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ABSTRACT

Functional density, especially on an extra-urban scale, can cause a decline in the quality of
neighborhood functions and the urban environment due to their different functional nature. In this
regard, the present study aims to explain the spatial consequences of functional density on the
quality of the neighborhood environment in District 12 of Tehran. The research method was
cognitive-explanatory in terms of purpose and applied in terms of the research topic, and data
collection was done statistically and documentarily. Spatial statistics (spatial pattern analysis tool,
geographic distribution measurement tool, and spatial modeling and relationship analysis tool)
were used for data analysis. The research variables included the independent variable (extra-urban
functions) and the dependent variable (neighborhood-level urban environment quality). The
findings of the study showed that the total concentration of extra-urban functions in Tehran was
clustered and unevenly distributed in the city's regions. Also, the total functional density of extra-
urban functions in the neighborhoods of District 12 of Tehran, except for the cultural-historical
function, which was randomly distributed, was clustered and unevenly distributed. The results of
the spatial modeling section using geographic weighted regression showed that the consequences
of extra-urban functions on the social, economic, and physical dimensions of urban environmental
quality have led to a decline in the environment and urban decay in most neighborhoods of
District 12 of Tehran. Therefore, one of the important and fundamental steps to renew the
structure of District 12 of Tehran and improve the quality of neighborhood environments and its
urban center potential is to refine and improve the quality of the extra-urban functions system by
replacing incompatible and troublesome functions with superior extra-urban functions in this area.
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1. Introduction

Today, the interaction between the density of extra-urban functions and urbanization on a human scale has
become an important scientific and political issue. It is increasingly clear that cities are heterogeneous spatial
units, with neighborhoods and districts exhibiting a wide range of variations in environmental quality,
sustainability features, perceptions of well-being, and citizens' ecological behavior. These changes have also
had numerous consequences for central areas of cities, leading to the loss of their historical fabric,
communication networks, dynamism, and development, resulting in a decline in their social, economic, and


mailto:soleimani_mehr@khu.ac.ir
https://doi.org/10.22111/gdij.2024.45402.3515

Geography and Development [ 136 Vol. 22, No.77

functional status. Additionally, there has been physical deterioration of buildings and a decline in
environmental conditions in these neighborhoods. In fact, any change in the structure and function of urban
neighborhoods, or in the content and form of neighborhood life, has a direct impact on the overall life of the
city. Generally speaking, urban centers today, especially in developing countries, are facing various
environmental challenges due to their roles and functions. These challenges pose a threat to urban centers,
contributing to their gradual decline and deterioration. The main reason for this seems to be the lack of a real
understanding and investigation of the central parts of cities based on the criteria and experiences derived from
large, developed cities around the world. In District 12 of Tehran, the aforementioned issues have led to a
decreasing trend in residential living, and a rapid change in the function of residential areas is taking place. The
persistence of this situation poses a serious threat to the fabric and functions of the neighborhood, causing the
quality and stability of the living environment to deteriorate more than ever before. This situation and its
related processes are the primary focus of the present research. The main research question is formulated as
follows: How the effects and consequences of the density of extra-urban functions have manifested in the
environmental quality of neighborhoods in District 12 of Tehran?

2. Methods and Material

This research was conducted between 2019 and 2021, with its spatial scope covering District 12 of the Tehran
metropolis and its neighborhoods. The research method, in terms of purpose, falls under cognitive-explanatory
studies and, given the nature of the topic, is also categorized as applied research. Additionally, the study was
carried out within the framework of a data mining research strategy. The research approach is explanatory,
aiming to explore the reasons behind extra-urban functions and their effect on environmental quality in the city,
generally seeking to answer the question "why?".In this study, the neighborhood analysis scale is used, with an
emphasis on the spatial structure and the tangible and physical dimensions of the neighborhood. Data and
information were collected through library research (including texts, documents, and reports), fieldwork, and
secondary analysis methods (such as approved comprehensive and detailed plans). The variables in this article
include extra-urban functions categorized into seven groups (urban facilities, industrial-workshop,
transportation-warehouse, services-commercial, leisure-tourism, cultural-historical, and administrative-
political), formulated based on the LBCS system. The quality of the neighborhood environment is defined by
three dimensions (economic, social, and physical) and 22 operational indicators. Spatial statistics in a GIS
environment were used for data analysis.

3. Results and Discussion

The results of the spatial pattern analysis of the density of extra-urban functions at the neighborhood level in
District 12 of Tehran indicate that these functions are distributed in a clustered and uneven manner. The
calculated nearest neighbor index is 0.5465, with a Z-score of -202.72. Given the high value of the nearest
neighbor coefficient and the high Z-score, it can be confidently stated with 99.0% certainty that balance and
equality have not been observed in the spatial distribution of the overall density of extra-urban functions at the
neighborhood level in this area. Consequently, there is likely a significant disparity between neighborhoods in
terms of access to these functions. The results of the spatial modeling analysis using geographically weighted
regression for the social dimension of environmental quality indicate that the proposed model has reasonable
accuracy, with an Rz value of 0.67 and an adjusted R2 value of 0.62 for the gross population density index. The
model also shows relatively moderate accuracy for other environmental quality indicators in modeling the
spatial relationships between the distance from urban functions and the social dimensions of environmental
quality. For the economic dimension of environmental quality in the neighborhoods of District 12, the spatial
modeling analysis demonstrates that the model has reasonable accuracy, with an R2 value of 0.65 and an
adjusted R2 value of 0.60 for both the unemployment rate and the population with no income. The model has an
R2 value of 0.59 for the employment rate, effectively modeling the spatial relationships between the distance
from urban functions and the economic dimensions of environmental quality. Finally, the results of the spatial
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modeling analysis for the physical dimension of environmental quality indicate that the proposed model is
reasonably accurate, with an R2 value of 0.65 and an adjusted R2 value of 0.60 for both the durable materials-
to-total materials ratio and the decay ratio. Additionally, the model has an R2 value of 0.64 and an adjusted R2
value of 0.60 for the service use ratio, commercial use ratio, and industrial use ratio, effectively modeling the
spatial relationships between the distance from extra-urban functions and the physical dimensions of
environmental quality.

4. Conclusion

District 12 encompasses Tehran’s main historical center and, due to the concentration of both urban and extra-
urban functions, is often considered the core of the city. The significance of District 12 becomes even more
evident when recognizing that over 60% of its activities are related to extra-urban functions, with commercial
and service activities accounting for about 95% of these. This situation brings a constant influx of people into
the area, causing disturbances for local residents and leading to a decline in the residential attractiveness of the
neighborhood. The findings of this research, along with historical trends over the past 50 years, show that this
influx has led to the displacement of low-income and indigenous residents, replaced by socially fragmented
groups lacking cultural cohesion. The decrease in the indigenous population and the rise in the immigrant
population, combined with the presence of administrative-political institutions and embassies, have further
degraded the quality of the neighborhood environment. The concentration of commercial, service, and urban
production activities, along with the increased population density, has put immense pressure on the region's
resources, resulting in a strain on its ecological units and a decline in environmental quality. To restore
vibrancy to Tehran’s historical center, a redefinition of the metropolitan interconnectivity with this ancient
center is necessary. This redefinition should promote continuity while allowing for change, and should align
with the historical structure and the capital’s development framework, connecting District 12 with other urban
activity centers.

Keywords: Spatial consequences, Function, Extra urban functions, Urban Environmental Quality,
Neighborhood, District 12 Tehran.
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