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Figure 1. Changes in average, minimum, and maximum annual temperature in stations of Qom province (The
vertical axis shows the amount of temperature and the horizontal axis shows the year).
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Figure 2. Changes in the average annual maximum wind speed in stations of Qom province.
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Figure 3. Results of land in Qom province in 11 different classes related to the images taken from the Landsat
satellite in 1989 (Minimum distance method) and 2019 (Minimum distance and Maximum likelihood method).
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Table 2. Matrix of changes in the classified classes of Qom province between the time steps of 2014 to 2019 in
terms of percentage.
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Figure 4. Potential sources of dust in Qom province.
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Table 3. Dust events dates and also a summary of the identified sources of dust in Qom province.

Identified sources /ol asxis salice

LS o Osr s < SrsoA ded oy dhs e b )
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Ol 3% Olew! Ol 8 >
Eastern dﬂ i %
Southwest of the South and Provinces South East and North &
country + Iraq Southwest East center North East

e Ol 3

25/08/2010

—_

30/06/2011

)

22/05/2012
25/06/2012
15/07/2012
05/08/2012
16/07/2013
31/07/2014

O© 0 N O wn B~ W

05/08/2014
06/08/2014 10
08/08/2014 11
27/09/2014 12
30/05/2015 13
23/06/2015 14
24/06/2015 15
03/07/2015 16
18/07/2015 17
10/08/2015 18
23/08/2015 19
01/09/2015 20
24/06/2016 21
23/07/2016 22
06/06/2017 23
02/07/2017 24
26/05/2018 25
18/07/2018 26
31/08/2018 27

SUM/@:,-

/ s
14.8 7.4 70.3 70.3 44.4 14.8 St 2
Impact percentage
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Figure 5. Dust storm occurred on 08/25/2010 using HYSPLIT model (A, B & C) and wind rose diagram at a

height of 30 meters at Qom station (D).
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Abstract

Background and Objectives: Nowadays the dust phenomenon is one of the biggest
environmental problems in the world, causing major damage to sectors such as industry,
transportation, agriculture, tourism and human health each year. The dust storm, which
commonly occurs in arid and semi-arid regions such as the central and southern parts of Iran,
carries a large amount of dust and reduces daily human activities and horizontal visibility.
According to the World Meteorological Organization (WMO), when the wind speed exceeds 15
meters per second and a large amount of dust enters the atmosphere so that the horizontal
visibility reaches less than 1000 meters, dust storms are reported. The creation of dust is caused
by natural and man-made factors, the human component of which is mainly a response to
changes in soil cover and land use. One of the objectives of the present study is to monitor the
location and source of dust (origin and destination of dust) and the movement of dust storms
and streams/trajectories containing dust.

Materials and Methods: In this study, meteorological data including temperature, relative
humidity, rainfall, evaporation, wind speed and number of dusty days from 3 meteorological
stations of Qom province were obtained from Meteorological Organization and analyzed. Also
in this study, to determine the potential dust sources by the maximum likelihood and minimum
distances classification methods was done to determine the land use and soil type of different
arecas with Landsat images. This process was completed using time series images of Qom
province in 30 years, from 1989 to 2019 with 5-year steps and monitoring the changes of this
period with in 11 different classes. Next, according to the recorded dust data (horizontal
visibility) at Shokouhieh/Qom Meteorological Station showing the occurrence of dust storms as
defined by the World Meteorological Organization, backward tracking of air trajectories using
the HYSPLIT meteorological model. The backward trajectory, if it is close to the surface of the
carth and the area potentially capable of spreading dust from the surface into the air, can be
considered as the source of the dust phenomenon.

Results: The results identified 30 areas with different soils and cover as the source of dust.
There were 20 spots of bare land, 5 spots of salt land and 5 spots of sandy land. The main
sources of dust events studied in this province (Codes 06 and 07) are located in the eastern half
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of the province adjacent to the Namak Lake and the Dasht-e Lut. In the final part of the present
study, meteorological data that directly report the occurrence of dust storms were first analyzed.
Then, based on the recorded data and some restrictive conditions, the target dates that the dust
storm defined by the World Meteorological Organization at that time were selected. Codes
w=06 and w=07 are related to the dust phenomenon, and both codes are used in this study.
These events are mostly local and regional (within the country) and mostly include small events.
One of the innovations of this research is the combined view of soil cover and land use in the
study area and also the investigation of dust events.

Conclusion: The results of HYSPLIT model show that the main sources of dust events studied
in this study are from neighboring eastern regions such as Semnan, around the Namak lake, Lut
plain, and etc. These storms are ultimately considered as a domestic dust event. About 15
percent of the total dust storm events in the studied dates are likely to have been foreign dust.
These events are mainly of foreign source and have been imported from western and
southwestern Iran countries such as Iraq, Saudi Arabia and perhaps Syria and are modeled as
foreign dust and generally considered as sever dust storms.
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