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Fig. 1. Land use map of the central part of Qom province in 2015 (a) and 2018 (b)
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Abstract

Dust is one of the phenomena in arid and semi-arid
areas that pose a lot of environmental hazards. This
study was conducted with the aim of identifying
dust and tracking them, using data based on remote
sensing and GIS, zoning intensity and
classification of centers and prioritizing areas in
terms of dust and preparing a zoning map of dust
phenomenon in Qom province. Meteorological
data for the years (2015-2018) were prepared from
meteorological stations in Qom and MODIS sensor
images were used to highlight the dust
phenomenon.
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Dust events with a visibility of 1000 meters and
less in Qom province in different years (2018-
2015) had a different trend and more than 177 dust
events occurred in this period. In general, the
maximum dust phenomenon was in the cold
seasons and the minimum was in the spring and
summer seasons. Examination of the trend of
changes in AOD showed that the maximum value
of light depth varied in different years and months.
The maximum amount of high light depth
continuity was in 2015, which lasted from April to
June. Also, changes in temperature and rainfall
showed that the general trend of temperature and
rainfall was increasing in the study area. Due to the
increasing trend of desertification and climatic
characteristics such as increasing temperature and
decreasing rainfall and consequently the
occurrence of drought and improper land use, has
increased the centers of dust harvest with the
frequency of occurrence and its amount and turned
it Has become an uncontrollable environmental
challenge.

Background and purpose: Optical depth index is
one of the most widely used indicators for
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evaluationing air pollution in different regions,
especially arid and desert areas. Arid and semi-arid
regions are the main sources of dust particles
suspended in the atmosphere. Due to its location in
the arid and semi-arid region, Iran is faced with
numerous dust storms throughout the year, which
have caused irreparable environmental and socio-
economic damage to various parts of the country.
The aim of this study was to identify and trace dust
centers, identify domestic dust generating centers
in central regions of Iran and case by case in Qom
province using data based on remote sensing and
GIS, zoning intensity and classification of centers
and prioritization of regions. In terms of the
amount of dust and the preparation of the zoning
map of the event of the dust phenomenon was
performed.

Materials and Methods: In order to investigate
the occurrence of dust phenomenon in Qom
province, meteorological data for the desired years
were prepared from meteorological synoptic
stations. MODIS sensor images were used to
highlight the dust phenomenon. Optical depth of
light (AOD) products of MODIS sensor was used
to investigate and track the concentration and
intensity of dust. After identifying the dust sources
using distance sensing techniques, in order to
identify areas prone to dust production, a land use
map was prepared. Sentinel 2 satellite data were
used to investigate spatial and temporal changes in
land cover. To introduce the classification models,
educational samples in the desired classes were
introduced to the software according to the
appropriate spatial distribution, band composition,
and spectral behavior and also field monitoring.
The supervised maximum probability classification
(MLC) method was used to classify and determine
land use. Finally, by constructing false band
compositions 543 and examining the spectral
diagram of the phenomena, five types of land use
for the study area include: barren lands with low
vegetation, mountainous and rocky outcrops, salt
lakes and saline lands, residential and man-made
areas and agricultural lands was considered. Then
about 20%, ie 500 samples were randomly isolated
from the collected samples and were evaluated as

69

ground reality samples to evaluate the accuracy of
classification methods. After applying the
supervised classification, the accuracy of the
obtained results was evaluated. Descriptive
statistical methods were used to analyze the data
related to the number of dust events on an annual,
monthly and hourly basis in the region.

Results: Based on the results obtained from the
classification, the surface coating of Qom province
was divided into four main classes. Barren lands
with low vegetation, salt lakes and saline lands
formed the largest land cover, which covered
almost 90% of the area. By specifying the type of
land use and land cover of the province, their
changes in different time scales during 2015 and
2018 showed that bare lands with low vegetation
decreased by -1.76% and on the other hand built
saline and urban and human lands and Lands with
average vegetation increased by 0.45%, 0.29% and
1.02%, respectively. Annual survey of dust events
with a visibility of 1000 meters and less in the
central part of Qom province (2015-2018) showed
that the trend of this phenomenon was different in
different years and 2015 had the highest number of
dust and more than 177 dust events in this period
Taken (Figure 3). The highest incidence of dust in
the central part of Qom province in December,
January and November were 58, 52 and 41,
respectively. Also, the study of the hourly
frequency of dust occurrence with a horizontal
visibility of 1000 meters and less showed that the
highest incidence was at 3, 6 and 21 hours,
respectively. The study of spatial and annual
changes in light depth (2015-2018) showed that the
trend of maximum light depths is increasing and
includes more levels. The maximum amount of
light depth was about 2.30 and 2.24 in 2018 and
2015, respectively, which was mostly in the
eastern and northern parts of the central part of
Qom province. These areas include Salt Lake and
Sultan Basin and the surrounding barren lands.

Discussion and Conclusion: The results of the
study during the period (2015-2018) in the study
area, the trend of increasing barren and saline
lands, the spatial expansion of the salt lake and the
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Sultan Basin showed. Using MODIS sensor data,
dust phenomena can be identified and tracked and
its main source can be properly observed. In
general, the dust phenomenon of Qom province is
of foreign origin from areas such as the desert of
Saudi Arabia, Kuwait, Irag and Syria, the central
and eastern parts of Iran, the deserts of
Turkmenistan and sometimes the desert of Africa.
Also, the internal source of dust is the existence of
different centers in Qom province, which are
mostly located in the eastern and northeastern parts
of the province. Therefore, the dust phenomenon is
very active and vulnerable. Due to the increasing
trend of desertification and climatic characteristics
such as increasing temperature and decreasing

rainfall and consequently the occurrence of
drought and improper land use, has increased the
centers of dust harvest along with the frequency
and amount of it and it It has become an
uncontrollable environmental challenge. Increased
dust threatens the health of residents around these
areas. Increasing the dust phenomenon, in addition
to destroying basic resources, have adverse effects
on public health. Also, its social and economic
consequences intensify the migration process from
dust-exposed areas, reduce income and reduce the
prosperity of the tourism industry.

Keywords: Dust, optical depth, remote sensing,
Qom.
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