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tion. The identification, screening, eligibility assessment,
and final selection of studies were reported through the
PRISMA flow diagram. After thematic, temporal, and
document-type filters were applied, 1,064 records from
Web of Science and 316 records from Magiran entered
the screening process. Following title, abstract, and full-
text evaluation, 219 studies met the inclusion criteria and
were selected for qualitative content analysis. For each
study, information was extracted on publication details,
landscape type, research objective, method, technology
or assessment tool, assessed landscape dimension, find-
ings, opportunities, and limitations. The data were orga-
nized in Microsoft Excel and coded according to histor-
ical, physical, spatial, perceptual, cultural, functional, and
participatory dimensions. The studies were classified into
five analytical clusters: traditional methods and landscape
improvement; virtual reality and three-dimensional re-
construction; perceptual and cognitive assessment; par-
ticipatory methods, cultural valuation, and cultural eco-
system services; and Geographic Information Systems,
remote sensing, and spatial documentation.

Findings

The selected studies were organized into six thematic
fields. Cultural ecosystem services formed the largest
group with 113 studies. Virtual reality included 34 stud-
ies, cultural landscape and visual preferences each includ-
ed 22 studies, rural landscape included 15 studies, and
landscape improvement included 13 studies. The findings
show that cultural landscape research has moved beyond
physical form and visual quality. Studies on cultural eco-
system services and participatory assessment focused on
identity, memory, spirituality, recreation, aesthetic expe-
rience, local knowledge, and sense of place. Interviews,
questionnaires, participatory mapping, and Public Partic-
ipation Geographic Information Systems helped convert
community knowledge into spatial information, although
their results depended on participant selection and social
context. Geographic Information Systems and remote
sensing supported land-use analysis, change detection,
heritage management, and conservation prioritization.
Their strengths were spatial accuracy and the integration
of multiple data layers, but they could not independently
explain cultural meaning, memory, or emotional attach-
ment. Photogrammetry, laser scanning, unmanned aeri-
al vehicles, and three-dimensional modeling improved
geometric documentation, reconstruction, change mon-
itoring, and digital model production. Their limitations
included equipment cost, specialist knowledge, process-
ing time, and large data volumes. Virtual reality and in-
teractive three-dimensional environments reconstructed
historical landscapes, presented current conditions, and
compared intervention scenarios. They also improved
communication between experts, communities, and de-
cision-makers. Their reliability depended on source-data

quality, historical accuracy, and the similarity between vir-
tual and real experience. Perceptual and cognitive studies
used photographs, questionnaires, eye tracking, saliency
maps, electroencephalography, and virtual environments.
These tools provided evidence about visual attention and
emotional responses, but could not independently ex-
plain identity, memory, cultural value, or sense of belong-
ing. Overall, no single method or technology addressed
all dimensions of cultural landscapes.

Conclusion

Emerging technologies can strengthen multidimensional
cultural landscape assessment when used in a comple-
mentary, context-sensitive, and phased manner. Their
role is not to replace historical, field-based, perceptual,
or participatory methods, but to connect different forms
of evidence and improve the documentation, visualiza-
tion, and interpretation of landscape information. Based
on the reviewed studies, a flexible five-stage pathway is
proposed. The first stage involves understanding the his-
torical, cultural, environmental, and social context and
collecting stakeholder views. The second focuses on spa-
tial and geometric documentation through Geographic
Information Systems, remote sensing, photogrammetry,
laser scanning, and three-dimensional modeling, The
third identifies non-material values and cultural ecosys-
tem services through interviews, questionnaires, partic-
ipatory mapping, and local knowledge. The fourth uses
three-dimensional simulation, virtual reality, and percep-
tual assessment to examine existing conditions or pro-
posed scenarios. The fifth integrates historical, cultural,
spatial, geometric, and perceptual findings within a par-
ticipatory decision-making process. This pathway is not
a fixed model. Its stages and tools should be adjusted to
the landscape type, research objective, spatial scale, cul-
tural context, available resources, and stakeholder needs.
The main limitation is that the pathway was developed
through systematic review and qualitative synthesis and
has not yet been tested in a specific field case. Future
studies should apply it in different cultural landscapes
and evaluate its practical effectiveness.

Keywords: Cultural landscape, Visual assessment, Virtu-
al reality, Emerging technologies, Multidimensional As-
sessment
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Introduction

Cultural landscapes are formed
through the interaction between
human communities and the
natural environment. They in-
clude physical elements such as
settlements, agricultural lands,
roads, vegetation, water systems,
and land-use patterns, as well as
non-material dimensions such
as collective memory, cultural
identity, local knowledge, social
practices, visual experience, and
emotional attachment to place.
Cultural landscapes should there-
fore be understood as living en-
vironments rather than as fixed
physical settings. Their multidi-
mensional character makes as-
sessment complex. Methods that
focus only on physical form or
visual quality cannot fully identi-
ty historical, social, cultural, per-
ceptual, and ecological values.
Traditional approaches, including
historical documents, field obser-
vation, interviews, questionnaires,
and community participation,
provide information about local
identity and lived experience, but
may be limited in documenting
spatial relationships, monitoring
change, or visualizing interven-
tions. Emerging technologies have
expanded assessment possibilities.
Geographic Information Systems,
remote sensing, photogrammettry,
laser scanning, three-dimension-

al modeling, virtual reality, eye
tracking, and electroencephalog-
raphy can support data collec-
tion, analysis, visualization, and
interpretation. They can improve
spatial accuracy, reconstruct his-
torical environments, compate
scenatios, and provide evidence
about users’ responses. However,
they cannot independently reveal
collective memory, cultural mean-
ing, indigenous knowledge, or
sense of belonging. Their value
is greatest when combined with
historical, perceptual, and partici-
patory methods. This study aimed
to identify and compare cultural
landscape assessment methods,
examine the opportunities and
limitations of emerging technolo-
gies in combination with percep-
tual and participatory approaches,
and propose a flexible, phased
pathway for multidimensional as-
sessment.

Methodology

The study used a qualitative sys-
tematic review of Persian and En-
glish literature published between
2000 and 2024. Searches were
conducted in Web of Science and
Magiran. The search strategy cov-
ered six thematic groups: cultural
landscape, rural landscape, virtual
reality, visual preferences, cultut-
al ecosystem services, and land-
scape improvement ot rehabilita-
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