior walls are discreetly nestled
within wall recesses, predominantly featuring a harmonious blend of cool hues in a mini-
malist color palette. Within the lawns, visually appealing low-level decorative lights have
been incorporated to create a striking contrast against the tranquil and inviting ambiance of
the rooftop garden, effectively delineating the pathways at night and bridging the transition
between soft and hard landscaping elements. The optimized lighting design of social spaces
has been added to meet the user’s needs for walking and resting in public spaces at night,
as depicted in Figure 13.
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Figure 13. Computer rendering of lighting. (a) Decorative lights on walls, (b) road lamps, and
(c) decorative lights on lawns.

5.5. Optimization Effect and Discussion

Another questionnaire survey on the spatial design before and after optimization
was conducted to evaluate the effectiveness of optimization. The results are provided as
follows. In the initial design, the ground plaza of the Wuchang GSC featured extended
hard pavement, offering space but failing to cater to users of all ages and lacking space
for social activities. Furthermore, the existing public activity spaces lacked diversity and
failed to provide suitable areas for sports activities, rendering them unsuitable for users of
varying ages. As for the social spaces, the original layouts have relatively enclosed spatial
zones, constraining user mobility and opportunities for social interaction. The optimized
survey results are shown in Figure 14. Through the optimization design of each space, the
user’s satisfaction with the functionality of providing social and entertainment activities
in the space is greatly increased, and the green space ratio on site is also significantly



Buildings 2024, 14, 1505 12 of 14

improved. As shown in Figure 14, the statistical data prove that the above design concept
and implementation plan are effective and can provide references for relevant cases.
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6. Conclusions

In this study, a thorough investigation and analysis of two typical GSCs revealed
several key problems with the existing GSC POS designs: deficiency in green spaces, inad-
equate appeal and functionality of playing spaces, and unsuitable spatial configurations
for social interactions. In response to these design challenges, a comprehensive set of
modifications is recommended to revamp the Wuchang GSC.

(1) In terms of natural space design, the problems of insufficient greenery and a monotonous
landscape have been overcome. By increasing the green area and introducing diverse
plant configurations, the new design not only enhances the natural atmosphere and
aesthetics of the space but also provides citizens with more opportunities to get close to
nature. Compared to the previous design, the new natural space places more emphasis
on human experience and feelings, creating a beautiful and pleasant environment.

(2) The renovation of playing spaces places greater emphasis on age-friendly design
concepts. Diverse activity facilities and recreational areas according to the needs of
different age groups have been set up. Compared to the originally open space that
lacks vitality, the new activity space is more diverse and can meet the sports and
entertainment needs of various groups of people, greatly enhancing the attractiveness
and practicality of the space.

(3) In the optimization of social spaces, the original closed layout has been broken and an
open, low-density communication environment has been created. The new design
is not only optimized for the visual and functional scales but also greatly enhances
the comfort and social interaction of the space by adding humanized public facilities,
such as signage and public seating.

In summary, by integrating Maslow’s theory into the comprehensive optimization of
the outdoor public space of the Wuchang GSC, a healthier, more functional, and humanized
public space has been created, overcoming the shortcomings of the original design. These
improvements not only enhance the quality of life of citizens but also make positive
contributions to the sustainable development of the city. The optimized effect was validated
through user satisfaction surveys. However, the evaluation of the effectiveness of the
current design concept and scheme was only based on a relatively simple scoring system.
In the future, more comprehensive data analysis methods will also be used to track and
investigate the psychological and health status of users in order to evaluate the feasibility
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of optimizing design concepts and provide a basis for the widespread promotion of this
design method.
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