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Extended Abstract

1. Introduction

Pollution caused by dust storms is one of the most important natural hazards in arid and semi-arid regions,
which has caused many concerns in the socio-economic, environmental, and human health sectors. In this
regard, several indicators and criteria have been presented to investigate dust events and air pollution by
researchers, which include dust storm index (DSI), dust concentration (DC), dust storm pollution index
(PDSI), the frequency of the number of dust events and the number of dusty days. The PDSI is presented
as one of the newest indices to evaluate dust pollution, which is the developed form of the DSI. For this
purpose, air pollution caused by wind erosion events has been evaluated by the PDSI in dry regions of Iran
as one of the areas at risk of dust phenomenon.

2. Materials and Methods

This research, focusing on evaluating the 22 districts of Arak regarding quantitative and qualitative housing
indicators, falls within the realm of applied research. Employing a document-based survey for data
collection, 19 housing experts from Arak were engaged due to the extensive range of indicators. The
Copland method was then applied for district ranking by utilizing Shannon's Entropy method for weight
determination and the SAW, Copras, and Moora methods for synthesis. Additionally, the Global
Moran's | model in ArcGIS was utilized to discern the spatial pattern of housing indicators in Arak. Region
4, characterized by industrial land use, was excluded, leaving 21 districts for assessment.

3. Results and Discussion

The results showed that the maximum dust pollution occurred between 2008, 2018, and 2012. So, the
activity of the dust events had the maximum value in the year 2008 for most stations. The average PDSI
showed an increase in dust events from 2000 to 2018. Based on the annual average PDSI, the maximum
dust activity occurred in Zahedan with a PDSI equal to 11.44 and in Chabahar, Nehbandan, and Yazd with
PDSI of 10.78, 9.35, and 9.10, respectively. The minimum dust pollution was at Baft, Shahrood,
Shahrbabak, Sabzevar, and Torbat Haidarieh stations. The annual trend analysis of dust pollution showed
that the trend changes were increasing and significant in Abadeh, Anar, Yazd Kashan, Semnan, Sirjan,
Tabas, Torbat-Heydarieh, and Sabzevar. The trend of dust pollution in Bam, Iranshahr, and Kohnuj stations
decreased significantly. In general, based on the results of the trend analysis of annual average values of
PDSI, dust pollution in more than 50% of the study stations showed an increasing trend, and these changes
were significant in the stations above. The average monthly values of PDSI showed that the pollution caused
by local and extra-local dust events increased from March, reached the maximum value in June and July,
and decreased from August. In contrast, the minimum dust pollution was in November and December. The
results of the Mann-Kendall test for monthly PDSI showed that the most incremental changes in dust
pollution occurred in June, January, and May, respectively, and these changes belonged to Kashan and
Torbat-Heydarieh stations. The decreasing and significant changes in dust pollution in June and May have
the highest frequency compared to other months of the year, and these changes were observed in Bam and
Iranshahr stations. The seasonal average of PDSI values showed that the maximum dust pollution occurred
in spring and summer, and its minimum occurred in autumn. The pollution caused by dust events on a
seasonal scale has been significant incremental changes for Abadeh, Kashan, Semnan, Sirjan, Tabas,
Torbat-Hydriya, and Yazd stations in spring, for Abadeh, Torbat-Hydriya, Anar, Kashan, and Sirjan
stations in summer, for Kashan, Tabas and Torbat-Hydriya stations in autumn and for Abadeh, Sabzevar,
Tabas and Torbat-Haidaryeh stations for winter. Meanwhile, significant decreasing changes have occurred
for Bam station in all seasons as Jask and Iranshahr in spring, Iranshahr in summer, and Zahedan in winter.

4. Conclusions

The current research aims to evaluate the trend of dust pollution changes in the country's arid regions by
PDSI. The results indicate an increase in dust events for 70% of the study stations during the period of 2000
to 2018, among which the trend changes were significant for 33% of the stations, including Semnan, Tabas,
Torbat-Hydaria, Kashan, Sirjan, Abadeh, Yazd, Anar, and Sabzevar. In contrast, dust pollution significantly
decreased in Bam, Iranshahr, and Kahnuj. The previous studies also reported the increasing trend of dust
events in Central Iran, Khorramabad, Fars, and West Azarbaijan. Decrease in rainfall, increase in
temperature, and, as a result, intensification of long-term droughts and decrease in vegetation cover can be
the main factors for the increase in wind erosion and dust events in arid regions. In general, the findings of
analyzing dust pollution in arid regions, as one of the areas that are affected by the dust phenomenon with
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different frequencies and intensities over the year, can be used to identify sensitive areas and provide
necessary measures to prevent and reduce adverse effects caused by dust events.
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