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Abstract

Nowadays, rapid expansion of urban and inter city industrial areas together industries in adjacent areas are considered
as one of the mahn factors affecting increase of environment contamination as well as air pollution.A basic alternatives
to reduce and/or control air pollution probem seemed to be proramming a sterategical air pollution management. This
study with the aim introducing sterategical air pollution management is conducted in the Isfahan city.The needed data
were collected through the filed studies in relation to environmental characteristics affecting rate of air pollution and
measured data in the existing air pollution stations.Questionary form were distributed between experts using Dephi
method and the gained data were analyzed through the use of combination method of SWOT,QSPM and fuzzy network
hierarchical analysis (F.ANP) techniques. Results show that launching the city with emphasis in reducing the use of
private cars in combination of policy-making and planning of expanding the public transportation network in the first
step and limiting the establishment of industrial units inside the city and gaing polution taxes as well as improving the
condition of public roads are in the next step. Accordingly, the most appropriate and practical strategic strategy to
control air pollution is reducing the use of private cars with especial emphases on combination of policy-making and
planning of expanding the public transportation.
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Introduction

Faculty Member of Environmental Engineering -Air Pollution group, Department of Natural Resources and
Environment, Science and Research Branch, Islamic Azad University, Tehran, Iran (Mirzahosseini@gmail.com).

The expansion of urban areas along with the establishment of industrial units inside and outside the city leads
to the ever-increasing destruction of the urban environment. One of the consequences of the expansion of
cities, which itself is caused by the increase in the urban population, is the increase in vehicles and, as a
result, the increase in the volume of air pollution in addition to other environmental pollution. Undoubtedly,
the intensity and stability of air pollution, regardless of its origin and source, is influenced by environmental
factors. (Talib et al., 2001), by measuring the amount of air pollutants including: CO, SO2, NOx, PM10 and
determining the share of their emission by industrial units in three points of Isfahan city, they concluded that
the share of industrial units within the city compared to other sources of production The source of air
pollutants is low, while mobile sources have the largest share in the production of air pollutants.

This research is a descriptive-inferential research that was carried out as follows: a) Collecting and extracting
information and statistics of air pollution in order to use the statistics of relevant institutions and descriptive,
descriptive and quantitative basic results and statistics through review and review of articles. Scientific-
research inside and outside the country and specialized reports and theses related to air pollution in urban
areas to prepare a list of identified factors, criteria and characteristics effective in air pollution in urban areas.
b) Determining the location of places for collecting information and field statistics such as building density,
traffic conditions, types of vehicles, industrial units using the map of Isfahan city and GPS device in order to
provide the required data. c) Preparation of a questionnaire under the title of checklist of factors affecting air
pollution and the criteria and characteristics of each of them containing three columns including agree,
disagree and abstain for a survey of experts (with an environmental education field with a master's degree
and a doctorate respectively with at least 15, 10 and 5 years of work experience in the departments
responsible for environmental protection, Isfahan Municipality, professors specializing in environmental
management and pollution in universities in the form of research questionnaire number 1. d) Calculating the
number of questionnaires by identifying and specifying the number of experts for screening The checklist of
factors affecting the state of air pollution and the characteristics of each of them was made by using the
website of Iran's special environmental assembly. Based on this, 43 experts were identified as the statistical
population of the research. e) Calculating the adequacy of the data using the Morgan and Karjesi table
prepared and presented based on Cochran's formula [Qodosi, 2016], 40 items of the questionnaire were
determined, which were distributed among 43 experts and collected after completion. So that the
characteristics were determined based on the frequency of more than 50% consensus of experts as the items
of questionnaire number 2 of the research. f) Compilation of questionnaire number 2 of the research
containing the items subject to the consensus of the experts' opinion resulting from the output of the
guestionnaire number 1 of the research and distributing it among the experts to perform a pairwise
comparison based on the hourly scale g) Calculating the average numerical values of the pairwise
comparison of the characteristics and adjusting them using table 2 based on Fuzzy triangle method to
implement FANP model. h) Calculating the weight and rating of the characteristics based on the fuzzy
numerical values in order to determine the priority of each of them was done using the Decision Super
software. i) Implementation of SWOT and QSPM techniques through the identification of strengths,
weaknesses, opportunities and threats related to air pollution based on the output obtained from the
implementation of the fuzzy network analysis model (FANP). In such a way, for each of the characteristics, a
score between one and four was given according to the amount of impact on air pollution, where the number
4 means high impact and the number 1 means very low impact. So that by considering the value of the final
score less or more than 2.5, internal factors were identified as weaknesses and strengths and external factors
as opportunities and threats, respectively. Then, the weighted score of each of the internal and external
factors in Isfahan city was obtained from the product of the weight in their score. A similar calculation was
also done for the strategies to determine the strategic priorities of Isfahan air pollution management with the
QSPM technique.

According to the investigations carried out in the field of effective factors in the production of air pollutants
in cities from research sources, the result of the screening of factors and characteristics based on the survey
of experts using research questionnaires indicates the effectiveness of 6 factors and a total of 34 related
characteristics. Considering the results of previous researches that show the non-linearity of the relationship
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between the factors that produce air pollution in urban areas, therefore, in the current research, the Fuzzy
Network Analysis (F.ANP) method is used for ranking and prioritizing the criteria. and the indicators of each
of the factors have been used, and the results show that among the criteria, the transportation criterion and
among the indicators, the vertical expansion of city buildings, oil and gas refineries, vehicle traffic, and air
inversion have priority in terms of impact. Are the air pollution of Isfahan city. The total weighted score of
internal factors (IFE) and external factors (EFE) are equal to (2.65) and (2.02) respectively, indicating the
superiority of external factors compared to external factors. Based on this, the action it has been determined
the strategic strategies of pollution management in Isfahan city, which indicates the need to adopt aggressive
and conservative strategies to solve the problem of air pollution in Isfahan city. According to the contents of
the IFE and EFE factor weighting points tables and the result of a survey of experts regarding the solutions
based on the comparison of internal and external factors and determining their implementation priorities,
including: receiving tolls from air polluting industries and factories, launching an urban light train in order to
reduce the use From private cars, policymaking and planning of expansion of public transportation network
and collection of tolls from air polluting industries and factories are brought using QSPM technique. The
obtained result indicates that the priority is to start a light urban train, emphasizing the reduction of the use of
private cars in combination with policy and planning in the field of expanding the public transportation
network, in the second priority, and improving the condition of public roads and main roads in the next
priorities. Which explains the progress and delay of urban management measures to control air pollution in
Isfahan city. Taking into account the results obtained from the analysis of sources of air pollutants in Isfahan
city and the fact that the factors are transportation, physical, industrial, environmental, social and economic
factors in the order of priority, on the one hand and the result of examining the points Strength and weakness,
opportunities and threats and strategic management planning review using SWOT and QSPM techniques
indicate that there are 11 strengths and 21 weaknesses, 2 opportunities and 5 threats related to air pollution in
Isfahan city, which with implementation Making 4 strategies, respectively, including launching a light urban
train with an emphasis on reducing the use of private cars in combination with policy and planning in the
field of expanding the public transportation network, and improving the condition of public roads and main
axes in the first stage and receiving tolls from industries and the factories that produce air pollutants along
with policy making and planning the expansion of the public transportation network in the second stage,
while reducing the intensity of air pollution, we can solve this problem in the city of Isfahan and in other
cities with similar conditions. The results obtained from this research confirm and agree with the findings of
(Lin et al., 2012), in the context of the contribution of the concentration of the three main air pollutants
including NO2, PM10 and SO2 and (Singh et al., 2017), in air pollution in the regions It is a city that can be
used as the main indicators to evaluate air quality. But it is necessary to pay attention to the fact that in some
researches such as the research done by (Edussuriya et al., 2014), it has been emphasized that it is not
possible to generalize factors or a set of specific parameters in the form of a general rule. which are more
important compared to each other in air pollution in all urban areas. For example (Hejazi, 2008), based on
the measured data of air pollution at Azadi and Laleh stations in Isfahan, based on the results obtained by
comparing the correlation coefficients between different air pollutants and meteorological parameters, they
concluded that the temperature and air pressure in both stations are one of the most effective factors in the
concentration of nitrogen oxides and carbon monoxide in the air of Isfahan city. In addition to these research
results (Talib et al., 2001), in relation to air pollutants and determining the contribution of different sources
producing NOX, CO, SO2, PM10 pollutants in three air pollution monitoring stations in Isfahan, which is
similar to the results of the present study, has shown that a small share of the pollution of Isfahan city is
related to industries, and mobile sources (motor vehicles) have the largest share in the production of air
pollutants in this city.
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