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ABSTRACT

Noise pollution, as one of the lesser-known environmental pollutants, has affected the residential
areas of the country's metropolises. One of the main reasons for this problem is the lack of
attention to spatial factors affecting noise pollution, lack of evaluation studies and insufficient
familiarity with the methods of assessing the effects of development measures on noise pollution
in the urban planning system. This study aims to spatial analysis and ranking of noise pollution in
15 regions of Isfahan metropolis. In this regard, the mixed research method (quantitative and
qualitative) has been used and the required information has been collected through library and field
methods. In addition, spatial analysis method in ArcGIS software was used for data analysis and
Analytic Hierarchy Process (AHP) method in Expert Choice software was used to weight the
indicators. The results indicate that the spatial distribution of noise pollution in the regions of
Isfahan is unbalanced. As in the central regions 1, 3 and regions 8 & 10, mainly due to the
existence of busy passages and non-observance of construction privacy for them, the impact of
noisy land uses, population concentration and compactness, noise pollution is in a more
unfavorable situation than other regions. Among the most important solutions to deal with this
issue, can be mentioned to the observance of construction privacy for busy passages and noisy land
uses in urban development plans, transfer of workshops and terminals from residential areas to
non-sensitive areas and reducing congestion and increasing the complexity of designing new
patches.
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Extended Abstract

1. Introduction®

Urban areas are experiencing a rapid process of
development, not only from an economic point of
view, but also from a social and environmental
point of view. Related to this development, various
types of problems and abnormalities arise that affect

1.This article has been extracted from the first author's master
dissertation entitled: “Analysis and Ranking of 15 Regions of
Isfahan Metropolis Using Biophilic Urban Planning Approach”
under supervision of the second author in the Architecture and
Urban Planning Faculty in Art University of Isfahan.

the quality of life. In fact, cities often have
environmental problems that affect the development
of healthy urban activities as well as the health of
citizens. Noise pollution is one of these problems
(Suriano et al., 2015: 2202; Abbaspour et al., 2019: 95).
This pollution is one of the types of environmental
pollution that has not been seriously considered in
relation to air and water pollution, which is due to
the definition and perception of noise as a mental
experience, short decay time (Davis & Masten,
2004:750).However,the rapid growth of urbanization
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has increased the factors and resources that produce
noise and disturbing environments (which affect
daily activities such as rest, leisure, study and
work), especially in metropolises (Guedes etal,
2011:66) and this threatens the health of citizens.
Despite the above-mentioned importance of paying
attention to the problem of noise pollution and
considering the spatial factors affecting it in the
urban planning system, the study background study
shows that most noise pollution assessment studies
in the cities of the country have acted in the
following two ways:

- First, research that puts direct sound measurement
through mechanical measuring instruments on the
agenda and therefore often has a small scale.

- Second: Studies that generally examine a factor
such as land use or urban traffic and the assessment
of spatial factors of noise pollution are based solely
on the same factor.

This issue has caused that in our country in terms of
noise assessment and as a result the identification of
affected areas and areas as well as management,
planning and design in the field of control methods
have been poorly done and in some aspects there
are no basic useful criteria (Saffarzadeh and
Rahimi, 2003 cited in Hasani et al., 2012: 2).

Due to the mentioned vacuum, the purpose of this
article is to identify the spatial factors affecting
noise pollution and to analyze and rank the 15
regions of Isfahan metropolis in this regard.
Because the city of Isfahan in recent decades due to
increasing population, location in the center of the
country and tourism potential, with a significant
daily traffic volume, especially on highways and
main thoroughfares (which often lack urban
planning criteria related to control and reduction
Noise pollution) and on the other hand, the presence
of annoying uses such as industrial and workshop
near sensitive uses such as residential and medical,
has intensified the role of spatial factors affecting
noise pollution. Therefore, in line with the above
goal, first the spatial indicators of noise pollution
analysis have been extracted by referring to
theoretical and experimental foundations and then
the situation of 15 regions of Isfahan metropolis has
been measured and analyzed based on spatial
indicators. Finally, while discussing the results,
suggestions for controlling and reducing noise
pollution have been presented.

2. Methods and Material

The present study has a mixed paradigm due to the
use of both quantitative survey and qualitative case
study methods. Also, this research is a part of
applied research in terms of purpose. The required
information has been collected in order to describe
and analyze the indicators by library and field
methods (using Isfahan detailed survey plan maps,
Isfahan city statistics, Isfahan metropolis atlas,
traffic volume data received from Isfahan
Municipality Deputy of Transportation and Traffic
and Update the data by referring to the Deputy of
Planning and Human Capital Development of
Isfahan Municipality). In order to analyze the
indicators, first the description and spatial analysis
of each indicator in the regions of Isfahan
metropolis has been done. Spatial analysis of each
of the population density and vegetation density
indices with Point Density tool, traffic volume
index with Line Density tool, distance index from
noise pollution generating uses with Euclidean
Distance tool and building density indices,
percentage of urban open spaces, average size of
building parts and The average shape of the parts is
done with the Spatial Join tool in GIS software.
After preparing descriptive and analytical maps
based on spatial analysis of noise pollution, the
regions have been classified based on these maps
and each indicator has been separated. In the next
step, the weights of the indicators were done by
AHP hierarchical analysis process method and using
Expert Choice software to obtain the coefficients of
importance of the indicators in relation to each
other. Thus, through qualitative sampling method of
known cases (Ranjbar et al., 2012: 244; Teddlie & Yu,
2007: 81), 30 questionnaires were provided to the
experts and they were asked to measure the
coefficients of importance of the indicators relative
to each other. Base points based on the subject and
regardless of the position. Finally, after determining
the weight of the indicators, using the spatial
analysis method and Map Algebra tool in GIS
software, the indicators were overlapped and a
noise pollution ranking map was prepared (it should
be noted that due to the different effects of land
uses on noise pollution, In order to analyze the
distance index from noise pollution generating uses,
after preparing the zoning map based on each user,
weighting to each user and finally overlapping the
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maps based on this process has been done). It is
worth mentioning that the ranking of regions is
based on the five Likert spectrum with the help of
normal distribution of GIS software.

3. Results and Discussion

The results show the different distribution of noise

pollution in 15 regions at five ranks as follows:

- Very High noise pollution: including central

regions 1 and 3 and regions 8 and 10, which are in

a very unfavorable situation in terms of noise

pollution, and planning with a spatial approach to

increase the comfort of residents for these regions
is the first priority.

High noise pollution: regions 2, 7, 11 and 14 are at

this rank that are in poor condition in terms of noise

pollution and planning for these regions is the
second priority.

Moderate noise pollution: regions 6 and 13 are in a

relatively good condition in terms of noise

pollution and planning for these regions is the third
priority.

Low noise pollution: regions 5, 9, 12 and 15 are at

this rank. At this rank, the regions are in a good

position in terms of noise pollution and are in the
fourth priority of planning.

- Very low noise pollution: region 4 is in a very good
condition in terms of noise pollution compared to
other regions and planning for this region is the last
priority.

4. Conclusion

In this article, in order to investigate the spatial
distribution of noise pollution in 15 regions of
Isfahan metropolis, after reviewing the research
background and theoretical foundations related to
the subject, eight indicators of spatial analysis of
noise pollution in urban environment including
traffic volume, distance from noise pollution
generating land uses, Population density, vegetation
density, percentage of urban open spaces, average
area of constructed patches, building density and
average shape of patches were extracted and studied
in 15 regions. The results indicate that the spatial
distribution of noise pollution in the regions of

Isfahan can be classified into five levels of very low,
low, medium, high and very high noise pollution. So
that the central regions 1 and 3 and regions 8 and 10
are in the most unsuitable condition and region 4 is in
the most suitable condition.

Based on the results of spatial analysis based on the
existing indicators and facilities and limitations of
the regions in terms of spatial distribution of noise
pollution, one of the most important causes of noise
pollution in Isfahan metropolis can be high traffic,
especially in the main thoroughfares and highways.
And Saz pointed out for these passages and the
existence of high compaction and density of
buildings next to them. Other main causes of noise
pollution include non-compliance with the privacy
of noise pollution generating uses such as workshops
and terminals and its proximity to residential areas.
In order to solve these problems, it is necessary, in
the first place, in comprehensive and detailed plans,
to observe the construction privacy for busy passages
and noisy land uses and the spatial parameters
proposed in this research should be considered in this
type of plans. In parallel with these cases, it is
necessary to implement measures in the scale of
regions and neighborhoods to control and reduce
noise pollution in priority regions and with emphasis
on the four spatial factors of the theoretical
foundations. Also, at a higher level, we can include
cases such as flaws in existing regulations and failure
to apply comprehensive legal measures with
executive guarantees regarding noise pollution, lack
of attention to macro-spatial factors affecting noise
pollution in the urban planning system, traditional
transport planning structure and disregard for
impacts. Due to the transportation system on noise
pollution and lack of evaluation studies and
insufficient familiarity with methods and tools to
assess the effects of development measures on the
occurrence of noise pollution, especially in the field
of urban planning as the most important causes of
noise pollution, especially in country's metropolises.
Keywords: Spatial analysis, Ranking, Noise
pollution, Isfahan metropolis.
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