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Abstract

Today, dust phenomenon is one of the dangerous phenomena in most countries of the world that, hot and dry
country like Iran and even its western provinces in Kurdistan are witness to this phenomenon. For this purpose,
dust data from ten synoptic stations used in a period of 20 years (2001 to 2021 AD) to investigate the risk of
dust in this province. Using the factor analysis method, the months with the highest number of dusty days
identified. Then, the Aerosol Optical Depth (AOD) obtained from the MODIS sensor and Terra satellite
analyzed using the Google Earth Engine satellite image processing system. Finally, after validating the index
with days with dust, the trend of this index investigated by the Mann-Kendall test method, and maps of
temporal and spatial distribution of dust were drawn. The results indicate that the distribution of dusty days in
this province affected by eight main factors, the first and second factors are explained respectively; 68 and
13.45 percent of the variance of the number of dusty days in the province. In addition, the months of April to
September have the highest dust concentration that in the eastern half of this province; Sagez, Diwandara,
Bijar, Qorveh, Dehgolan stations have a positive and increasing trend, and in the western half of the province,
Marivan, Bane, Kamiyaran, Sarovabad and especially Sanandaj stations have a decreasing and negative dust
trend. In addition, the results showed that, in recent years, larger area of the province has faced an increasing
trend in the concentration of aerosols and especially dust. Moreover, the summer season has the highest density
and concentration of aerosol conditioners, especially in the months of July and August in this province, and
after that, the spring season ranks second. The increase for dust in these two seasons can be due to the
establishment of Azores high pressure and the dryness of the air due to low surface humidity in Iran and
neighboring countries. Therefore, the results of this research can help urban planners and community health
custodians to build culture and improve the education of citizens in dealing with the dust phenomenon,
improving environmental conditions, identifying the most suitable travel time and starting tourism activities
in Kurdistan province.

Keywords: Factor Analysis, MODIS Sensor, Terra Satellite, Aerosol Optical Depth Index (AOD), Dust,
Kurdistan Province.

* Corresponding author: Email: tahani.m61@gmail.com


http://www.iraneiap.ir/
https://doi.org/10.22034/eiap.2024.191709
https://doi.org/10.22034/eiap.2024.191709
mailto:tahani.m61@gmail.com

Journal of Environmental Research (Vol. 14, No. 28, Autumn & Winter 2024) 182

Introduction

Today, one of the dangerous phenomena in arid, semi-arid and adjacent regions is the dust phenomenon. This
is despite the fact that in the last few years, the western provinces of Iran, including the Kurdistan province,
have witnessed an increase in the incidence of aerosol and migrant dust caused by neighboring countries.
Today, wide range of natural disasters, including drought, desertification, floods, and John extreme
phenomena, have greatly increased around the world And the environment has put humans, plants and animals
under threat. In addition, one of the main consequences of this phenomenon is the increase of dusty days in
the countries of the world.

Methodology

For this purpose, dust data from ten synoptic stations used in a period of 19 years (2001 to 2019) to investigate
the risk of dust in this province. Using the factor analysis method, the months with the highest number of dusty
days identified. Then, the Aerosol Optical Depth (AOD) obtained from the MODIS sensor and Terra satellite
analyzed using the Google Earth Engine satellite image processing system. Finally, after validating the index
with days with dust, the trend of this index investigated by the Mann-Kendall test method, and maps of
temporal and spatial distribution of dust were drawn.

Results and Discussion

The results indicate that the distribution of dusty days in this province affected by eight main factors, the first
and second factors are explained respectively; 68 and 81.5 percent of the variance of the number of dusty days
in the province. In addition, the months of April to September have the highest dust concentration that in the
eastern half of this province; Sagez, Diwandara, Bijar, Qorveh, Dehgolan stations have a positive and
increasing trend, and in the western half of the province, Marivan, Bane, Kamiyaran, Sarovabad and especially
Sanandaj stations have a decreasing and negative dust trend. In addition, the results showed that, in recent
years, larger area of the province has faced an increasing trend in the concentration of aerosols and especially
dust. Moreover, the summer season has the highest density and concentration of aerosol conditioners,
especially in the months of July and August in this province, and after that, the spring season ranks second.

Conclusions

The results indicate that, the seven main components justify 100% of the variance of the number of dust days
in Kurdistan Province, and in the meantime; The first and second components respectively; 68 and 81.5 percent
of the variance of the number of dusty days are explained by the province.lt can also be admitted with 95%

confidence that several characteristics can be observed by measuring the correlation between AOD index and
dusty days of the province: the least number of dusty days in the months of October, November and December;
Low density of dusty days in January; The average density of dust days is recorded in February and March
and the highest density of dust days is recorded in April, May, June, July, August and September. So that in
this province; April with 253 days, May with 265 days, June with 255 days, July with 247 days, August with
255 days and September with 251 days have been associated with dust. This means that in the months of spring
and summer due to the establishment of high pressure near the Azores on the one hand and dry air and a little
surface moisture in Iraq, the amount of atmospheric dust has increased significantly in the region.
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