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1. Introduction

The significance of rural landscapes lies not only in the preservation of natural resources but also in their
economic implications and global competitiveness. While a broad academic literature exists on landscape
services and management, a merely aesthetic perspective has often replaced a deeper understanding of the
landscape's complexity and its role. Human needs-both in type and scale-are key factors in the formation and
transformation of cultural (human-modified) landscapes. These landscapes reflect the geographical diversity
and the way societies interact with and exploit natural environments. However, rural landscapes have
consistently been shaped and transformed by human interventions and activities. These changes have led to
major structural transformations, raising concerns about the future of rural areas. One notable consequence is
the identity rupture of rural settlements, driven mainly by the reduction of natural lands, shifting agricultural
patterns, and unbalanced land-use development. Previous studies have indicated that land-use changes have had
long-lasting and profound impacts on rural landscapes for decades. The result has often been disordered spaces
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and environmental degradation-both major obstacles to sustainable rural development. These challenges are
particularly intensified in rural areas surrounding major metropolises like Tehran. The imposition of new roles
and functions by the Tehran metropolis has led to spatial and social instability in these rural areas,
fundamentally altering their traditional structures.

2. Materials and Methods

This research is categorized as applied-developmental in terms of purpose and descriptive-analytical in terms of
methodology. The study aims to analyze the spatial distribution of the physical landscape of rural settlements in
Tehran Province, with the goal of identifying spatial patterns and clusters of landscape elements. As of 2019,
Tehran Province comprised 752 inhabited villages. Based on the availability of rural development plans (Hadi
plans), a sample of 255 villages across ten counties was selected. For the spatial analysis of the physical
landscape, eight indicators were extracted from the available Hide plans. These indicators were selected based
on four criteria: availability of quantitative data, conceptual relevance to physical landscape dimensions,
avoiding excessive detail beyond the spatial analysis scale, and suitability for spatial analysis in a GIS
environment. The indicators were categorized into two main groups—natural and cultural/human landscapes-
based on theoretical foundations. Spatial analysis was performed using ArcGIS Pro 2.5 and spatial statistical
methods, including global spatial autocorrelation (Moran’s I), hotspot analysis (GI* statistic), and nearest
neighbor analysis.

3. Results and Discussion

The analysis of spatial clustering using global spatial autocorrelation (Moran’s I) revealed a clustered pattern
and spatial autocorrelation across the province. In other words, rural cultural and natural landscapes were found
to be concentrated and spatially co-located. These findings underscore the interconnection between place,
identity, and land use, highlighting the importance of spatial relationships in territorial planning and
management. Hotspot analysis of cultural landscape indicators revealed concentrations of residential,
commercial, industrial, and transport-related land uses in specific parts of the province-primarily in the western
and southeastern corridors-indicating a spatial imbalance and identity rupture in rural landscapes. The
uncoordinated development of these land uses has weakened traditional rural cohesion, increased dependence
on urban centers, and altered the historical identity and functionality of villages. This pattern not only
exacerbates spatial inequalities but also undermines the cohesive rural identity and contributes to fundamental
spatial and social transformations. Hotspot analysis of natural landscape indicators also revealed clustered
patterns, with natural elements concentrated mainly in the southeastern and southern parts of the province.
While this concentration has preserved traditional farming and livestock practices in some areas, in others, the
reduction or disappearance of such land uses has caused identity disruptions, increased urban dependency, and
altered rural livelihoods. This uneven distribution of natural land uses could, over time, lead to the degradation
of the cultural, economic, and environmental identity of rural areas in Tehran Province. Overall, rural
landscapes in Tehran show a clustered and homogeneous structure, with villages of similar functionality often
located near one another-likely a result of historical, economic, and environmental factors. Nevertheless, the
scattered and random distribution of residential and residential-commercial landscapes reflects major
transformations in rural spatial structures and a rupture in land-use identity. Unbalanced expansion of
residential zones, growing commercial roles in certain villages, and urban sprawl have shifted the traditional
character of some settlements, reducing their reliance on agriculture and livestock activities. Without effective
management, this trend could lead to identity erosion and declining socioeconomic sustainability of rural
communities.
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4. Conclusion

The spatial analysis of the visual structure of rural landscapes in Tehran Province reveals that land-use
distribution is both clustered and imbalanced, resulting in significant changes in rural identity and functionality.
The findings show that the concentration of cultural land uses (residential, commercial, industrial) in the
western and southeastern corridors, and natural land uses (agriculture, livestock, orchards) in the east and
southeast, has led to identity fragmentation and altered the socioeconomic structure of rural areas. These
transformations-driven by urban expansion, industrial development, and migration patterns-have weakened
rural cohesion and increased reliance on urban centers. The study concludes that rural landscapes in Tehran are
undergoing a transition from traditional to urban-industrial models, a trend also observed in many regions
worldwide.

Keywords: Spatial analysis, Visual structure, Physical landscape, Land use, Spatial identity.
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