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in creating new sources of dust by investigating and analyzing this issue. In this regard, the OLI and
Sentinel 1 sensor images were used. Analyses were performed using the GEE system environment,
ENVI, and SNAP software. By applying the spectral thresholding method on Sentinel 1 images
related to the flood of August 5, 1401, in Rafsanjan-Anar cities, the flooded areas were determined.
By processing the OLI images, the clay sediments deposited as a result of the flood were highlighted.
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1. Introduction

According to the definition of the World Meteorological Organization, dust storms are defined as strong winds
that carry large amounts of sand and dust from dry and bare soil into the atmosphere and carry them hundreds to
thousands of kilometers away. This dynamic phenomenon includes four stages, land degradation, wind erosion,
transport (movement) and deposition. Dust storms occur when wind erosion exceeds the soil's ability to resist
surface erosion. The wind lifts the destroyed soil particles from the ground and takes them thousands of kilometers
away. Satellite sensors, ground-based lidars, and radar systems can provide high spatial and temporal resolution
data for various atmospheric parameters, including dust optical depth (AOD), dust concentration, wind speed, and
wind direction. Satellite-based remote sensing platforms such as the Moderate Resolution Imaging
Spectroradiometer (MODIS) are commonly used to estimate AOD. AOD measures the amount of light that is
blocked by airborne particles from passing from the ground to the atmosphere. In the researches that have been
conducted in the field of dust, some of which have been mentioned, in addition to regional and regional sources of
dust, local sources have also been mentioned and it is considered as one of the important factors in the shape of
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dust. The collection of dust masses has been mentioned. Based on this, according to the flood mechanism that
washes the soil from the upstream areas and transports them in the lowland areas, Usually, the process of
transportation and sedimentation in flooded areas can feed dust sources and as a result create new sources of dust
in these areas. In this research, for the first time, this possible relationship was tried to be investigated in detail, in
this regard, the area of Pomegranate Plain-Rafsanjan was chosen as the study area. In order to monitor dust
masses, AOD index was prepared from OLI sensor satellite images. Sentinel 1 images were also used to identify
sedimented areas caused by the flood of August 5, 1401.

2. Methods and Material

Anar - Rafsanjan plain with an area of approximately 4300 km and stretching northwest-southeast in the north of
Kerman province, between latitudes 29 degrees 56 minutes to 31 degrees 20 minutes north and longitudes 54
degrees 50 minutes and 56 It is located 45 minutes east. This plain is limited to the heights of Badbakht Kouh and
Davaran from the north side and to the heights of Miduk and Sarcheshmeh from the south side. The average
height of the plain is 1480 meters. In terms of climate, the studied area is among arid and semi-arid areas and the
average annual rainfall is 140 mm. In terms of structural zone, Anar-Rafsanjan plain is the down-dip part of a
horst-graben structure. There are more than 50,000 hectares of pistachio agricultural land in this plain, which is
irrigated with underground water. The location of the studied area is clear in Figure 1. On August 5, 2022, as a
result of heavy rains, a devastating flood hit Anar and Rafsanjan cities in the north of Kerman province, as a result
of which there was a lot of damage to agricultural fields, urban and rural infrastructures, and the death of several
people.

3. Results and Discussion

The flood of August 5, 2022 in Rafsanjan and Anar cities flooded many areas of the Anar-Rafsanjan plain. By
using the threshold limit method and applying it to the Sentinel 1 radar image of August 9, the flooded areas were
identified. The raw image related to the studied area is shown in Figure 3 a, Figure 3 b shows the Sigma Naught
image resulting from applying the threshold method; As can be seen in this picture, the flooded areas are
highlighted with light color. Marked areas are areas where there is still water after 4 days of the event. By
performing vectorization operations in ArcGIS software, a map of flooded areas was extracted on the Sigma
Naught image (Figure 4). The flood of August 5 caused a lot of sediments to settle in the Anar-Rafsanjan Plain.
By applying the OIF index on the OLI sensor image of August 12th and choosing the optimal combination, the
educational sample and image classification are prepared. As a result, the sedimented areas were identified and
mapped (Figure 5). As can be seen in Figure 5, many areas of the plain have been affected by floods and
sedimentation has been carried out in them. To evaluate the accuracy of the sedimentation map, the error matrix
was used, and the overall accuracy was 82% and the Kappa coefficient was 74, which shows that the accuracy of
the map is acceptable. In order to monitor dust concentration in the study area, AOD index was extracted from
OLI images by GEE system. The monthly AOD index over a period of 10 years is shown in Figure 6. The larger
the AOD values, the higher the dust concentration. The lowest and highest average monthly dust amounts are on
January 1, 2014 and July 12, 2023, respectively. Paying attention to the change trend of this index in Figure 6
shows that the dust concentration had an increasing trend. And as it is evident in the graph, despite the increasing
trend in all data, after August 11, 2022 (20 Shahrivar 1401), the maximum values of the index reached 0.4 and
after that, this maximum value in the year It has been repeated later; In general, since this date, the graph has had
an impressive and significant upward trend.

4. Conclusion

The results of applying the threshold method on the Sentinel 1 image, four days after the event, identified the
flooded areas. About 39% of the studied area (1700 square kilometers) has been affected by this flood. Also, the
sedimented areas were identified by analyzing the OLI satellite image. In fact, these areas can be considered as
new sources of dust in the region. In order to investigate the possible relationship and impact between these
sedimented areas and the dust masses located in the study area, using the GEE system, the average monthly AOD
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index of the last 10 years was prepared. Also, on the other hand, a map of sedimented areas was prepared as a result
of the April 5 flood in the study area. Calculating the AOD index from OLI images, using the GEE system and the
ERF machine learning model method, is a way that can replace the AOD product of MODIS images in many
researches, because since the OLI sensor images have a spatial resolution of 30 meters and as a result, the dust
masses can be detected well on a local scale, while the AOD product of MODIS images has a resolution of 1 km.
Keywords: Dust mass, AOD index, flood, Sentinel image 1, Anar -Rafsanjan Plain.
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