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ABSTRACT:

Urban green spaces play a vital role in ecological, psychological, and social well-being, and urban parks,
as the most frequently accessed components of these spaces, are critical in enhancing users’ landscape
experiences and overall welfare. However, within the context of urbanization, planning practices often
prioritize spatial provision and functional configuration, while overlooking how users perceive and
evaluate the landscape environment. Although research on urban landscape perception has grown,
fragmented themes and inconsistent conceptualization limit knowledge integration. To overcome
these limitations, this study applies bibliometric visualization and content analysis to review 515 Web
of Science publications from 2005 to 2024, identifying a shift from physical and ecological attributes
toward multisensory experience, emotional engagement, and cultural interpretation. Based on these
insights, a comprehensive framework of landscape perception is proposed, together with future
research and application directions. The framework strengthens evidence-based design and provides
guidance for human-centered landscape planning in urbanizing cities.

Keywords: urban landscape perception; bibliometric review; multisensory experience; bhuman-centred
planning

1. Introduction

Under rapid urbanization, urban parks have become crucial settings for daily
recreation, social interaction, and stress relief (Campbell et al., 2016; Jiang & Marzbali,
2024; Wang et al., 2022). Spatial cues such as planting configurations, water features, and
sound-light conditions trigger perceptual processing through visual, auditory, and
olfactory pathways, thereby shaping landscape perception (Jennings et al., 2016; Jennings
& Bambkole, 2019). Empirical studies indicate that positive landscape perception supports
emotional restoration, strengthens environmental attractiveness, and increases willingness
to use public spaces (Ives et al., 2018; Subiza-Pérez et al., 2019). With growing demands
for health, safety, and outdoor experiences in the post-pandemic era, understanding how
urban landscapes are perceived and how such perception affects human—environment
relations has become a key agenda in contemporary urban research and planning practice
(Atiqul Haq et al., 2021; Farahani & Maller, 2018).

However, alongside high-density development, environmental pollution,
landscape homogenization, and ecological stress have emerged, undermining positive
petceptions of urban landscapes (Rao et al., 2021). Building on environmental stress theory
and attention restoration theory, negative sensory conditions such as persistent noise,
visual disorder and unpleasant smells elevate physiological arousal, interfere with
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emotional regulation and limit opportunities for psychological restoration. For example,
In Vancouver, reductions in street trees and flower beds increase noise exposure and glare
in pedestrian areas, weakening perceived safety and comfort (Nguyen & Morinaga, 2023),
as sensory overload heightens stress responses and diminishes feelings of calmness. A
study in Wuhan revealed that negative sensory stimuli in urban parks such as noise,
unpleasant smells, and visual disorder significantly reduce visitors’ perceptions of
landscape quality and ecological benefits (Zheng et al., 2020),demonstrating that landscape
perception closely mirrors the sensory qualities of the surrounding environment. Similarly,
when waterfront public spaces have poor accessibility to water or lack water-friendly
features, visitors” enjoyment and emotional benefits decline, leading to more negative
landscape perception (Yan et al., 2023), reinforcing that diminished sensory affordances
immediately weaken people’s emotional experience and overall landscape perception.
These studies show that degraded environmental conditions regularly produce negative
sensory impressions that lead to similarly reduced landscape perceptions across different
urban settings. Overall, such phenomena reveal a persistent neglect of multisensory and
emotional needs in public-space design, leading to a continued erosion of landscape
experience. In view of this situation, a more systematic research-level understanding of the
formation mechanisms of landscape perception is required.

At the academic level, research on landscape perception has increased and now
spans parks, streetscapes, and waterfronts, offering important perspectives on links
between environmental attributes and user experience (Filova et al., 2015; Weinreb &
Rofe, 2013). Nevertheless, the field remains fragmented in themes, theoretical viewpoints,
measurements, and conclusions, and syntheses of formative mechanisms are still limited
(Kawshalya et al., 2022). Therefore, this study conducts a bibliometric literature review to
develop an integrative conceptual framework that elucidates the pathways through which
environmental characteristics influence sensory expetience, emotional response, and
evaluative judgments. The aim is to provide a theoretical basis for enhancing positive
perception and informing design practice while guiding future research. Accordingly, the
study addresses the following questions:

. What research themes have landscape perception studies focused on over the past
two decades?

o How have the themes and focal concerns of landscape perception research
evolved over time?

. How can an integrative framework be developed to inform urban landscape
planning and design?

2. Materials and Methods
2.1 Data collection and screening

This study employed a bibliometric literature review and followed the PRISMA
2020 guidelines for screening procedures (Parums, 2021). Bibliometric analysis and
structured content analysis were combined to comprehensively examine the evolution of
research themes and key scholarly concerns. Data were retrieved from the Web of Science
Core Collection, which is widely recognised as an authoritative source for bibliometric
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studies (Gusenbauer & Haddaway, 2020). The search focused on the topics of “urban
park” and “landscape perception,” yielding an initial total of 1,102 records. After restricting
the results to English-language journal publications, the dataset was reduced to 958 items,
covering the period from 2005 to 2024 in order to reflect the recent development and
theoretical progression of research on landscape perception in urban parks. Figure 1
visually illustrates the annual publication trends in this field. Research output remained
relatively limited before 2010, followed by steady growth and a marked increase after 2020,
indicating rising academic attention to landscape perception in urban parks.
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Figure 1: Annnal trends in landscape perception publications

A structured data filtering procedure was applied to refine the initial dataset
retrieved from the Web of Science Core Collection. The search returned a total of 1102
records. Duplicate entries were first removed (n = 1079), followed by the exclusion of
non-English publications and studies outside the thematic scope of urban parks and
landscape perception. Works belonging to unrelated fields such as medicine, chemistry, or
material sciences were eliminated, resulting in 575 topic-relevant publications. After
removing conference papers and incomplete records, a final dataset of 515 journal articles
was retained for analysis. The complete workflow is summarized in Figure 2, which
outlines the steps used to construct the final dataset for bibliometric analysis.
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Figure 2: Data filtering and preparation for bibliometric analysis

2.2 Data analysis

VOSviewer and CiteSpace were used to conduct bibliometric analysis and
visualization, including keyword co-occurrence mapping, collaboration network analysis,
and thematic evolution identification. VOSviewer reveals structural relationships among
research themes (Jennings & Bambkole, 2019), whereas CiteSpace focuses on detecting
temporal patterns and emerging scholatly frontiers (Chen, 20106). Figure 3 illustrates the
main analysis contents conducted with VOSviewer and CiteSpace.
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Figure 3. Bibliometric data analysis

3. Results
3.1 Keyword co-occurrence analysis

This study employed VOSviewer to conduct a keyword co-occurrence analysis of

the selected publications and to identify the core themes and research emphases related to
landscape perception. As shown in Figure 4, the colours of the nodes indicate their average

Published by ECSDEV, Viadei Fiori, 34, 00172, Rome, Italy http://ecsdev.org



W. Jiang, M. Hedayati Marzbali 957

year of publication, with the more frequent blue-green nodes generally corresponding to
earlier research topics.
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Figure 4: Keyword co-occurrence analysis

Among these nodes, “landscape perception” appears as the most frequent core
term and shows strong co-occurrence with words such as “urban parks”, “green space”,
“ecosystem services”, “health”, and “environment”, indicating that existing studies have
long focused on urban green spaces, ecological attributes, and environmental
characteristics related to user experiences. In contrast, several keywords highlighted in
yellow, including “blue space”, “social media”, “stress recovery”, and ‘“‘soundscape”,
represent relatively recent areas of interest and reflect a growing attention to multisensory
and psychological dimensions of landscape experience. From a structural perspective, the
network contains several conceptually coherent clusters. For instance, keywords such as
“preferences”, “aesthetics”, and “satisfaction” relate to users’ perceptions, preferences,
and evaluative responses. Collectively, these keywords outline the fundamental conceptual
landscape of landscape perception research and encompass ecological, spatial, and
experiential dimensions. These themes are further reflected in the 20 most frequent
keywords summarised in Table 1. Accordingly, these high-frequency keywords outline the
core thematic concerns that have consistently shaped landscape perception research over
the past two decades.
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Table 1: TOP 20 keywords of landscape perception publications

Keyword Occurrences  Link strength Keyword Occurrences Link strength
Landscape 253 1495 Park 40 251
perception

Urban parks 186 1204 Physical activity 35 250
Green space 141 942 Values 31 243
Urban 136 823 Accessibility 35 232
Ecosytstem 119 805 Conservation 36 186
services
Perceptions 115 754 Areas 25 168
Preference 95 670 Thermal comfort 34 168
Health 86 590 Attitudes 32 167
Physical activity 64 452 Indicators 28 163
Biodiversity 57 430 Recreation 26 161

3.2 Collaboration network analysis

Figure 5 illustrates the global distribution of research on landscape perception and
reveals notable geographical differences in national contributions. China has recorded a
marked growth in publication output, driven by rapid urbanization, ecological restoration
initiatives and rising public demand for high-quality green spaces (Duan et al., 2018). The
United States and the United Kingdom also remain active contributors, with continued
emphasis on human-centred planning and urban green-space research (Lopez et al., 2021).
In Europe, countries such as Germany, Italy and the Netherlands maintain steady
engagement, reflecting long-term commitments to sustainability and cultural landscape
development (Wartmann et al., 2021).Across Asia, increased contributions from Japan,
South Korea and Singapore signal expanding interest in the perceptual and experiential
dimensions of urban nature (Kim & Lee, 2021). Meanwhile, emerging patticipation from
countries such as Malaysia demonstrates that landscape perception research is gradually
extending into more diverse regional contexts (Hassan & Sreetheran, 2022). However, the
limited representation of regions such as Africa and Latin America reveals an epistemic
imbalance, as most theoretical development continues to be shaped by high-income or
rapidly urbanizing countries. Such geographic concentration may constrain theoretical
generalization, given that landscape perception in the Global South may be influenced by
different socio-cultural conditions, environmental pressures and planning priorities. This
expansion underscores the growing international relevance of the topic and lays a valuable
foundation for future cross-regional comparative studies and international collaboration
(Q. Liu et al., 2018).Addressing these regional gaps will be essential for advancing a more
globally robust and context-sensitive understanding of landscape perception.
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Figure 5: Global network of research collaboration

3.3 Reference co-citation analysis

This study conducted a reference co-citation analysis using VOSviewer to identify
the core intellectual structure of landscape perception research. Figure 6 presents the co-
citation network for 2005-2024. Among the 21,073 cited references, 20 publications met
the minimum threshold of 25 citations and formed three well-defined clusters. The red
cluster includes studies on the relationships among urban green space, ecosystem services
and mental health (Dickinson & Hobbs, 2017). These works show that residents’
petceptions of ecosystem services can significantly influence their psychological well-being,
underscoring the role of green spaces in public health promotion (Veetkamp et al.,
2021).The green cluster focuses on public perceptions and cultural ecosystem services,
highlighting how people understand the cultural symbolism and social meanings of
landscapes and how these interpretations inform planning and design strategies (Huynh et
al., 2022).The blue cluster contains foundational theories from environmental psychology,
such as supportive design and restorative environments (Roe & McCay, 2021), which help
explain how natural settings facilitate attentional recovery and emotional improvement.
Collectively, the three clusters demonstrate not only a multidimensional knowledge base
but also an emerging methodological integration across ecological, social and psychological
perspectives. Several frequently co-cited studies explicitly combine ecological indicators
with perception surveys and psychological scales; for example, Bertram and Rehdanz (2015)
integrate land-cover metrics with self-reported well-being measures, and Kondo et al.
(2018) analyse GIS-based greenness together with perceived safety and emotional
responses within a single empirical framework. At the theoretical level, integrative models
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proposed by Scholte et al. (2015) synthesise ecosystem-service principles with cultural
meaning and restorative-environment theories. Taken together, these developments show
that interdisciplinary synthesis in landscape perception research operates at both
theoretical and empirical levels, offering a more coherent foundation for aligning
perceptual studies with current work in environmental psychology and ecosystem-services
research.
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Figure 6: Reference co-citation network

3.4 Thematic clustering analysis

This study further applies semantic clustering in CiteSpace to analyse the thematic
structure of keyword co-occurrence (see Figure 7). The clustering results identify eleven
themes, which can be grouped into three broader directions. The first direction relates to
user experience and behavioural processes, represented by clusters such as park visitor,
visiting experience, lifestyle driver and case study. These themes indicate sustained
scholarly attention to how the public engages with urban green spaces, often through
interviews, behavioural observation and other field-based approaches (Gai et al., 2022;
Kong et al., 2022). The second direction concerns ecological and health benefits and
includes themes such as health promotion, urban riverscape, thermal acoustic conditions
and mediative role. These studies highlight the importance of green and blue spaces for
psychological restoration, health improvement and environmental quality (Grellier et al.,
2017). The third direction centres on cultural values and sense of place, with clusters such
as multiple cultural values, traditional lawn and scenic area China. This body of work
reflects growing interest in cultural symbolism, historical expression and local identity in
landscape settings, which are viewed as essential to understanding landscape meaning and
cultural context (Li et al., 2023). These findings indicate that landscape perception research
has been primarily structured around three major thematic directions: experiential and
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behavioural processes, ecological and health-related benefits, and cultural values and sense
of place.
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Figure 7: Co-occurrence clustering

3.5 Thematic timeline analysis

The thematic timeline is widely used in bibliometric studies to identify the
emergence, duration and evolution of research themes, offering insight into how scholarly
topics change over time (Z. Zhang et al., 2021). In this study, a thematic timeline for the
period 2011 to 2023 was generated using CiteSpace (see Figure 8) to illustrate the shifting
patterns in landscape perception research. In the eatly stage, approximately 2011 to 2014,
the dominant themes were related to on-site investigation, identification of spatial
elements and basic observational work, exemplified by clusters such as “on-site qualitative
study” and “identifying context”. Research during this period was largely descriptive,
focusing on documenting green space conditions, environmental features and eatly
patterns of use. In the middle stage, roughly 2015 to 2018, the themes began to concentrate
on more specific urban settings, including “urban residential area”, “urban park’ and “city
park”. The research focus expanded from basic observation to the use of different park
types and residential green spaces, as well as spatial characteristics and public attitudes,
reflecting growing attention to the relationship between spatial design and daily experience
(Bush, 2020). In the recent stage, approximately 2019 to 2023, the themes became more
strongly associated with social and cultural concerns. “White space” highlights the
regeneration of informal or post-industrial urban sites and points to discussions on spatial
renewal and sustainable reuse (Humphris & Rauws, 2021). “Health promotion” reflects
rising public demand for parks that support mental and physical well-being amid increasing
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social stress (Yang et al., 2022). “Local authority” emphasizes issues related to place-based
cultural value and community-level engagement. In addition, “eliciting users’ interaction”
indicates growing interest in how users behave, experience and interact within landscapes,
as well as how spaces acquire emotional and symbolic meaning (Hu et al., 2024). Thus, the
thematic timeline reveals a clear shift in landscape perception research from eatly spatial
observation toward a multidimensional agenda that incorporates health, user interaction
and cultural meaning,
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Figure 8: Thematic cluster timeline

3.6 Citation burst analysis

Citation burst analysis is commonly used to identify keywords that experience
rapid increases in scholarly attention within specific periods, thereby indicating shifts in
research focus and thematic transitions (Amjad et al., 2022). Based on the burst results
from 2005 to 2024 (see Figure 9), research on landscape perception can be broadly divided
into three stages. In the first stage, approximately 2005 to 2011, the strongest bursts
appeared in keywords such as “landscape change” and “land use”, reflecting a focus on
macro-level issues related to ecological change and land-use patterns. The second stage,
roughly 2012 to 2017, shifted toward themes associated with green space types, ecological
functions and aesthetic attributes, including “urban park”, “ecosystem services” and
“landscape preference”. This shift suggests an expansion of research from large-scale
spatial structures to the functional and perceptual characteristics of urban parks and
residential green spaces. In the third stage, from 2018 onward, burst keywords

Published by ECSDEV, Viadei Fiori, 34, 00172, Rome, Italy http://ecsdev.org



W. Jiang, M. Hedayati Marzbali 963

concentrated on user experience and socio-cultural meaning, such as “sense of place”,
“user experience” and “place attachment”, indicating increased attention to spatial
experience and place-based identity (Mandi¢ et al., 2024). Meanwhile, terms such as
“sustainability”, “accessibility” and “recreation activity” show that research topics have
further extended to behavioural, governance-related and sustainability-oriented concerns.
Overall, the burst analysis reveals a clear shift in research priorities from early ecological
and spatial themes toward a more human-centred perspective that highlights user
experience, emotional connection and socio-cultural value.

Top 20 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End 2005-2024
landscape change 2005 11.75 2005 2010
land use 2009 1031 2007 2010
urban landscape 2009 7.87 2008 2011
green space 2011 6.65 2009 2011
ecosystem services 2012 563 2010 2013
urban park 2013 548 2010 2013
vegetation type 2015 536 2011 2015
landscape preference 2014 532 2011 2018
spatial pattern 2010 524 2015 2018
park users 2015 5.19 2015 2020
urban biodiversity 2015 446 2015 2020
visual quality 2012 43 2017 2022
sense of place 2016 4.1 2018 2022
cultural ecosystem 2017 376 2018 2022
user experience 2018 534 2019 2024
restorative 2019 475 2019 2024
accessibility 2021 546 2020 2024
place attachmeent 2021 523 2020 2024
sustainability 2022 458 2020 2024
recreation activity 2024 431 2022 2024

Figure 9: Top 20 burst keywords with corresponding active periods

4. Results
4.1 Integrated analytical framework for landscape perception

Building on the preceding bibliometric analysis, research on landscape perception
has shown an increasingly diversified range of themes and methods. However, the field
remains relatively fragmented and lacks an integrated framework that can systematically
organise the key determinants of perception and the corresponding evaluation pathways.
To address this gap, this study proposes an original and comprehensive analytical
framework for landscape perception research and its practical application. The framework
is designed to provide researchers and planners with a structured tool that helps clarify the
core elements shaping landscape perception, align these elements with suitable evaluation
approaches, and translate assessment results into spatial improvement and design
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decisions. It consists of four interconnected steps that guide the process from identifying
influencing factors and selecting appropriate methods to extracting spatial meanings and
applying the insights to practice (Figure 10). This framework offers a structured approach
for future studies and planning efforts in the landscape field.
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Figure 10: An integrated framework for landscape perception analysis and design strategies

Step 1: Factors influencing landscape perception

Based on the thematic synthesis of existing literature, the formation of landscape
perception is shaped by a set of key spatial determinants. These determinants can be
grouped into three core dimensions. The first dimension focuses on spatial structure and
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scale, including accessibility, openness, visibility range, and spatial hierarchy. These aspects
shape visitors’ initial visual impressions of the landscape. The second dimension involves
physical landscape elements such as vegetation, water bodies, landform, facilities, paving,
light conditions, and microclimate. These elements constitute the direct sensory stimuli
that influence moment-to-moment perceptual responses. The third dimension relates to
cultural and symbolic components, including historical traces, cultural motifs, narrative
spaces, and local stories, which strengthen cognitive associations and emotional reactions.
Clarifying these determinants allows researchers and designers to identify and shape spatial
attributes that foster positive perceptual experiences, ultimately supporting the creation of
more engaging and meaningful landscapes for the public.

Step 2: Developing Landscape Perception Assessment Methods

After identifying the key determinants of landscape perception, selecting and
constructing appropriate evaluation methods becomes essential for effective research and
design decision-making. Existing studies indicate that landscape perception can be
assessed through three main approaches. The first approach involves subjective evaluation
methods such as preference experiments, semantic differential scales and satisfaction
surveys, which capture emotional responses, aesthetic judgments and the meanings
individuals assign to landscapes (Kong et al., 2022; Ode et al., 2008; Sevenant & Antrop,
2009). The second approach comprises behavioral observation method, including
observation of stay points, behaviour tracking and path analysis, which reveal users’ actual
patterns of use and experiential preferences (Ghavampour et al., 2017; Hino et al., 2010).
The third approach includes spatial and environmental metrics, such as landscape pattern
indices, sound measurements and light condition assessments, which help explain
perceptual differences from the perspective of environmental attributes (J. Liu et al., 2014,
Shao et al,, 2022). Rather than functioning as isolated techniques, these approaches offer
complementary strengths in terms of analytical depth, applicability and data characteristics.
Researchers may select a single method or combine multiple approaches according to
research aims, contextual needs and target groups, while triangulating data from different
sources to enhance the reliability and interpretive strength of perception assessments.
Table 2 provides a summary of the principal methods employed to measure landscape
perception in the reviewed studies.

Table 2: Summary of landscape perception measurement methods

Method Category Description Typical Techniques / Representative
Indicators References
Subjective evaluation Capture emotional Preference experiments; Kong et al.(2022);
methods responses, cognitive semantic differential scales; Ode et al.(2008);
meanings, and aesthetic satisfaction surveys; Sevenant and
judgements based on experiential assessment. Antrop (2009)

individuals’ subjective
impressions of landscapes.

Behavioral observation Assess actual use patterns,  Stay-point mapping; Ghavampour et al
methods experiential preferences behaviour tracking; path (2017); Hino et al.
and spatial behaviours analysis; activity mapping. (2010)

© 2026 The Authors. Journal Compilation  © 2026 European Center of Sustainable Development.



966 European Jonrnal of Sustainable Development (2026), 15, 2, 953-972

through field-based

obsetvations.
Spatial and Quantitatively evaluate Landscape pattern indices; J. Liu et al.(2014);
environmental metrics landscape pattern, sound measurements; light ~ Shao et al.(2022)
environmental conditions  condition assessments;
and ecological attributes environmental quality

that influence perception.  indicators.

Step 3: Identifying Areas for Landscape Perception Enhancement

Recent studies indicate that variations in landscape perception often correspond
to structural elements such as spatial nodes, visual focal points, cultural expression zones
and ecological character (Misthos et al., 2023; Qi et al., 2022). Analysing perception
outcomes makes it possible to identify spatial zones of different meanings, including high-
value perception areas, constrained experience areas, emotionally loaded points and zones
with weak cultural expression. These classifications help reveal which spatial characteristics
reinforce positive experiences and which conditions may diminish them. For example,
richer vegetation layering is frequently associated with higher landscape preference (G.
Zhang et al., 2021), whereas limited visibility or excessive enclosure often reduces feelings
of safety and pleasure (Finnigan, 2024). An interpretation of these outcomes provides
designers and planners with clear directions for spatial improvement, including enhancing
areas with identified potential and refining zones where experience is constrained, thereby
improving overall perceptual quality and public experience.

Step 4: Design Application Strategies

Drawing on the preceding analyses of influencing factors, evaluation methods and
spatial interpretations, this stage focuses on translating perceptual outcomes into planning
and design strategies with clear practical relevance. The aim is to support designers and
planners in developing targeted approaches for landscape optimization during design and
implementation processes. The strategies can be organized into three main directions.
First, optimizing spatial structure through adjustments to openness, improvements in
accessibility and the strengthening of visual corridors can enhance spatial order and visual
coherence. Second, refining the configuration of landscape elements by employing
vegetation layering, water placement, light and shadow design and material selection can
improve aesthetic qualities and enrich multisensory experiences. Third, strengthening
cultural elements by integrating local cultural symbols, historical references and narrative
structures into spatial design can strengthen cultural expression and place-based identity.
Adopting this structured framework enables designers and planners to formulate evidence-
informed spatial enhancement strategies, thereby supporting higher-quality urban green
space planning, design decisions and subsequent management.

4.2 Research implications

This study synthesises existing research on landscape perception and integrates
the main themes of the field from a holistic perspective. It identifies a shift in research
focus from early concerns with functional and ecological aspects to increasing attention
toward cultural expression and multidimensional experience, while addressing the limited
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systematised explanation of petception mechanisms in current literature. This synthesis
advances the understanding of how people generate perceptual responses within different
spatial structures and landscape elements. Building on these insights, the study proposes a
comprehensive analytical framework for landscape perception in urban green spaces. The
framework organises dispersed research findings into a coherent structure and informs
strategies related to spatial configuration, landscape element arrangement and the
enhancement of cultural expression. These strategies enable planners to interpret and
respond to public perceptual needs through an integrated perspective that considers
experiential processes, spatial quality and cultural meaning. Through this lens, urban green
space planning can more effectively promote inclusiveness, cultural sensitivity and
improved user experience, thereby providing a stronger theoretical and practical
foundation for the sustainable development of urban green spaces in the context of rapid
global urbanisation.

4.3 Future research directions

Although research on landscape perception has continued to expand, several
directions still warrant deeper investigation. First, existing studies focus on quantifiable
landscape attributes such as spatial configuration, ecological characteristics and physical
form, while integrated investigations of multisensory cues such as sound, smell and touch
remain limited (Khaledi et al., 2022; Sarmadi, 2020). Future work may adopt a multisensory
perspective to explore how different sensory cues interact within specific sociocultural
contexts to shape people’s experiences and interpretations of urban green spaces. In
particular, practical frameworks for measuring sound, smell and tactile cues remain
underdeveloped and require methodological innovation. Future studies may adopt
structured techniques such as soundwalks, acoustic indicators, odor-intensity mapping,
smellscape sampling, and tactile or thermal-comfort assessments to capture non-visual
sensory information in a systematic and replicable way. In addition, emerging immersive
approaches offer new opportunities to evaluate sensory influences under conditions that
are both controlled and experientially realistic. Technologies such as 360-degree
environmental simulation, virtual reality, augmented reality and mobile sensor-based
recording can be used to manipulate multisensory conditions, observe participants’
perceptual responses and generate richer evidence on how different sensory inputs shape
landscape experience. Second, comparative studies across regions, cities and cultural
contexts remain insufficient (Agnoletti, 2014; Wartmann et al., 2021). Cross-regional and
cross-cultural comparisons could help reveal whether multisensory perceptual
mechanisms are context-dependent or broadly generalizable. Employing parallel methods,
replicated sampling protocols and immersive sensing technologies across different urban
settings would strengthen the external validity of landscape-perception frameworks and
improve understanding of contextual sensitivity. Variations in social structures, cultural
expressions and landscape typologies may lead to different perceptual preferences and
evaluative patterns. Future research could therefore extend analyses to broader spatial
scales to test the generalisability and contextual sensitivity of landscape perception
frameworks, and to identify cultural differences that contribute to divergence in perceptual
mechanisms. In addition, methodological innovation will be an important avenue for
future advancement, particularly with the rapid development of data technologies and
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immersive tools. Mobile sensing devices, virtual reality, streetscape image analysis and
multi-source spatial data offer new opportunities to capture the dynamic and situated
nature of perceptual experiences. Future studies may integrate spatial analysis, behavioural
tracking and multi-source data modelling to establish perception assessment systems with
stronger explanatory and predictive capabilities. Finally, the planning and renewal of urban
green spaces should address not only functional needs but also emotional experience,
spiritual needs and psychological well-being (Naghibi et al., 2024). Landscape perception
research can play a central role in this regard by offering theoretical foundations and
analytical tools for understanding user experience in urban environments. Future studies
may examine how perception-based evidence can be embedded into planning processes,
design decisions and participatory mechanisms to support more inclusive and sustainable
development of urban green spaces in the context of rapid urbanization in urban planning.

This review followed established procedures for literature analysis, employing
standardized search strategies, screening criteria and content analysis methods to provide
a comprehensive and structured synthesis of research on urban landscape perception.
Accordingly, this review recognizes several methodological limitations that require careful
consideration. First, the literature search relied primarily on the Web of Science database
and included only peer-reviewed journal articles published in English. As a result, relevant
studies indexed in other databases or published in non-English languages were not
incorporated, which may have constrained the breadth of literature coverage. In addition,
reliance on WoS and English-language publications introduces a potential source of
publication bias. Scholarship originating from regions such as Africa, Latin America or
Southeast Asia is typically indexed in local or regional databases rather than in global
citation systems, which results in systematic underrepresentation in international
bibliometric analyses. Research produced in these contexts may foreground different
cultural interpretations, methodological traditions or landscape-related priorities that are
not fully captured in English-language outlets. Incorporating studies from Scopus, ScAELO,
CNKI or other regionally oriented databases could therefore lead to substantial changes
in keyword clusters, thematic evolution patterns and possibly even the empirical
foundations of the integrative framework presented in this review. Moreover, the search
period extended only to the end of 2024, meaning that studies published thereafter were
not captured in this review. Given the rapid development of landscape perception research,
especially in areas such as multisensory experience, technological applications and spatial
behavior analysis, this temporal boundary may limit the extent to which emerging trends
are fully represented. Future studies may address this issue through regularly updated
reviews or dynamic monitoring approaches to further track the evolution of the field and
mitigate the temporal constraints of the present study. Future reviews may address these
issues by integrating multiple databases, including non-English scholarship, and adopting
regularly updated or dynamic monitoring approaches to provide a more comprehensive
and temporally sensitive understanding of the field’s evolution.
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5. Conclusions

This study reviewed 515 publications on urban landscape perception from 2005 to
2024 and applied VOSviewer and CiteSpace to identify major research themes, knowledge
structures and developmental trajectories. The synthesis identifies three core thematic
directions that have consistently organized the field, namely experiential and behavioural
processes, ecological and health related benefits, and cultural values and sense of place.
Across time, the temporal mapping further indicates a clear shift from early emphases on
spatial form and ecological observation toward a more multidimensional agenda that
increasingly incorporates psychological restoration, user interaction and sociocultural
meaning. Building on these insights, this study proposes an integrated analytical framework
that helps connect key determinants of landscape perception with corresponding
evaluation pathways, thereby translating review evidence into practical guidance for
planning and design. The framework also provides a methodological foundation for long-
term monitoring of landscape quality, assessment of planning interventions and
development of forward-looking landscape strategies. At its current stage, the framework
remains conceptual, and its predictive capacity, cross-cultural adaptability and performance
in longitudinal monitoring require further empirical validation. Application-based studies,
cross-regional comparisons and the integration of emerging technologies represent
essential next steps for strengthening its theoretical coherence and enhancing its
robustness in practical use. Accordingly, this review consolidates the developmental
landscape of perception research and outlines directions for advancing the field.
Continued methodological innovation, deeper engagement with multisensory and
sociocultural dimensions, and the incorporation of evolving technological tools will
further refine the study of urban landscape perception and support the evolution of
human-centred planning practices.
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