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Highlights
# The study focuses on the spatial structure of Tehran’s 22 municipal districts during the period 2019-2022.

# A descriptive—analytical approach combined with spatial statistical methods was employed to analyze the
distribution pattern of supra-urban functions.

# Seven supra-urban functional categories were examined, including administrative—political, urban facilities,
transport—storage, commercial-service, industrial-workshop, cultural-historical, and leisure—tourism, classified
based on the LBCS system.

# Results from the Average Nearest Neighbor and Standard Deviation Ellipse analyses revealed clustered and
imbalanced spatial patterns of all supra-urban functions.

# The findings indicate that political centralization and the weakness of integrated spatial planning systems are the
main drivers of the uneven distribution of supra-urban functions in Tehran.

Extended Abstract

Intoduction

Cities have undergone significant changes at a global level due to natural processes and human activities. In particular,
over the past 250 years, population and socio-economic activities have increasingly concentrated in cities. The
increasing concentration of population and economic activities in urban areas requires the development of more land
for public infrastructure, housing, industrial, and commercial uses. This continuous change has created ecological,
economic, political, and social problems, including residents' unequal access to urban infrastructure and services and
the transformation of agricultural and natural landscapes into urbanized areas. The transformation and changes in land
related to the process of urbanization and the rapid expansion of cities have also had significant effects on urban
morphology, directly affecting urban functional patterns and the ecological sustainability of urban areas, changing the
patterns of urban landscapes, the structure of urban ecological networks, and climatic conditions. Therefore, a better
understanding of urban spatial patterns is essential for improving such impacts and strengthening sustainable
urbanization. One of the main underlying consequences of unplanned urban development is the disruption of order in
the spatial-functional structure of cities. The changes and functional transformations of cities are processes that have
directly or indirectly affected all urban systems and structures, despite being influenced by existing structures. For this
reason, if this process does not follow a spatial process, it leaves many undesirable effects on various urban functions,
the consequence of which is the urban imbalance of the spatial structure of the city. One of the results of this unplanned
urban development is the uneven distribution of extra urban functions in the Tehran metropolitan area, the consequence
of which has been the disproportionate development of these functions. In this regard, the focus and issue of the present
research are the analysis of the spatial distribution pattern of the concentration of extra urban functions.

Theoretical Framework

Functional urban spaces have been extensively studied to understand the evolution of spatial structures and the
dynamics of human activities within urban environments. Urban functions not only define the physical configuration
of spaces and buildings but also reflect socio-economic activity patterns, influencing processes such as land use
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regulation and urban vitality. Identifying urban functions enables planners to analyze actual space utilization and land-
use patterns through a bottom-up approach. Supra-urban functions, influenced by social, economic, and political factors
across different temporal and spatial scales, require more complex planning and play a crucial role in economic
development, job creation, and the support of urban transportation and service networks. Concurrently, spatial patterns
represent the arrangement and composition of landscape elements, including their size, shape, and characteristics, and
illustrate spatial relationships among elements in forms such as points, corridors, matrices, networks, and edges.
Changes in these patterns reflect spatial heterogeneity and the impact of urban development on the environment, with
ecological modeling and land degradation simulations serving as essential tools for analyzing these processes.
Furthermore, spatial concentration refers to the uneven distribution of development and resources within urban areas,
reflecting the geographic allocation of income, industries, and population, which can lead to regional inequalities. The
significance of spatial concentration in shaping and developing cities is substantial, as the concentration of resources
and activities fundamentally determines urbanization processes.

Methodology

In terms of its objective, the research method belongs to cognitive research, and in terms of its nature, it falls within
the realm of applied research. The method of data collection is based on data obtained through observation and
documentation. It is considered descriptive-analytical research of spatial statistics type. Data and information were
collected through library, fieldwork, and secondary analysis (information from comprehensive and detailed plans). The
variables in this study include the extra urban functions in 7 functions that have been operationally defined according
to the LBCS system. Spatial statistics were used for data analysis, including the method of nearest neighbor distance
to identify patterns of spatial distribution of suburban functions, and the technique of directional distribution
measurement (standard deviation ellipse) to determine their dispersion, direction, and location.

Results & Discussion

The results of measuring the spatial concentration pattern of extra urban functions in the regions of Tehran city using
the nearest neighbor index and directional distribution tool indicate that the overall concentration of extra urban
functions in Tehran is clustered and unevenly distributed. The nearest neighbor index is 0.408 and its Z score is -
212.91, indicating a lack of balance in the spatial distribution of the overall concentration of extra urban functions in
the regions of Tehran city. Additionally, based on the directional distribution, the overall concentration extra urban
functions in Tehran are distributed in a west-east direction. The administrative-political extra urban functions are
clustered and unevenly distributed in a west-east direction. The urban facilities extra urban functions are clustered and
unevenly distributed in a north-south direction. The transportation-storage extra urban functions are clustered and
unevenly distributed in a west-east direction. The commercial-service extra urban functions are clustered and unevenly
distributed in a west-east direction. The industrial-workshop extra urban functions are clustered and unevenly
distributed in a west-east direction. The cultural-historical extra urban functions are clustered and unevenly distributed
in a west-east direction. The leisure-tourism extra urban functions are clustered and unevenly distributed in a north-
south direction.

Conclusion

Based on the research results, the formation and concentration of activity centers during the spatial organization process
of Tehran as a driving element and directional guide for the physical-urban development of Tehran has not been carried
out in the form of a comprehensive spatial planning system that systematically controls and supervises all urban
elements. Therefore, it can be argued that the concentration in the political structure has led to a partial approach to
urban functions, especially the extra urban functions, and the result is the division of responsibilities for the
development of urban functions among different government organizations and the formation of a disorganized
organizational structure in the metropolitan spatial structure of Tehran. Due to the concentration of powers related to
urban policy-making and decision-making, the management of Tehran has not had the necessary ability to policy-
making and decision-making, planning, organization, and implementation at various levels to perform its duties. This
is the most important factor in the unplanned physical-urban development of Tehran and the formation and formation
of a disorganized and unstable spatial organization of extra urban functions in Tehran. In addition, the planning system
and the method of preparing plans, the inadequacy of urban development laws and regulations, the underdevelopment
of laws related to the adjustment of private ownership of urban lands, and the lack of financial resources have not had
any effect on creating an uneven distribution of extra urban functions in Tehran.
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