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Rapid urbanization and demographic diversification are reshaping the
structure and functioning of residential environments. In high-density cities,
inclusive landscape design faces increasing challenges related to spatial inequality
and differentiated user needs. This study proposes a Space—Behavior—Perception
(SBP) framework together with a Community Needs Mapping toolkit to support
inclusive residential landscape design. The findings demonstrate that spatial
accessibility, behavioral support, and perceptual inclusivity interact to determine
overall inclusivity, while mobility-limited residents continue to experience spatial
inequities. The results highlight the importance of integrated design approaches
that address spatial, behavioral, and perceptual dimensions.
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INTRODUCTION

Contemporary urban development is characterized by increasing
demographic diversity, population aging, and growing socio-spatial disparities. Within
this context, residential landscapes function not only as aesthetic components but as
everyday environments that structure social interaction, regulate movement, and
shape perceptions of belonging [1-2]. Spatial organization directly influences
patterns of access, participation, and inclusion. From the perspective of spatial
justice, space acts as a medium that distributes opportunities unevenly among
different social groups [3].

Global policy frameworks have increasingly emphasized inclusive urban
development. The United Nations’ New Urban Agenda calls for equitable access to
public space and urban services [4]. Yet inclusion in practice often remains narrowly
interpreted as compliance with accessibility standards. While barrier-free
infrastructure has expanded, experiential exclusion persists. Research in
environmental behavior suggests that physical accessibility alone does not
guarantee meaningful participation [5]. The ability to use space, interact within it, and
perceive it as welcoming is equally important. This disconnect between normative
aspirations and lived experience is especially visible in high-density urban contexts,
where limited land resources intensify competition for spatial access and amplify the
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consequences of design decisions. All data and conclusions in this paper are derived
from the author’s independent empirical research on three high-density residential
communities in eastern China using mixed research methods.

PURPOSE

This study aims to develop and validate a Space—Behavior—Perception (SBP)
framework and a Community Needs Mapping toolkit for inclusive residential
landscape design in high-density urban contexts. The research focuses on revealing
the interaction between spatial configuration, behavioral engagement, and
perceptual experience, as well as identifying their role in enhancing inclusivity and
spatial equity.

RESULTS AND DISCUSSION

Inclusive landscape design in high-density residential areas offers a practical
path to advance spatial justice and equitable urban planning. This study develops
and validates the SBP framework (fig. 1), defining inclusivity as a dynamic process
instead of a static state, and uncovering the mechanism converting spatial
configuration into real experiential inclusion. The framework is developed and
verified based on empirical data: 612 valid questionnaires, 48,372 behavioral
trajectory records, 1,284 spatial segments and 18 semi-structured expert interviews.

First, spatial accessibility is the structural basis of inclusive landscapes, with
its effect strongly mediated by behavioral engagement. Spatial accessibility
significantly boosts behavioral support (3 = 0.48, p < 0.001), explaining 23% of
usage variation. Behavioral heatmap analysis of trajectory data shows that pocket
parks and communal courtyards with seating, greenery and social functions support
longer stays and higher interaction, while pure circulation corridors see low
engagement. Physical accessibility alone is insufficient; behavioral activation is

necessary.
Spatial Accessibility (S)
p=0.48*""
LEX LUl Behavioral Support (B) B=0.41"**
/ =052+ \

Perceptual Inclusivity (P) Overall Inclusivity
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Overall Inclusivity

Fig. 1. Structural Equation Model of the SBP Framework

Second, perceptual inclusivity is the core mediator and strongest predictor of
overall inclusivity (B = 0.52, p < 0.001). Spatial and behavioral factors jointly explain
41% of perceptual inclusivity variance, and the full model explains 56% of total
inclusivity variance. Subjective experiences such as perceived safety, fairness and
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belonging are critical to holistic inclusion. ANOVA analysis of survey data shows
significant gaps across mobility groups (F = 24.37, p < 0.001), with inclusivity scores
dropping from 4.18 (no limitation) to 3.21 (severe limitation), proving experiential
inequality persists despite accessibility compliance.

Third, this study develops the Community Needs Mapping toolkit, integrating
spatial syntax, behavioral tracking, perceptual surveys and structural equation
modeling for measurable, replicable inclusive planning. This toolkit quantifies the
shift from spatial potential to behavioral and perceptual inclusion, supporting equity
diagnosis and design simulation, unlike traditional accessibility audits.

Application of the SBP framework (fig. 2) is limited by site context, population
structure and management rules, requiring adaptive adjustments and community
participation for better local fit. Digital tools like spatial syntax analysis, behavioral
mapping and A-BIM used in the framework were verified and applied in empirical
research, with effects tested via actual data, improving design precision and
efficiency.

Modular Facilities
Cultural Translation

Microclimate Optimization

Governance Coordination

SPB Model

Community Needs Mapping
A-BIM
Spatial Syntax
Behavior Tracking

Perception Survey

Fig. 2. Operational Framework for Inclusive Residential Landscape Planning

This study proves the process-based SBP framework effectively connects
spatial configuration, behavioral practice and perceptual experience. Integrating
quantitative analysis, behavioral feedback and equity-focused strategies, it supports
the design of more inclusive, equitable and people-centered residential landscapes
in high-density cities.

CONCLUSIONS

This study confirms that residential landscape inclusivity is a dynamic
process driven by the interaction of space, behavior and perception, not a static
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result of physical design. Spatial accessibility forms the structural foundation,
behavioral engagement acts as a key mediator, and perceptual inclusivity
determines final inclusive outcomes. Mobility-limited groups still face severe
experiential inequality, meaning physical accessibility cannot resolve spatial injustice.

The proposed SBP framework and Community Needs Mapping toolkit offer a
measurable, replicable method to translate spatial justice theory into design practice.
Integrating multiple analytical methods, this research provides a systematic tool for
equity diagnosis and inclusive planning in high-density residential areas.

Findings suggest future inclusive landscape design should discard single
accessibility standards, prioritize behavioral activation and perceptual experience,
and adopt adaptive, community-participatory strategies. This study provides
theoretical support and practical routes for building equitable, inclusive and
sustainable urban residential environments.
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XYAH C., BYIICAKOBA T.

MPOEKTYBAHHA IHKIMKO3NBHUX XKUTIOBUX NTAHAWA®TIB: MIAXIA
HA OCHOBI BSAEMO[II MPOCTOPY, MOBEAIHKU TA CNIPUMHATTA

lllsudka ypbaHizauis ma OemoepachidvHa Ousepcucbikayis 3MiHIOMb
cmpykmypy ma yHKUIOHy8aHHS1 Xumiogoeo cepedosulya. Y micmax i3 8UCOKOH
winbHicmio  3abydosu  iHKMO3UBHULU naHOwaghmHul  OusalH cmukaemscs  3i
3pocmaroyuMu  8UKIUKaMuU, [o8’a3aHuUMU 3 [POCMOPOBOI0 HepigHicmio ma
pisHomaHimHicmio nompeb kopucmyeadig. Y 00cniOxXeHHi 3anpornoHo8aHO MoOerib
Space—Behavior—Perception (SBP) ma iHcmpymeHmapiti Community Needs
Mapping dna nidmpumKu MPOEKMy8aHHs iHKITI03UBHOZ0 XUMII08020 cepedosuua.
Pesynbmamu  nokasytomb, WO npocmoposa docmyrnHicmb, nogediHkosa
nidmpumMka ma nepuenmueHa IHKMO3USHICMb 83aeMO0ilomb,  BU3Ha4Yaryu
3aealibHUli pieeHb iHKMo3usHoCcMi, modi K MasrnoMobinbHi 2pynu HacenneHHs
npodoexyromb cmukamucsi 3 Ipocmopoesoro HepigHicmio. OmpumaHi pesynbmamu
niokpecrmb  8axnusicmb  iHmezpogaHux Ou3alHepcbKux nidxodis, WO
8paxosyoms rpPocmoposi, NoeediHKo8i ma rnepuenmueHi acrnekmu.

Knroyoei cnoea: iHkmo3usHuUl naHOwagmHul dusaliH, u3aliH XUumJsoeo20
cepedosuwa, modesnb Space—Behavior—Perception, dusaliH, opieHmoeaHuli Ha
Kopucmysaya, npocmopoga 00CMyIHIiCMb, NepyenmueHa iHKIMO3USHICMb.
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