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Today, dust storms affect the lives of many people around the world
and cause significant financial and human losses. Every year, Iran is
impacted by dust storms caused by both internal and external sources,
including neighboring countries. Semnan province, due to its
geographical location, has several sources of dust production that not
only affect the province itself but also neighboring provinces. The
objective of this study is to investigate the dust phenomenon in Semnan
province and its monthly variations over a period of 15 years,
specifically between 2003 and 2017. To achieve this, the
meteorological data from the province's stations and the Aerosol
Optical Depth (AOD) of satellite products have been analyzed.
Additionally, the GOCART model has been utilized to estimate the
amount of dust emissions from this region and determine the vertical
dust flux in Semnan province. The analysis of average dust flux
revealed that the highest values were observed in the southeast of
Shahroud, followed by the south of Shahroud, Damghan, and Sorkheh.
A monthly analysis indicated that, in all months, the average AOD in
the southern half of Semnan province was higher compared to the
northern half. The highest levels of AOD were recorded in May, April,
and June, while the greatest amounts of dust flux were observed in
March, June, and July. Furthermore, the prevailing wind directions
were northeast and northeast, which caused the dust particles to rise
from this region and resulted in dust accumulation in the southern areas
of Semnan province, as well as in Isfahan, Yazd, and South Khorasan
provinces.
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Introduction

Iran, as a country in the Middle East, is also severely affected by dust storms. These storms
often affect the western and southwestern, eastern and southeastern, and central parts of Iran.
The western and southwestern parts of Iran are affected by dust storms produced from
various sources, including dust-producing sources in lIraq, Syria, Saudi Arabia, and the
southern countries of the Persian Gulf. In some cases, dust produced in North Africa also
affects these areas. Part of the dust-producing sources that affect this region are located inside
Iran, mainly in Khuzestan province. Today, dust storms affect the lives of many people
around the world and cause significant financial and human losses. Iran is also affected by
dust phenomena caused by both internal sources and dust sources located in neighboring
countries. Semnan province has numerous dust sources that not only impact this province
but also neighboring provinces

Methods and Material

The purpose of this study is to investigate dust in Semnan province and how it changed
monthly in a period of 15 years (2003-2017). For this purpose, the data of synoptic
meteorological stations in the province and the aerosol optical depth (AOD) satellite product
were used. Also, the GOCART model was used to quantitatively estimate the amount of dust
emission from this area and to determine the vertical dust flux over Semnan province.

Results and Discussion

Results showed that the maximum amount of dust flux in the province is observed in the
southeast of Shahrud and then in the south of Shahrud, Damghan and Sorkheh cities. Based
on monthly averages, the AOD and dust flux values in the southern half of Semnan province
were higher than the northern half in all months. The maximum values of AOD in the
province were related to the months of May, April and June, and the highest values of dust
flux are also observed in the months of March, June and July.

Conclusion

There are many dust sources in the Semnan provinces specially in its southern half. the
prevailing wind in the southeastern region of Semnan province, where the highest amount of
dust flux is observed, was northerly and northeasterly. This factor caused the dust particles
originating from this region, affected the south of Semnan province and areas of Isfahan,
Yazd and South Khorasan provinces. In this study, the phenomenon of dust in Semnan
province has been investigated from a climatic perspective for the period 2003-2017.The
monthly analysis of the number of days with dust in the province revealed that the highest
number of dust events occurred in May, with a total of 50 days. This was followed by June,
March, and April, respectively. The average optical depth of aerosol (AOD) during this
period was found to be higher in the southern half of Semnan province compared to the
northern half. Additionally, the highest AOD values were observed in the southwestern part
of Semnan province, specifically on the border of Semnan and Sarkheh counties. Moreover,
the mean monthly values of AOD indicated that the highest AOD values in the region were
recorded in May, April, and June. The mean vertical dust flux output from the GOCART
model was also found to be higher in the southern half of Semnan province compared to the
northern half, which aligns with the mean AOD values. The highest dust flux values were
observed in the south of Shahroud, Damghan, and Sarkheh counties. When comparing the
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mean monthly flux values, it was noted that the highest dust values were emitted from the
southern and southeastern regions of the province in March, and from the southwestern
region in June. Conversely, the lowest values were recorded in December. The months of
June, July, and August had the highest wind speeds in Semnan province. During this period,
north and northeast winds dominated a large part of the province, while in a small portion of
western Semnan province, the wind blew from the east. The analysis of wind speed in areas
with dust flux revealed that dust particles originating from various regions of Semnan
province can impact parts of Isfahan, Yazd, South Khorasan, Razavi Khorasan, Qom, and
Tehran provinces during different months of the year. Finally, two cases of dust phenomena
in Semnan province and neighboring provinces were presented as examples. The
meteorological data demonstrated that in both cases, the dust phenomenon was observed at
numerous synoptic meteorological stations in the region, leading to a significant decrease in
horizontal visibility. The presence of dust was clearly evident in satellite images, particularly
in the central regions of the country. Considering that the wind speed in the south of Semnan
province was strong in both cases, exceeding 5 m/s, the blowing of these winds triggered the
activation of dust sources in these areas.

Keywords: Dust storm; Dust flux; AOD; Semnan.
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