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Abstract

Auir pollution is known as one of the most important environmental problems in cities, especially in
industrial cities, which causes various cardiovascular diseases and many deaths every year. Assessing
the trend of spatial variations in the distribution of air pollution in areas with heavy industry is
essential for the sustainable development of these areas. Considering the importance of Mahshahr
County as the largest industrial hub of the country, the present study examines the concentrations of
NO,, SO,, O;, and PMy, pollutants in different areas of Mahshahr industrial area, mapping and
examining them in relation to different uses. In this study, Sentile 2 satellite images and ENVI 5.3
software and the supervised maximum probability classification method were used to classify land
use. Also, using the KRIGING interpolation method and air quality monitoring station information,
the concentrations of the mentioned pollutants were seasonally zoned in the region. Analysis of
variance (ANOVA) was used to investigate the differences between the concentrations of pollutants in
the land uses in different seasons of the year. The results of the study showed that the highest risk use
was industrial use and the lowest risk use was agricultural use. Also, the lowest concentration of
studied pollutants was related to the Sarbandar station. The results of ANOVA also showed that
among the different seasons of 2019-2020, autumn and winter have the most significant differences.
The results of this study can help identify air pollution and its relationship with land use changes, as
well as control and reduce the concentration of pollutants in the study area.
Keywords: Land Use, Air Pollution, Analysis of Variance, Remote Sensing, Maximum Probability,
Mahshahr County.

Introduction

*Corresponding Author
Pourmohammadi, S., Lotfi, A., & Alranaee, M. (2022). Investigation of the effect of land changes for some pollutants in
Mahshahr industrial zone using remote sensing and analysis of variance (ANOVA) images. Geography and Environmental

Planning, 33 (4), 1-4.
(N0l

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License

d https://doi.org/10.22108/gep.2022.133195.1510 E",". 20.1001.1.20085362.1401.33.4.4.8

s


https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.22108/gep.2022.133195.1510
https://doi.org/10.22108/gep.2022.133195.1510
https://dorl.net/dor/20.1001.1.20085362.1401.33.4.4.8
https://dorl.net/dor/20.1001.1.20085362.1401.33.4.4.8
mailto:pourmohammadi.sorour@na.iut.ac.ir
mailto:lotfi@cc.iut.ac.ir

2 Geography and Environmental Planning, Vol 33, No. 4, Ser No. (88) Winter 2022

Air pollution is one of the major environmental and economic problems worldwide, and it is
becoming more acute in industrial areas. The World Health Organization (WHO) and the International
Agency for Research on Cancer (IARC) have identified air pollution as a carcinogen for humans, and
about 90% of people around the world breathe in polluted and toxic air every day. Awareness of the
effects of different concentrations of air pollutants on the use of industrial areas is one of the basic
requirements in land planning and management and sustainable development. Currently, the use of
remote sensing is the best method for preparing land use maps. Given the importance of the impact of
pollutants released into the atmosphere and land use, especially in industrial areas, there is a need for
accurate and effective cognition in this field and researchers seek to understand the relationship
between the spatial distribution of air pollutants and its relationship with land use. The present study
aims at investigating the concentrations of O3, PM10, NO2, and SO2 pollutants in the industrial area
of Mahshahr city and evaluating the trend of air pollution in relation to spatial and temporal changes
and its possible relationship with land use.

Methodology

In the present study, satellite images of Sentile 2 and ENVI 5.3 software and a supervised
maximum probability classification method have been used to classify land use. Also, using the
KRIGING interpolation method and air quality monitoring station information, the concentrations of
these pollutants were seasonally zoned in the region and analyzed by variance analysis (ANOVA).
They were used to investigate the differences between the concentrations of pollutants in land uses in
different seasons of the year.

Discussion

The results of the average concentration of pollutants studied in different seasons of the mentioned
years show that the highest concentration of studied pollutants in different seasons of the mentioned
years is related to the industrial area (stations 1, 2, 3, 4, and 5 in the region. The lowest concentration
of the mentioned pollutants is related to the Sarbandar residential area (station 7). Also, the Mahshahr
residential area (station 6) due to being closer to the Mahshahr special economic zone, has a higher
concentration of studied pollutants than the Sarbandar area. Estuaries barren areas 1 and 2, in autumn
and winter, have the highest concentration of pollution. The results also showed that the highest
endangered use is industrial use and the lowest endangered use is agricultural use.

Conclusion

In general, it can be concluded that the highest concentration of NO2, SO2, O3, and PM10
pollutants is related to the Mahshahr Special Economic Zone station and the lowest concentration of
these pollutants is related to the Sarbandar station. Mahshahr Economic Special Zone, due to the
existence of several petrochemical industries located in this place and the high production and spread
of these pollutants in the atmosphere, also affects other parts of the study area. Among the land uses
used in this study, estuaries have higher concentrations of pollutants due to their proximity to
Mahshahr Special Economic Zone and being more affected by this area with petrochemical industries.
With the distance from these areas, the impact of land uses on pollutants is less and the least impact of
pollutants on agricultural land use is less. Also, the results of the analysis of variance show that there
is no significant difference between the concentrations of pollutants in different land use classes. The
results of this study can help health authorities to identify the most polluted areas, the impact of air
pollution on land use and the health of people in the area, as well as the extent of land use changes in
the area. The study also helps policymakers in designing and implementing action plans to reduce
concentrations of NO2, SO2, O3, and PM10 pollutants.
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Figure 1- Location of Mahshahr county in Khuzestan province (Authors, 2022)
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Table 1- Comparison between KRIGING and IDW methods (Authors, 2022)
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Table 2- Average concentration of different seasons of NO,, SO,, O; and PMy, pollutants during
2019-2020 (Authors, 2022)
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Figure 4- Zoning the average concentration of different seasons in Mahshahr county using
KRIGING method during the period 2019-2020 (Authors, 2022)
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Table 3- Mean annual concentration of zinc coated with FUZZY OVERLAY and AND function in
ARCGIS10.8 SO,, NO,, O3, PMyq pollutants in land uses of Mahshahr county during the period 2019-
2020 (Authors, 2022)
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Table 4- Comparison of average concentrations of NO,, SO,, O; and PMy, pollutants in different
seasons of 2019-2020 by ANOVA analysis of variance (Authors, 2022)
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