H buildings

Article

Spatial Justice Evaluation of Psychological Therapeutic
Landscapes in High-Density Residential Areas

Xin Zhang !, Xiangyu Liu ? and Runzhe Shi 3-*

W) Check for updates

Received: 21 February 2026

Revised: 19 March 2026

Accepted: 20 March 2026

Published: 23 March 2026
Copyright: © 2026 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license.

Faculty of Humanities and Social Sciences, Macao Polytechnic University, Gaomeishi Street, Macau, China;
zhangxin000131@163.com

School of Landscape Architecture and Architecture, Shangqiu University, No. 66, Beihai East Road,
Shanggqiu 476000, China; Ixy12042026@163.com

Ecological Civilization Research Institute (Tourism Research Center), Hebei Academy of Social Sciences, No.
67 Yuhua West Road, Shijiazhuang 050053, China

*  Correspondence: srzsxy@163.com

Abstract

The global mental health issue is becoming increasingly prominent. The fair supply of
psychological therapeutic landscape spaces in urban high-density residential areas is a core
path to ensuring the physical and mental health of residents and maintaining social health
equity. This study takes the theory of spatial justice as the core framework, selects 20 typical
high-density residential areas in Shijiazhuang City as empirical samples, and collects basic
data through structured questionnaire surveys and on-site observations to explore the
justice dilemma, evaluation system, and group demand differentiation characteristics of
psychological therapeutic landscape spaces in high-density residential areas. The research
results show that there are three core injustice problems in the psychological therapeutic
landscape spaces of high-density residential areas: insufficient spatial inclusiveness, lack of
ecological space justice, and incomplete facilities and management systems. Residents” eval-
uations of the spatial justice of therapeutic landscapes can be divided into four dimensions:
practical, ecological, social, and management. Among them, the ecological dimension is the
core dimension that residents pay the most attention to. Individual characteristics such as
gender, age, identity category, community activity duration, and governance participation
willingness have a significant impact on residents’ evaluations of spatial justice. This study
constructs an evaluation system for the spatial justice of therapeutic landscape spaces
suitable for high-density residential areas, providing theoretical support and practical
guidance for the planning, design, and optimization and renewal of fair and inclusive
psychological therapeutic landscapes in high-density residential areas in northern China.
At the same time, it provides a scientific basis for the construction of healthy cities and the
practical application of spatial justice in the field of human settlements.

Keywords: psychological therapeutic landscapes; high-density residential areas; spatial
justice; landscape space evaluation; public health

1. Introduction

Global attention to mental health issues has been on the rise [1], and the mental health
levels of urban residents, especially those with chronic diseases, are generally low [2]. The
high prevalence of anxiety disorders highlights the urgency of local mental health problems.
Strengthening mental health support has significant positive implications for personal de-
velopment [3], social stability, and the overall well-being of the population [4]. In recent
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years, although the Chinese government has closely monitored the needs of residents for
a comfortable and livable environment, complex factors such as urban pollution, traffic
congestion, and work pressure still leave a large number of people in a sub-healthy state [5],
giving rise to an urgent need for therapeutic-type physical and mental health spaces [6].
Guided by the principle of spatial justice, the optimization of community landscape spaces
has become a research focus in the intersection of public health and urban planning [7].
Integrating therapeutic landscapes into community public spaces should provide uni-
versal physical and mental benefits to residents through fair distribution of health space
resources [8]. Specifically, three dimensions of therapeutic landscapes—resource allocation
and accessibility, adaptation to the needs of diverse groups, and the guarantee of long-term
operation, maintenance, and public participation—correspond respectively to the core
tenets of spatial justice theory: distributive justice, the protection of differentiated spatial
rights, and procedural justice in usage.

However, in the current practice of psychological therapeutic landscape space plan-
ning, there is a widespread phenomenon of spatial injustice, that is, high-quality therapeutic
landscape resources are mostly concentrated in high-income communities or urban core
areas, while old communities, urban villages and areas where disadvantaged groups gather
often face the predicament of insufficient supply and poor quality of therapeutic spaces. At
the same time, there are significant differences among different groups in terms of accessi-
bility to therapeutic spaces, usage rights and planning participation rights, resulting in an
unbalanced distribution of health space resources [9]. This spatial injustice not only weak-
ens the public health value of therapeutic landscapes, but also exacerbates social inequality
in the field of mental health [10]. In addition, the COVID-19 pandemic, a major global pub-
lic health event, has further deepened the academic and public understanding of interactive
spaces for healthy communities. During the pandemic, home lockdown measures [11]
rendered healing sites such as urban parks and gardens completely inaccessible [12], and
communities—as the only accessible public activity spaces for residents—emerged as the
core support for residents’ mental health [13]. This reality also validates that if healing
landscape resources are concentrated solely in urban core areas rather than being deployed
at the community level, their healing value will be significantly diminished under lock-
down measures imposed during public health emergencies. As Nikolas Rose has argued,
the future of psychiatry lies in its reconstruction as a “social medicine” that attends to
social determinants, meaning it should be understood within the context of an individual’s
social situation, spatial environment, and power structures [14]. As the core activity field
for residents, the recreational and activity functions of community landscape spaces can
effectively relieve stress, regulate emotions and promote the positive development of res-
idents [15], which is highly consistent with the core needs of residents for a healthy and
livable environment [16], making the resolution of injustice in therapeutic landscape space
planning more urgent in reality [17].

Psychological therapeutic landscapes are a core research area at the intersection of
landscape planning and public health [18], aiming to improve and enhance human phys-
ical and mental health through the creation of spatial environments [19], and they hold
significant theoretical and practical value [20]. From the perspective of spatial justice
theory, the fair supply of therapeutic landscapes, equal accessibility for diverse groups, and
the rational allocation of spatial resources are key prerequisites for their service to public
health. Currently, the academic community has conducted a series of studies on therapeutic
landscapes [21]. International research on therapeutic landscapes started earlier and has es-
tablished a relatively systematic theoretical framework and mature practical models. In the
second half of the 19th century, Olmsted’s concept of landscape therapy [22] first revealed
the positive correlation between contact with the natural environment and human health,
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laying the foundation for the theoretical construction of natural therapeutic [23]. Ulrich, the
founder of modern rehabilitation theory, through a series of empirical studies, clarified the
mechanism of the interaction between the landscape environment and human psychology,
and confirmed the positive effects of natural elements on postoperative recovery, providing
a core paradigm for quantitative research on therapeutic landscapes [24,25]. Based on this,
Gesler’s concept of therapeutic landscapes [26] emphasizes the synergistic therapeutic
effect of natural and artificial landscapes [27], particularly highlighting the reinforcing
value of the integration of architecture and ecological spaces for therapeutic [28]. Subse-
quently, many scholars have delved into the study of psychological therapeutic landscapes,
establishing a demand-oriented design framework and evaluation system for therapeutic
landscapes [29], deepening the integration of public needs and the natural environment [30],
and providing theoretical support for the creation of therapeutic spaces [31]. Therefore,
research on therapeutic landscapes has also achieved certain accomplishments in practice,
such as offering postgraduate courses in medical garden design [32], and promoting thera-
peutic projects in medical settings, creating the necessary natural basis for hospital patients
through rehabilitation and therapeutic landscape design [33], fully verifying the practical
effectiveness of therapeutic landscapes.

As research deepens, the perspective has gradually expanded from patient groups
to multiple subjects such as medical staff, focusing on the interaction between physical
environmental elements and users [34], and promoting the expansion of therapeutic en-
vironments from medical settings to urban public spaces [35]. For instance, Browning
et al., taking biophilia theory as the core framework, systematically demonstrated that
nature-inclusive design in built environments has certain health benefits [36], and through
multi-disciplinary empirical research, confirmed that contact with nature can effectively
relieve human stress [37] and restore attention [38], thereby significantly improving the
physical and mental health status and productivity of users [39], providing important
theoretical and empirical support for the exploration of the health value of natural thera-
peutic landscapes in urban living environments and their practical application. China’s
research on therapeutic landscapes started relatively late. Current research on therapeutic
landscapes in China remains centered on fundamental spatial design and renovation, with
insufficient in-depth analysis of psychological healing mechanisms. Additionally, targeted
research findings specific to residential scenarios are relatively limited [40]. However,
significant achievements have been made in localized exploration, such as the integration
of traditional Chinese medicine concepts with traditional ecological wisdom [41], and the
establishment of theoretical frameworks for horticultural therapy and landscape therapy,
clarifying design principles, evaluation methods, and adaptation strategies for diverse
groups [42], laying a foundation for localized research on therapeutic landscapes [43,44].

In summary, existing studies have fully validated the positive effects of natural land-
scapes and therapeutic environments on stress alleviation [45], mood enhancement [46],
and physical and mental rehabilitation [47]. However, existing research still has certain
limitations: first, there is a structural imbalance in the application scenarios of therapeutic
landscapes, which are predominantly concentrated in medical institutions [48], whereas the
supply in daily living contexts such as residential areas is severely inadequate [49]. This not
only fails to meet residents’ regular psychological therapeutic needs but also violates the
core principle of equitable distribution of spatial resources. Second, insufficient attention
has been paid to the group adaptability of therapeutic landscapes, with a lack of consider-
ation for the differentiated needs of groups across different age brackets, health statuses,
and social strata [50], leaving obvious gaps in research on spatial accessibility and usage
equity. With the acceleration of urbanization, psychological problems among residents have
become a regular feature, and the demand for mental health has shifted towards daily and
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universal healing services. As the core living space for residents, the current landscapes in
residential areas generally lack systematic healing designs, highlighting the contradiction
between supply and demand and underlining the necessity of this research. It also expands
anew dimension for related studies on health and well-being equity from the perspective of
spatial justice. Against this backdrop, the present study centers on residential settings and
systematically incorporates the theory of spatial justice into research on psychotherapeutic
landscapes within residential areas. This approach not only supplements and advances
the existing research framework of therapeutic landscapes but also offers theoretical un-
derpinnings and practical guidance for the construction of equitable, healthy, and livable
human settlements. In the context of accelerated urbanization, high-density residential
areas in northern China are grappling with spatial justice predicaments, including imbal-
anced allocation of landscape resources and a lack of therapeutic functions [51], which
accentuates the contradiction between residents’ demands for psychological well-being
and the current landscape supply. As a representative northern city, Shijiazhuang has yet to
clarify the compositional characteristics and existing issues of therapeutic landscape spaces
in its high-density residential areas, and there is a dearth of evaluation systems and design
guidelines that balance equity and effectiveness. Accordingly, this study takes high-density
residential areas in Shijiazhuang as the empirical case, focusing on the core contradictions
in the current state of therapeutic landscape spaces from the perspective of spatial justice.
It explores the existing predicaments and influencing mechanisms of psychotherapeutic
landscape spaces in high-density residential areas, and identifies their evaluation dimen-
sions and differentiation laws. On this basis, it proposes planning optimization strategies
that are equitable and inclusive, thereby providing theoretical underpinnings and practical
guidance for improving the restorative quality of residential landscape spaces. The specific
research framework of this study is illustrated in Figure 1.

Global mental health issues Healing needs in high-density
have come to the fore residential areas
1 I
& The theory of spatial justice
Clarify the core limitations of
the existing research

28
v
STEP2: Typical sampling method Multi-source data collection
| |
l Field research + questionnaire survey
20 research samples were determined and
511 valid questionnaires were collected.

L

v o e z Factor analysis
Quantitative statistical analysis

STEP1:
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and core research result output _ g
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dimensions, and determine the needs of the group.
The intrinsic mechanism of . .
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- i '
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Research Value Output, Research
Limitations and Future Prospects

Figure 1. Research Framework and Technical Route.
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2. Methods
2.1. Site Selections

Guided by the core concerns of spatial justice theory regarding the fairness of spatial
resource allocation [52] and the adaptability to the spatial needs of diverse groups [53],
and combined with the research objectives of investigating the current status and develop-
ment level of psychological therapeutic landscape spaces in high-density residential areas,
this study systematically screens and determines the research area. Shijiazhuang City’s
high-density residential areas are selected as the core scope of investigation to ensure the
universality and scientific rigor of the research conclusions. Figure 2 presents the regional
planning of Shijiazhuang’s urban area, where the blue zone denotes the research site of this
study. It can be observed that high-density residential areas are primarily concentrated in
the core section of the central urban district, exhibiting characteristics of contiguous high-
density development. Currently, the city has a permanent population of 11.2235 million
and an urbanization rate of 71.44% [54], exhibiting significant agglomeration characteristics
of high-density residential areas within the urbanization process. Drawing on relevant
research references, this study defines high-density residential areas as high-rise residential
complexes with a plot ratio of 2.0 to 4.0, a greening rate of >30%, and a building density
of 20% to 30% [55]. The central urban area, with a total administrative area of 405 square
kilometers, encapsulates the core developmental trajectory of Shijiazhuang’s urban con-
struction. Aligning closely with the high-density residential development models adopted
by other provincial capital cities, it serves as a highly representative case in terms of the
spatial layout of high-density residential zones and the allocation of landscape resources.
Furthermore, regarding the socio-cultural context, the population structure has transitioned
into an aging society (in 2020, the population aged 60 and above accounted for 18.47%,
and those aged 65 and above accounted for 12.86%) [56]. The demand among the elderly
population for accessibility and adaptability in therapeutic landscape spaces underscores
the necessity of landscape planning guided by spatial justice. Collectively, these factors
constitute the primary rationale for selecting this region as the study area.
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Figure 2. Urban planning map of Shijiazhuang City and the investigation area of this study (The blue
box area is the selected research location).
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In this study, purposive typical sampling was employed for sample selection. This
method is well-suited for selecting representative typical cases to conduct empirical research
in specific research contexts, and it is highly aligned with the core objectives of this study.
Sample screening strictly follows the following criteria: construction completed between
2010 and the present, a plot ratio of 2.0-4.0, the green space ratio > 30%, a building
density of 20-30%, and distinct characteristics of high population agglomeration. To align
with the examination of landscape spatial rights across groups of varying socioeconomic
status from the perspective of spatial justice, the samples encompass three distinct tiers
of residential areas: low-to-mid-end, mid-end, and high-end. The classification of these
tiers is based on core indicators including housing price levels, completeness of living
amenities, community environmental quality and security assurance levels, accessibility
of educational resources, and transportation convenience. The landscape designs within
the selected samples encompass the mainstream spatial forms of psychological therapeutic
landscapes found in Shijiazhuang’s high-density residential areas, thereby fully ensuring
the representativeness and typicality of the samples. It was ultimately decided to select
20 high-density residential areas within the urban area of Shijiazhuang City as the field
research samples. The specific survey locations are shown in Table 1 (the survey area is the
blue box area in Figure 2).

Table 1. Basic Information of the Residential Areas Where the Respondents Live.

Community Completion Floor Area Green Space

Number Name Date Ratio Ratio Floor Area
Al Oujingyuan 2010 3.4 45% 65,366 m?
A2 Hengda 2012 3.2 33% 570,000 m?2
Huafu
A3 Haitang 2012 35 30% 230,000 m?2
Homestead
Ad Prosperous 2012 3.0 46% 130,000 m2
Chang’an
A5 Xinyuan 2010 35 35% 61,200 m?
Yanfu
A6 Huilongwan 2010 25 40% 16,407.45 m?
Bl Tianhai World 2015 3.17 30% 40,378 m?2 ; -
) ' |
B2 Beicheng 2014 2.0 40% 213,440 m?2
International
B3 Guoshi 2015 28 30% 68,000 m2
Mountain
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Table 1. Cont.

Community Completion Floor Area Green Space On-Site
Number Name Date Ratio Ratio Floor Area Photo
B4 Bijing Garden 2013 3.5 35% 106,667 m?
B5 Shanggeli 2013 3.5 30% 55,096 m?
C1 Aobei Garden 2016 3.0 40% 32,500 m?2
2 Dongsheng 2018 3.0 40% 533,333 m2
Ziyu
C3 Taifeng 2016 35 40% 121,333 m?
Guanhu ’ ? ’
c4 Jinzheng 2018 3.9 42% 660,000 m>
Dijingcheng
Rongsheng o >
C5 2018 3.0 42% 226,700 m
Huafu
D1 Tianlun 2020 24 36% 34,122 m?2
Jincheng
D2 Guo He 2021 2.99 35% 133,258 m?
D3 Yuantaijiayuan 2019 2.0 30% 28,500 m?
D4 Vanke Zijun 2021 3.0 30% 32,000 m?

Note: All data are from the publicly available data of the residential area research project.
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2.2. Questionnaire Design and Survey

The research tool of this study adopts a structured questionnaire that has been localized
and revised based on international mature theories and validated scales. Questionnaire
surveys have been widely applied in urban planning research [57,58], urban issues [59,60],
and restorative landscape perception investigations [61], etc., thus this research method
is highly reliable and rigorous. The design of this questionnaire strictly adheres to the
international general norms of social science research, with the three-dimensional theory
of urban spatial justice [62] and the therapeutic landscape perception scale as the core,
ensuring the rigor of the questionnaire design.

The questionnaire consists of four core sections, with the spatial evaluation logic
rooted in the perspective of spatial justice integrated into each dimension. Specifically,
the first section addresses recognition justice, focusing on residents” psychological states
and demands for therapeutic spaces. It primarily investigates residents’ preferences for
coping strategies during negative emotional states and their specific requirements for the
environmental functions of therapeutic landscape spaces. The second section corresponds
to distributive justice, centering on the evaluation of environmental justice in public spaces.
Key indicators examined include satisfaction with existing therapeutic landscapes in public
spaces, planning rationality, and accessibility of use (the specific questions of the first and
second parts can be seen in Section 3.2.2 Table 3). The third section pertains to procedural
justice, emphasizing spatial usage behaviors and demand feedback. By surveying residents’
opinions and suggestions regarding community public spaces and related activities, it clari-
fies the core directions for spatial optimization. The fourth section collects basic information
of respondents, such as age, gender, and duration of community space usage, providing a
basis for group differentiation analysis of recognition justice and distributive justice.

To ensure sample comprehensiveness and data reliability, the survey schedule encom-
passed rest periods on workdays and full days on weekends, thereby accommodating adult
groups with varying daily routines while also including a small number of samples from
minors. The survey locations included the core range of the study area and surrounding
open activity spaces to achieve complete coverage of the research setting. Questionnaire
distribution employed a hybrid random sampling approach combining online and offline
methods; a total of 520 questionnaires were distributed, and 511 valid responses were
retrieved. Furthermore, concurrent field observations were conducted at different times
during the survey period to record residents’ activity characteristics in public spaces and
map their activity routes. This served to supplement and verify the veracity of the ques-
tionnaire data, further deepening the understanding of community public space utilization
efficiency and the extent to which spatial justice is realized.

2.3. Data Analysis

The questionnaire results were imported into the numerical analysis software SPSS 26
for statistical analysis. In the descriptive stage, the mean was used to determine the public’s
cognitive situation regarding the demand for spatial justice in therapeutic landscapes.
Subsequently, an analysis of the public’s evaluation hierarchy of therapeutic spaces was
conducted. Through factor analysis of relevant evaluation scales, principal component
analysis was used to extract common factors, and the maximum variance method was
adopted for factor rotation to determine the factors and weights of public space justice
evaluation. Additionally, analysis of variance (ANOVA) and Spearman correlation coeffi-
cients were employed to analyze the correlation and influencing factors of the evaluation of
therapeutic landscape space justice, thereby identifying the factors influencing the public’s
differentiated evaluation of therapeutic landscapes.
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3. Results

3.1. Existing Problems and Influencing Factors of Landscape Spaces in High-Density
Residential Areas

The landscape of residential areas is not merely a physical environment but also
a carrier for residents to exercise their spatial rights and access psychological ther-
apeutic resources. Based on field investigations, this section explores the existing
predicaments of landscape spaces in high-density residential areas and their underlying
influencing mechanisms.

3.1.1. Existing Issues

High-density residential areas, as the core residential form in response to population
concentration, face multiple practical predicaments in the planning and construction of
their landscape spaces. These issues essentially reflect the lack of justice in the allocation
and utilization of spatial resources, which significantly deviates from the core concept of
spatial justice theory emphasizing the fair distribution of spatial resources [63].

Insufficient Spatial Inclusivity

Against the backdrop of Shijiazhuang’s high-density residential areas, the prioritiza-
tion of maximizing population carrying capacity has resulted in persistently high building
densities, with landscape spaces severely compressed into fragmented and miniaturized
forms—structures that fail to accommodate residents’ diverse interactive needs. From the
lens of spatial production logic, landscape planning for such residential areas predom-
inantly relies on standardized design paradigms, overemphasizing land use efficiency
while disregarding the social attributes of space and the differentiated demands of multiple
stakeholders. This has led to a lack of participatory appeal in landscape spaces. On-site
questionnaire surveys indicate that resident demographics in these areas are diverse, yet
insufficient spatial scale and design deficiencies have deprived different groups of equitable
communication platforms, fostering social isolation. The imbalance in spatial allocation
undermines residents” equal right to spatial participation, weakens the landscape’s social
integration function, and violates the justice principle that frames space as a carrier of social
relations [64].

Lack of Ecological Spatial Justice

Natural landscape elements constitute the core components of psychotherapeutic
landscapes [65], and their supply level directly determines the degree of protection for
residents’ physical and mental health rights. Field investigations reveal that under the
development orientation of maximizing land value in Shijiazhuang’s high-density resi-
dential areas, developers generally reduce the construction and operation/maintenance
costs of natural landscapes, leading to the substantial simplification or even omission of
core natural elements such as vegetation and water bodies. Furthermore, as most of these
residential areas are located in urban core zones, the scarcity of land resources further
exacerbates the compression of ecological spaces, making it difficult for residents to access
natural ecological services on an equal basis. The lack of natural elements not only causes
the loss of landscape diversity but also deprives residents of sufficient natural healing
experiences and intensifies their psychological stress. In essence, this reflects the unfair
distribution of ecological space resources and disregards residents’ basic ecological and
health rights.
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Inadequate Facilities and Management System

The planning logic of high-density residential areas overemphasizes the rapid im-
plementation of residential functions, while neglecting the systematicity of supporting
landscape space facilities and the forward-looking nature of management systems. Con-
strained by land resource limitations in core urban areas, public facilities (e.g., rest zones,
pedestrian paths, outdoor fitness equipment) struggle to achieve balanced layout and
sufficient supply, failing to support the diverse activities required by psychotherapeutic
landscapes and thus restricting residents’ right to choose spatial usage.

Surveys indicate that some high-density residential areas lack effective management
and maintenance mechanisms for landscape spaces, leading to issues such as environmental
squalor, facility damage, illegal space occupation, and pedestrian safety hazards. These phe-
nomena reflect a responsibility deficit in spatial management processes, which undermines
the use value of landscape spaces, fails to effectively safeguard residents’ right to spatial
usage, further exacerbates spatial usage injustice, and weakens the psychotherapeutic
function of landscape spaces.

3.1.2. Influencing Factors

The formation of landscape space problems in high-density residential areas is the
result of the combined effect of multiple factors and the logic of space production. The
influencing factors are also closely related to the realization path of spatial justice. Among
them, natural factors, as the physical basis of landscape space, their distribution and
characteristics directly affect the quality and fairness of space use. Reasonable utilization of
natural conditions is an important prerequisite for achieving spatial justice.

Sunlight Environment: Constraints on Temporal Equity of Spatial Usage

Solar radiation serves as a core determinant of landscape space comfort and exerts a
significant regulatory effect on residents’ psychotherapeutic behaviors. Shijiazhuang boasts
an average annual sunshine duration of 2480.5 h, with seasonal distribution as follows:
28% in spring, 26% in summer, 23% in autumn, and 21% in winter. The overall solar
conditions are favorable, and adequate sunshine coupled with ventilation can effectively
enhance residents’ physical and mental well-being while promoting their engagement in
therapeutic activities.

However, from the perspective of temporal equity in space utilization, a seasonal
contradiction arises between insufficient winter sunshine and excessive summer solar
exposure. Specifically, short winter daylight hours reduce the comfort of certain activity
spaces, whereas intense summer sunshine may curtail residents” outdoor activity duration.
This phenomenon reflects a lack of adaptability to natural conditions in landscape space
design, failing to fully safeguard residents’ equal right to space access across seasons. To
address this, seasonal shading and daylighting optimization strategies are required to
achieve temporal equity in space utilization.

Acoustic Factors: Inclusive Provision of Spatial Sensory Experiences

Sound, as a pivotal sensory element in landscape spaces, has its therapeutic value
scientifically validated [66]. Therefore, sound design for landscape spaces should accommo-
date the sensory needs of diverse groups, provide diversified sound environment options,
avoid the disruption of a single sound environment to some residents, safeguard residents’
equal right to access sound therapy, and achieve inclusive provision of sensory experiences.
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Color Factors: Diverse Adaptability of Spatial Psychological Regulation

Color influences the excitability of human cranial nerves through variations in wave-
length and frequency, exerting a significant regulatory effect on psychological states [67].
The color design of landscape spaces is inherently a process of allocating psychotherapeutic
resources. It requires that color combinations fully account for the psychological needs
and health status of diverse resident groups, avoid discomfort caused by monochromatic
design to certain populations, and provide residents with equitable access to psychological
regulation resources through the scientific integration of diverse colors—thereby enhancing
the inclusivity and therapeutic efficacy of the space.

Spatial Hierarchy: Diversified and Equitable Provision of Spatial Functions

The richness of spatial hierarchy directly correlates with the diversity and level of
engagement in resident activities, constituting a key factor in enhancing the vitality of
landscape spaces. According to spatial justice theory, landscape spaces must transcend the
limitations of mono-functionality to construct a diversified spatial system that integrates

e

“private—public,” “concentrated—dispersed,” and “planar-vertical” configurations. This
approach addresses the activity needs of distinct groups by providing private sanctuaries
for solitary meditation alongside public realms for group interaction, while simultaneously
configuring concentrated activity zones and distributed resting nodes. By ensuring the
equitable provision of diversified spaces, this strategy stimulates residents” enthusiasm for
engaging in therapeutic activities and reinforces community cohesion, ultimately realizing

a just allocation of spatial functions.

3.2. Evaluation Factors and Weights of Psychological Therapeutic Landscape Spaces
3.2.1. Participant Information

Figure 3 illustrates the gender ratio of the respondents, with males accounting for 46%
and females for 54%, approximating a balanced 1:1 distribution. Figure 4 presents the age
distribution, which is characterized by a predominance of young and middle-aged adults.
In terms of identity status, 89.2% of the respondents are residents of the surveyed areas.
Figure 5 depicts the willingness to participate in community governance, revealing that
the majority of participants hold a relatively positive attitude. Regarding the utilization of
community spaces, the data indicates that 75% of respondents spend less than one hour
daily in community public spaces, whereas only 5.1% engage in activities for more than
three hours.

B Male ® Female

Figure 3. Ratio of male to female respondents.
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Figure 4. Age distribution of respondents.
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Figure 5. Respondents’ willingness to participate in community governance.

3.2.2. Extraction of Evaluation Factors for Spatial Justice

This section analyzes the evaluation hierarchy of psychological therapeutic spaces
among general residents by applying the factor extraction method in SPSS software, based
on data from resident questionnaires. First, reliability analysis was conducted on two
components of the questionnaire: Part 1 (residents’ needs for therapeutic spaces) and Part
2 (evaluation of environmental justice in public spaces). The KMO value was calculated
as 0.807, which exceeds the threshold of 0.5, indicating that the data is suitable for prin-
cipal component extraction and demonstrates high validity. Subsequently, the principal
component analysis (PCA) was applied to the 11 items to extract key factors, with varimax
rotation employed for factor rotation. The total variance explained is presented in Table 2.
The results revealed 4 principal factors, which collectively account for 42.72% of the total
variance in the sample.
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Table 2. Total Variance Explained Table.
Total Variance Cumulative Total Variance Cumulative Total Variance Cumulative
Percentage % Percentage % Percentage %
1 1.321 12.009 12.009 1.321 12.009 12.009 1.269 11.539 11.539
2 1.190 10.817 22.826 1.190 10.817 22.826 1.189 10.807 22.346
3 1.107 10.065 32.891 1.107 10.065 32.891 1.141 10.369 32.715
4 1.081 9.829 42.720 1.081 9.829 42.720 1.101 10.005 42.720
5 1.041 9.467 52.187
6 0.963 8.755 60.943
7 0.954 8.672 69.614
8 0.915 8.315 77.929
9 0.879 7.995 85.924
10 0.777 7.063 92.987
11 0.771 7.013 100.000

Table 3 presents the rotated factor matrix derived from the factor analysis. The
results indicate that residents’ evaluations of psychological therapeutic landscape spaces in
high-density residential areas are structured into four distinct dimensions: the practical
dimension (explaining 11.53% of the variance; comprising Questions 3, 6, 7, and 8), the
ecological dimension (explaining 10.8% of the variance; comprising Questions 5 and 10),
the social dimension (explaining 10.369% of the variance; comprising Questions 1 and 9),
and the managerial dimension (explaining 10% of the variance; comprising Questions 2, 4,
and 11).

Table 3. Rotation Factor Matrix Table.

The Rotated Component Matrix A

Ingredient
1 2 3 4
1. From the perspective of the equitable allocation of community spatial
resources and demand adaptation, do you believe the current spatial 0.293 0,031 0.543 0.126

environment of the community satisfies your needs for psychological

restoration?

2. From the dimension of security assurance within spatial justice, do you
consider that the safety environment of community public spaces provides ~ 0.292 —0.140 0.052 0.370
an equitable experience of safety for all residents?

3. At the level of accessibility and usage rights regarding community
natural spaces, what emotional experiences do you derive when engaging  0.512 0.249 —0464 —0.145
with the natural environment outdoors?

4. At the level of accessibility and usage rights regarding community
natural spaces, what emotional experiences do you derive when engaging  —0.105  —0.006 0.128 0.770
with the natural environment outdoors?

5. From the perspectives of community public space accessibility and
spatial justice, do you perceive travel to these spaces as being both 0.046 0.702 0.138 0.022
convenient and equitably accessible?

6. From the perspectives of community public space accessibility and
spatial justice, do you perceive travel to these spaces as being both 0.546 —0.087 0.083 0.009
convenient and equitably accessible?

7. Integrating the equitable allocation of community spatial resources with

the adaptation to residents’ livelihood needs, how would you rate your

0.374 —-0.121 0.274 0.053

satisfaction with the provision and layout of recreational facilities within

the community?

https:/ /doi.org/10.3390/buildings16061260


https://doi.org/10.3390/buildings16061260

Buildings 2026, 16, 1260

14 of 27

Table 3. Cont.

The Rotated Component Matrix A

Ingredient

2

3

8. From the perspective of information accessibility and resource allocation
within spatial justice, how satisfied are you with the installation and
layout of cultural facilities such as notice boards, signage, and wayfinding
markers within the community?

0.611

0.066

0.010

0.000

9. From the perspective of information accessibility and resource allocation
within spatial justice, how satisfied are you with the installation and
layout of cultural facilities such as notice boards, signage, and wayfinding
markers within the community?

—0.010

0.219

0.658

—0.195

10. From the perspective of the diversified utilization of community spatial
resources and residents’ rights to spatial development, do you desire that
spaces such as balconies, walls, and rooftops within the community
support plant cultivation activities?

0.108

—0.708

0.076

—0.028

11. Incorporating the principle of equalized configuration of livelihood
services within spatial justice, would you support the addition of public
service facilities, such as health monitoring devices, within the
community?

0.010

0.196

—0.267

0.541

Note: The bolded values are the factor loadings with the largest absolute values.

3.2.3. Calculation of Evaluation Factor Weights

As illustrated by the statistical results in Figure 6, among the evaluation factors for spa-
tial justice within the therapeutic landscapes of high-density residential areas, the ecological
dimension achieved the highest score of 4.01. This was followed by the social dimension
and the managerial dimension, which recorded scores of 3.94 and 3.72, respectively. The
practical dimension received the lowest score, at 3.07.

4,50
401 3.04
4.007 3.72
350
3.07

3.00

2,50

2,00

1.504

1.00

0,50

Q.00 T T T 1

Practical dimension Ecological dimension Social dirmension Management dimension
Figure 6. Scores of factor evaluation.
Weight calculations for the spatial justice evaluation factors were performed using
SPSS software to determine the relative importance of each factor category within public

perception, thereby providing empirical data for future community therapeutic landscape
planning. Initially, the subjective data for the four evaluation factors were standardized.
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Subsequently, factor analysis was conducted on these standardized values to generate the
factor loading matrix presented in Table 4. The analysis of factor weights is primarily based
on the factor loading matrix derived from Principal Component Analysis.

Table 4. Component matrix of each evaluation factor.

Ingredient
1 2
Practical dimension 0.590342 0.114543
Ecological dimension 0.29898 0.477095
Social dimension 0.724598 —0.06773
Managerial dimension —0.14378 0.879489

Figure 7 illustrates the weight values for each evaluation category, which, in descend-
ing order, are the ecological dimension, practical dimension, managerial dimension, and
social dimension. A comparison between the evaluation scores and the weight rankings
reveals significant discrepancies within the practical and social dimensions. This phe-
nomenon reflects an imbalance between the importance weights of the various spatial
justice evaluation dimensions for therapeutic landscapes in high-density residential areas
and their actual construction performance. Specifically, the resource investment and prior-
ity allocation across these dimensions in current therapeutic landscape development fail to
align effectively with the weighted requirements identified within the evaluation system.

0.220 0.230 0.240 0.250 0.260 0.270
Figure 7. Evaluation of factor weights.

3.3. Differences in Therapeutic Landscape Evaluation Under Social Group Differentiation

While factor analysis identified the cognitive evaluations and weight distributions
across various spatial justice dimensions for therapeutic landscapes, the cumulative vari-
ance explanation rate of 42.72% suggests that the factors influencing evaluations in high-
density residential areas are relatively multifaceted. Consequently, a more granular and
in-depth analysis of specific questionnaire Questions is necessitated.

3.3.1. Evaluation Comparison

The evaluation of the demand for therapeutic spaces and environmental justice re-
garding public spaces in high-density residential areas (specific Questions are detailed in
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4.50

Table 3) employed a 5-point scale, wherein higher numerical values indicate more positive
subjective attitudes. Initially, Spearman’s correlation coefficient was utilized to analyze the
degree of association among the 11 specific Questions. The analysis revealed significant
positive correlations across all 11 Questions. This indicates that, overall, there is a strong
correlation between residents” demand for therapeutic spaces and the evaluation of envi-
ronmental justice in this study, thereby ensuring the robustness of the results regarding
subjective perception evaluation.

Subsequently, statistical frequency analysis was utilized to obtain results regarding
residents” demands for therapeutic spaces and their evaluation of environmental justice
in public spaces within high-density residential areas, as illustrated in Figure 8. Question
10, asking “Do you desire that spaces such as balconies, walls, and rooftops within the
community support plant cultivation activities?” achieved the highest score of 4.08. In
contrast, Question 2, asking “ Do you consider that the safety environment of community
public spaces provides an equitable experience of safety for all residents?” received the
lowest rating, at only 3.25. The remaining evaluations exhibited minimal variance, with
scores ranging between 3.7 and 4.0.

3.99 e
3.96 : 3.93 3.94 3.89 3.91 328
4.00+ 377 :
; 3.70
3.504 596
3.004
2.50
2.00+
1.504
1.004
0.50 1
OOD R T T T T T T T T T T

Question 1 Question 2 Question 3 Question 4 Question 5 Question 6 Question7 Question 8 Question @ Question 10 Question 11

Figure 8. Evaluation results of specific issues in the therapeutic landscape.

3.3.2. Factors Affecting Evaluation

A K-S test for normality was conducted, confirming that the data follows a normal
distribution. Drawing on relevant studies indicating that sociodemographic characteristics
influence respondents’ subjective perceptions of the environment [68], this study utilized
Analysis of Variance (ANOVA) to examine the impact of individual factors—including age
and gender—on the demand for therapeutic spaces in high-density residential areas and
the evaluation of environmental justice in public spaces. Table 5 presents the significance
coefficients for the factors analyzed via ANOVA.
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Table 5. Subjective cognitive evaluation of therapeutic landscape in high-density residential areas
based on variance analysis of changes in different social characteristics.

Participation in Identit Activit
Gender Age Gover;nance Categor};f Duratio};

Question 1 0.836 0.533 0.805 0.893 0.775
Question 2 0.645 0.765 0.108 0.580 0.939
Question 3 0.729 0.086 0.825 0.674 0.337
Question 4 0.926 0.338 0.005 ** 0.024 * 0.557
Question 5 0.073 0.313 0.737 0.407 0.023 *
Question 6 0.000 ** 0.842 0.824 0.038 * 0.618
Question 7 0.345 0.385 0.647 0.535 0.920
Question 8 0.749 0.043 * 0.066 0.020 * 0.531
Question 9 0.298 0.134 0.331 0.370 0.189
Question 10 0.133 0.782 0.534 0.847 0.570
Question 11 0.321 0.322 0.361 0.654 0.894

** The representative significance level is at the 0.01 level; * The representative significance level is at the 0.05 level.

The ANOVA results indicate that gender significantly influenced responses to Ques-
tion 6 (Do you perceive travel to these spaces as being both convenient and equitably
accessible?). Significant differences were observed across age groups regarding Question
8 (How satisfied are you with the installation and layout of cultural facilities such as
notice boards, signage, and wayfinding markers within the community?). Willingness
to participate in community space governance had a significant impact on Question 4
(What emotional experiences do you derive when engaging with the natural environment
outdoors?). Identity category had a substantial effect, showing significant influence on
Questions 4, 6, and 8. Finally, the duration of time residents spent in community spaces
significantly affected Question 5 (Do you perceive travel to these spaces as being both
convenient and equitably accessible?).

Further analysis was conducted on the differential evaluations among population
groups based on these influencing factors. As shown in Figure 9, male respondents
were more inclined than female respondents to perceive the configuration of community
spaces as convenient for all residents to engage in fitness and related activities. Figure 10
illustrates the satisfaction ratings regarding the layout of community cultural facilities
across different age groups; minors (under 18) and middle-aged respondents (41-65)
reported higher satisfaction, whereas young adults and elderly respondents reported
relatively lower satisfaction.

Question 6 Do you think the spatial configuration within
the community is convenient for all residents to carry out
fitness activities and other events?

3.900

3.855

3.850

3.800

3.750

3.703

3.700

3.650

3.600
Male Female

Figure 9. Differences in Gender Evaluation of Question 8.
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Question 8 How satisfied are you with the setting and
layout of cultural facilities such as bulletin boards,
signboards, and road signs in the community?

3.870

3.300

Under 18

19-40 41-65 Over 65

Figure 10. Differences in evaluation of question 8 by age groups.

Figure 11 reveals significant differences and substantial fluctuations in evaluation

scores based on the willingness to participate in community space governance. The eval-

uation score peaked when the willingness to participate was “average,” indicating that

this group of residents had the highest recognition of the reasonableness of night lighting

configurations. Figure 12 details the specific discrepancies across respondent identity

categories regarding Questions 4, 6, and 8; non-residents gave higher satisfaction ratings
for night lighting configurations and fitness activities, while residents reported higher

satisfaction with the provision and layout of cultural facilities. Finally, as indicated in

Figure 13, respondents who spent less than one hour on community activities reported

higher satisfaction with the convenience of access. Furthermore, the data demonstrates a

negative correlation, where satisfaction levels decrease as the duration of residents” activity

in the community increases.

4,800+

4,600+

4,400+

4.200 4

4.000 4

3.800+

3.600

3.400

3.2004

3.000

Question 4 Do you think the night lighting facilities in the public spaces of the
community are sufficient and reasonably allocated for use by all residents

Very hopeful

)
Quite hopeful Neutral Mot hopeful Extremely not hopeful

Figure 11. Differences in evaluation of question 4 by different participation intentions.
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Figure 12. Differences in evaluation of questions 4, 6, and 8 by different identity categories.

Question 5 Do you think it is convenient and fairly
accessible to travel to the community public space?

4,050
4.000
3.950
3.900
3.850
3.800
3.750
3.700 A
3.650
3.600

3.550 T T
Within 1 hour 1-3 hours Over 3 hours

Figure 13. Differences in evaluation of question 5 for different activity durations.

4. Discussion

This section will systematically dissect the core dilemmas of injustice in the psycho-
logical therapeutic landscape spaces of high-density residential areas, grounded in the
core framework of spatial justice theory and integrated with experimental findings. It
will analyze the similarities and differences between the evaluation dimensions of this
study and those of other types of therapeutic landscape assessments, while exploring the
characteristics of demand differentiation and internal mechanisms among different social
groups regarding therapeutic landscapes, thereby providing theoretical guidance for the
planning and design of inclusive psychological healing landscapes.

4.1. Analysis of Spatial Justice Dilemmas in Therapeutic Landscapes of High-Density
Residential Areas

The findings indicate that three intertwined issues—insufficient spatial inclusivity,
the absence of ecological spatial justice, and the inadequacy of facility and management
systems—collectively undermine the psychological therapeutic function of the landscape.
Furthermore, the standardized design paradigm overlooks the heterogeneous needs of
residents with diverse social backgrounds and educational levels, ultimately giving rise to
implicit social segregation. This phenomenon confirms that the attenuation of the social
integration function of landscape spaces in high-density residential areas is fundamentally
rooted in the absence of spatial distributive justice. The lack of ecological spatial justice
exposes the conflict between the profit-driven orientation of “maximizing land value” and
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the protection of residents” ecological rights. As core carriers of psychological therapeutic,
natural landscape elements are essential for the mental health of urban residents [69]. Their
insufficient provision not only leads to the loss of landscape diversity but also deprives
residents of the right to equitable access to natural therapeutic, further verifying the
potential negative impacts of unfair ecological space distribution on residents’ physical
and mental well-being. Existing studies have demonstrated that short-term exposure to
architectural green facades in high-density urban environments can effectively activate
brain waves associated with human relaxation and enhance parasympathetic nervous
system activity, thereby significantly improving individuals” emotional states and positive
psychological experiences. This intervention exhibits clear effects on stress recovery and
well-being enhancement [70]. This finding aligns with the result presented in Section 3.3.1,
where plant cultivation activities received the highest public evaluation. Thus, high-density
residential areas can effectively address the challenge of insufficient green space provision
through vertical greening—a landscape form characterized by its inclusivity and low
spatial footprint.

The therapeutic influence of the environment on psychological development relies on
the synergy between spatial provision and management [71]. However, this study finds that
the inadequacy of facilities and management systems in many residential areas partially
reflects the dual absence of initial allocation and process guarantee in the realization
of spatial justice. This not only restricts residents’ choices in space utilization but also
undermines the psychological therapeutic efficacy of the landscape, highlighting that
landscape space planning in high-density residential areas must address the dual justice
demands of resource provision and process management.

4.2. Analysis of Differences in the Structure and Weighting of Evaluation Factors

This study identified four analytical levels: practical, ecological, social, and manage-
ment. In contrast, the traditional healing landscape is deeply integrated and constructed
from the dimensions of material, cognitive, and social cultural rituals [72]. The four-
dimensional analytical framework proposed in this study, while inheriting the core essence
of traditional healing landscapes that “healing is not an inherent attribute of the place but a
relational generation of multiple elements and subject interactions [73]”, has completed
theoretical adaptation and system expansion in response to the constraints of the built
environment in high-density residential areas, residents’ psychological healing needs, and
the core goal of spatial justice. Specifically, the practical and ecological levels deepen
the traditional material dimension, addressing the issue of unfair distribution of spatial
resources in high-density environments; the social level extends the relational healing of the
binary subject to the construction of a multi-social connection network in the community;
the newly added management level fills the research gap in the long-term operation and
institutional guarantee of the traditional system, providing systematic theoretical guidance
for related planning practices.

Existing studies have demonstrated that the integration of high-quality soundscapes
in urban environments enhances environmental restorative capacity [74]. As shown in
Table 6, soundscape research typically extracts 2-3 principal factors, with 1-2 factors often
exhibiting significantly higher weights and explaining the majority of variance. By contrast,
therapeutic landscapes in high-density residential areas constitute a complex, multi-sensory
therapeutic system integrating visual, auditory, tactile, and olfactory modalities. Corre-
spondingly, this study extracted four principal factors with relatively balanced weights,
each contributing approximately equally to the total sample variance. This suggests a
more complex evaluation structure for therapeutic landscapes in high-density residential
areas, with a greater number of factors influencing subjective assessments. In other ur-
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ban ecological landscape studies, a single factor (e.g., the “lifestyle” principal factor in
university campus settings) often exerts a dominant influence on overall perception and
largely determines evaluation outcomes. However, the balanced importance of factors in
this study indicates that, from a spatial justice perspective, future utilization of therapeutic
landscapes in high-density residential areas can leverage a diverse range of hierarchical
factors across multiple dimensions.

Table 6. Comparison of research results of semantic segmentation method in different soundscape

studies.
Research Content and Research Object Main Factors
Life
University campus soundscape evaluation [75] Communication
Spatial sense
Relaxation
Acoustic and landscape evaluation of urban public open spaces [76] Commu.m'catlon
Spatiality
Dynamic
Resting
Investigation of traditional village soundscapes [77] Meditation sensation

Spatial sense

The weight analysis of evaluation factors reveals the public’s cognitive preferences
regarding the spatial justice of therapeutic landscape spaces. The ecological dimension
emerges as the most highly prioritized evaluation factor among the public. This not only
reflects, to a certain extent, residents” urgent demand for natural therapeutic resources
but also indirectly indicates the scarcity of green spaces in high-density residential areas.
The practical dimension ranks second, reflecting residents’ fundamental demands for util-
itarian functions of landscapes (e.g., recreation and fitness), which aligns with the core
positioning of therapeutic landscapes as a tool for daily physical and mental regulation.
However, a significant discrepancy exists between the evaluation scores and weight rank-
ings of the practical and social dimensions. This result reveals a “cognition-construction
imbalance” in the spatial justice of therapeutic landscape spaces in high-density residential
areas: the current prioritization of landscape resource investment and allocation fails to
align with the public’s demands for therapeutic landscape spaces, leading to insufficient
fairness and rationality in spatial resource allocation. The evaluation results and weight
distribution of the management dimension underscore the importance of “process guar-
antee” in spatial justice. While the fair initial allocation of spatial resources serves as a
foundation, a robust management mechanism is critical to ensuring the sustainable use
of space. The issues identified in the survey—such as environmental squalor and facility
damage—corroborate the low evaluation of the management dimension. Thus, landscape
planning for high-density residential areas must establish a full-chain justice guarantee
mechanism encompassing “planning, construction, and management.” The social dimen-
sion has the lowest weight, indicating that the provision of social interaction functions
in existing therapeutic landscapes may not fully meet residents’ needs within the context
of psychological therapeutic landscape planning for high-density residential areas. This
mismatch undermines the inclusiveness of therapeutic landscapes and their therapeutic
efficacy in the social dimension.
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4.3. Disparities in Spatial Needs and Justice Claims Under Social Group Differentiation

The results of the analysis of variance indicate that social background characteristics
such as gender, age, identity category, and activity duration have a significant impact
on residents’ evaluations of spatial justice, reflecting the differences in the needs and
perceptions of therapeutic landscapes among different groups of people.

The results of variance analysis indicate that social background characteristics such as
gender, age, identity category, and activity duration exert a significant influence on residents’
spatial justice evaluations, reflecting the divergent needs and perceptions of therapeutic
landscapes among different demographic groups. Gender differences significantly impact
the evaluation of fitness space configuration, with males reporting significantly higher
satisfaction than females. This finding reveals that the current design and layout of fitness
facilities are more aligned with male usage habits—a phenomenon likely stemming from the
insufficient consideration of women’s specific needs (e.g., safety, privacy, and parent—child
interaction functions) during the planning and design phase, which results in the failure to
balance the rights of different genders in therapeutic landscape planning. In terms of age,
minors and middle-aged groups exhibit higher satisfaction with cultural facilities, while
young and elderly groups show lower evaluations. This discrepancy may be attributed
to the differentiation of activity needs across age groups: minors prioritize entertainment-
oriented signage, middle-aged individuals focus on practical guidance, young people
demand higher aesthetic and interactive qualities in cultural facilities, and the elderly rely
more on clear wayfinding systems. Thus, in the planning of therapeutic landscapes, the
principle of “age-friendly inclusivity” must be emphasized to accommodate the needs
of diverse age cohorts. For instance, for the elderly population, age-specific therapeutic
landscape spaces can be designed by integrating dimensions such as spatial organization
and sensory experience [78]. For adolescents, landscapes with local cultural attributes can
be incorporated to enhance their perceptual restoration potential and stress alleviation
effects [79].

Public identity categories significantly shape the demand for and perception of thera-
peutic landscapes: non-residents express higher satisfaction with night lighting and fitness
facilities, whereas residents demonstrate greater recognition of cultural facilities. This
pattern may arise from non-residents’ lower usage frequency and more superficial needs,
while residents—as long-term users—are more sensitive to the detailed flaws and manage-
ment gaps of spatial facilities, making their evaluations more reflective of the actual quality
of therapeutic landscapes. A negative correlation is observed between activity duration
and evaluations of travel convenience, further confirming that long-term users have higher
demands for spatial quality. In future landscape planning for high-density residential
areas, priority should be given to the needs of core users: optimizing spatial accessibility
and enhancing facility support to safeguard the spatial rights of high-frequency users.
Additionally, the willingness of the public to participate in community governance has
a differentiated impact on night lighting evaluations. The group with “moderate” will-
ingness reports the highest evaluations, possibly because their expectations of the spatial
environment are more aligned with actual supply. Groups with high willingness are more
sensitive to spatial issues due to their higher participation, while those with low willingness
lack a deep understanding of the spatial environment due to low usage frequency.

Based on the analysis of the aforementioned influencing factors, the design of therapeu-
tic landscapes should align with the evolving context of the times, integrating progressive
adaptive devices and e-health technologies [80], thereby delivering therapeutic spaces
that cater to the physical health needs of diverse populations [81]. Furthermore, findings
from the differential analysis indicate that the realization of spatial justice in therapeu-
tic landscape spaces necessitates not only supply optimization at the planning level but
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also the facilitation of residents’ participation in spatial governance [82]. A robust inter-
active mechanism encompassing “demand articulation—planning response—feedback-
based optimization” should be established to fully amplify the spatial justice claims of
multiple stakeholders.

5. Conclusions

This study investigates psychological therapeutic landscapes within high-density
residential areas. By analyzing existing issues through the lens of spatial justice, it proposes
relevant strategies for future planning. The principal conclusions are as follows:

1. The core predicament of the psychological therapeutic landscape space in high-
density residential areas essentially lies in the structural imbalance of spatial justice, which
is specifically manifested as insufficient spatial inclusiveness, the absence of ecological
spatial justice, and an imperfect facility management system. The existing problems, caused
by the inadequate adaptation of physical attributes such as sunlight, sound, color, and
spatial hierarchy, directly affect the temporal fairness, sensory inclusiveness, and functional
diversity of space usage, resulting in the lack of justice in the therapeutic landscape space.
Against this backdrop, subsequent planning and management of therapeutic landscapes
should incorporate design strategies for the equitable accessibility of green spaces and
establish a robust management framework, so as to safeguard the equal right of diverse
groups to access ecological therapeutic resources.

2. Residents’ evaluation of spatial justice in psychological therapeutic landscapes can
be explicitly categorized into four dimensions: the practical dimension, ecological dimen-
sion, social dimension, and management dimension. The weights of these dimensions
exhibit balanced differences, reflecting the complexity of the evaluation structure and the
multiplicity of influencing factors. The weight ranking is as follows: ecological dimension
(highest), practical dimension, management dimension, and social dimension (lowest). The
ecological dimension’s highest weight corroborates residents’” urgent demand for natural
therapeutic resources; the practical dimension’s second-place ranking underscores the core
value of basic landscape functions such as recreation and fitness. This evaluation system
provides a quantitative foundation for subsequent optimization of therapeutic landscapes
in high-density residential areas grounded in spatial justice. For instance, by integrating
regional climatic characteristics (e.g., the seasonal sunlight distribution in Shijiazhuang)
and establishing a full-chain management system encompassing “planning, construction,
operation, and maintenance,” the sustainability of residents” access to therapeutic spaces
can be ensured.

3. Frequency analysis reveals that the item “support for plant cultivation” achieved the
highest score, while “equity of public space safety” scored the lowest, reflecting residents’
core demands for ecological space utilization and safety rights. Variance analysis indicates
that individual characteristics such as gender, age, and identity category exert a significant
influence on evaluations: males report higher satisfaction with fitness spaces; minors and
middle-aged groups show greater recognition of cultural facilities; non-residents rate night
lighting and fitness facilities more favorably than residents; activity duration is negatively
correlated with evaluations of travel convenience; and the group with “moderate” will-
ingness to participate in community governance demonstrates the highest recognition of
night lighting. These differences essentially reflect the divergence in spatial needs, usage
frequency, and expectations across different groups. Therefore, in the design of therapeutic
landscapes, the principle of differentiated adaptation should be adopted—for example,
addressing the parent-child interaction needs of female users, as well as the aesthetic
and interactive needs of different age groups—while fully safeguarding residents’ right to
participate in planning, so as to formulate an inclusive therapeutic landscape scheme.
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This study constructs an evaluation system for spatial justice of psychological healing
landscapes in high-density residential areas, systematically revealing the predicaments of
spatial injustice and the patterns of differentiated group needs. It provides core theoret-
ical support and empirical evidence for the planning of inclusive healing landscapes in
northern Chinese cities. In future research, comparative studies will be conducted across
multiple cities and residential area types to further validate the findings and enhance the
generalizability of the research outcomes. Existing research has confirmed that wearable
sensors can establish a quantitative correlation between landscape environments and res-
idents’ health responses through real-time physiological data collection [83], addressing
the core limitation of traditional landscape design that relies on empirical judgment [84].
The mature equipment verification specifications and quality control systems of wearable
sensors also offer rigorous methodological assurance for the reliability of physiological
data. However, this study has limitations: subjective evaluations account for an excessively
high proportion, and the causal mechanisms underlying the therapeutic effects of land-
scape elements have not been verified through controlled experiments. Future research
will employ VR technology to construct virtual scenes of gradient therapeutic landscapes,
conduct controlled experiments using human factors equipment such as eye trackers and
wearable physiological sensors, precisely quantify the psychological therapeutic effects
of different landscape elements, verify and optimize the spatial justice evaluation system,
and provide more accurate scientific support for the design of therapeutic landscapes in
high-density residential areas.
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