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Accepted:2023/08/16  Tehran is one of the most polluted cities in the world. The air pollution is caused by
different factors such as centralization, increased traffic and incorrect location of the
spatial pattern, consumption of fossil fuels, lack of rules and regulations for limiting
industrial areas and nonobservance to the environmental guidelines. Sometimes, these
factors are intensified because of the climatic factors. The aim of this study is to identify
the relationships between the residential urban factors and Tehran's air pollution and to
determine the extent of their importance. The intended techniques found through radar
data showed that the physical pattern and the consequences of the urban planning system
are considered some of the effective structures in increasing the air pollution in Tehran.
Hence, the correlation coefficient between the height environment of urban buildings and
constructions (the third dimension of the city) and Tehran's air pollution was calculated
to be 0.86. In other words, in the case of proper planning or with the possibility of
modifying the structure of the height environment in city up to 86%, it is possible to adjust
and control the air pollution. The results were in line with the spatial pattern of PM,s
particles and carbon monoxide regarding urban land use, industries, commercial
centers, transportation, organizations and health centers and had the highest coefficient
of determination with the spatial pattern of Tehran' air pollution. Considering the traffic,
the index had the highest correlation with the spatial pattern of PM,s particles.
Meanwhile, in the dangerous and unhealthy parts of the spatial pattern, a large number
of nodal points with little distances formed traffic channels. Thus, by identifying these
channels and managing urban traffic, the air pollution can be controlled to a larger
extent. It should be mentioned that because of the impossibility of decreasing or
eliminating driving forces in the creation or intensification of the air pollution, the
residential environment of Tehran can be directed toward an appropriate environmental
pattern by changing or maintaining the structures and functions through a change in the
patterns of macro-urban management and the urban planning models consistent with the
human functions and spatial pattern.

Keywords:
Air Pollution; Residential Environment; Traffic; Land Use; Tehran.

*Corresponding Author: Associate Professor in Geography and Urban Planning, University of Isfahan,
Isfahan, Iran.
http://dor: 20.1001.1.16059689.1402.0.0.11.7

ORCID: 0000-0002-6167-2447

a.zangiabadi@geo.ui.ac.ir

The Journal of Spatial Planning

81


http://dor/
mailto:a.zangiabadi@geo.ui.ac.ir

_ Explaining Residential Environmental Factors Effects

Extended Abstract
Introduction
he phenomenon of air pollution in the present century has been one of the main challenges

facing many world's metropolises especially Tehran. Unfortunately, this city is subject to
air pollution because of its special administrative and environmental conditions. Many
experts believe that this city is moving from environmental danger toward an
environmental crisis.

Methodology

Considering the aim of this study, firstly, the data was gathered through Tehran's air
quality monitoring locations and environmental organizations, radar images, layers of GIS
mapping and Tehran traffic control center and the data extraction method was done
through software. Then, the data was divided into several databases as follow:

Tehran air pollution database: For creating the intended database, the statistical
information of the air quality index was obtained. Then, unhealthy days were chosen.
Finally, by utilizing different methods to determine the probability distribution, the best
method was selected based on Anderson Darling's coefficient (AD) and (P.value) at 95%
confidence level.

Radar database and stages of creating the layer of height environment or the third urban
dimension: In this part, digital models were generated through the radar data and the
related instruments. After analyses, these models were classified in five categories
between minimum 5 meters up to maximum 25 meters.

Traffic database: For this, remote sensing techniques on ground-based platforms were used
to collect the volume of traffic. The most important traffic node of the city was marked by
using this method. Finally, Tehran's layers of land use were named.

The instruments used were based on radar and optical remote sensing data, as well as the
specialized algorithms for processing images and the basic data on the third dimension of
urban environment, the remote sensing techniques on ground-based platforms (smart
traffic cameras), algebraic models, spatial analyses and the advanced statistical methods.

Results and discussion

Cities are affected by both natural and man-made factors. Every city has its own special
identity because of the interaction between these two factors. Hence, it is necessary to take
these two factors into consideration in urban planning at macro and micro levels. It should
be mentioned that the policies and the decision in the field of urban planning can either
increase or decrease air pollutants. In this study, the aim was to investigate the relationship
between the environment of residential urban environment and the spatial pattern of air
pollution in Tehran. First, the height environment of the city, i.e., buildings and
constructions were selected. For this purpose, radar and optical remote sensing data, as
well as specialized algorithms for processing images and the basic data were used. In this
stage, the relationship of the height environment of the city with spatial analysis of the air
pollution of Tehran was measured through the correlation coefficient. Then, simulation
was done in order to use this topic in urban planning and the height of buildings was
reduced to a desired extent. Then, the role of urban land use and its effect on the air
pollution of Tehran was measured by regression and overlap analysis. Finally, considering
the role of traffic and urban transportation, their correlations were determined based on
the obtained data and indices.
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Conclusion

The physical pattern and the consequences of urban planning system were identified as
reasons for Tehran's air pollution. Hence, the correlation between the city's height
environment pattern (third dimension) and the spatial pattern of air pollution was
significant at 86% confidence interval. In other words, the air pollution could be control
and adjusted up to 86% in the case of appropriate planning or the possibility of modifying
the height environment of urban buildings and constructions. The findings were in line
with the spatial pattern of PM2 s particles and carbon monoxide regarding urban land use,
industries, commercial centers, transportation, organizations and health centers and had
the highest coefficient of determination with the spatial pattern of Tehran' air pollution.
Considering the traffic, the index nodes had the highest correlation with the spatial pattern
of PM2s particles. Meanwhile, in the dangerous and the unhealthy parts, a large number
of nodal points with little distances existed which formed traffic channels. Thus, by
identifying these channels and the management of urban traffic, the air pollution can be
controlled to the larger extent.
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Tablel. Correlation between the morphology of the city and the height of buildings in Tehran
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Figure 7. The spatial pattern of air pollution in Tehran after reducing the height of buildings in Tehran
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Table 2. The relationship between the spatial pattern of land use and the air pollutants in Tehran
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Figure 8. Map of Tehran traffic nodes
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Figure 9. Overlapping map of traffic nodes and spatial pattern of 2.5 micron suspended particles pollutant
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Figure 10. Overlapping map of the spatial pattern of air pollution and traffic junctions in Tehran
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Figure 12. The spatial pattern of air pollution Figure 11. The spatial pattern of car density
and traffic channels in Tehran
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Figure 13. The spatial pattern of air pollution after removing the traffic channels
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