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Extended Abstract

Introduction

Dust is a phenomenon that is mostly seen in arid and semi-arid areas due to high wind speeds and
turbulence on the soil surface without vegetation, and prone to erosion. Wind erosion and its dust
are a result of various factors including wind speed, vegetation cover, soil characteristics, and
climatic conditions. The interaction of all of them leads to an increase or decrease in wind erosion
and dust storms. The absence of sufficient information about the prevailing conditions in the
region, and knowledge about sensitive and prone areas to dust storms is the cause of the problems
caused by them. To address this phenomenon and provide effective management solutions, it is
necessary to understand the areas that are most susceptible to dust and the factors that contribute
to its occurrence. Remote sensing and modeling can be highly effective in investigating the dust
phenomenon in this regard. Remote sensing data and machine learning have been utilized in
numerous studies to investigate dust storms and their sources, as well as to model areas that are
susceptible to this phenomenon. Although Isfahan province is considered one of the most
significant geographical regions of the country, it is prone to repeated droughts, desertification,
and dust storms due to its special geographical location, low rainfall, and proximity to the desert.
Conducting studies that will lead us to a better understanding of dust-prone areas in this province
is necessary. Therefore, In the current research, zoning of dust-prone areas in Isfahan province
was done using meteorological codes related to dust, aerosol optical depth values of MODIS
sensor of Terra satellite (2001-2022), and machine learning algorithms including RF, BRT, SVM,
and CART.

Material and Methods

Isfahan Province with an area of nearly 107017 km?2, is located between 30° 43’ to 34° 30’ N and
49° 38' to 55° 31’ E in Central Iran (Fig. 1). This province experiences an annual rainfall of
between 40 mm and more than 800 mm. According to the Iran Meteorological Organization, the
average annual temperature is between 10 °C and 20 °C. According to the Thornthwaite
method, the climate of Isfahan province is arid in 58.73% of its area (eastern,
northeastern, and sub-central parts of the province), semi-arid in 28% of its area (central
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and northern parts of the province), and humid and semi-humid in 13.27% of its area
(western and southern parts of the province). The first step was to determine the occurrence
and non-occurrence points of dust through the use of AOD values. Predictive factors were
determined by analyzing 10 different factors, which include land use, temperature, rainfall,
erosive wind speed, slope, altitude, albedo, EVI, NDSI, and NDMI. The variance inflation factor
(VIF) was used to calculate the correlation between the predictive factors in the next step.
Machine learning algorithms were employed to model areas susceptible to dust, and the jackknife
test was used to determine the significance of predictive factors in zoning. The model was verified
by measuring the value of the area under the ROC curve (ROC-AUC).

Results and Discussion

According to the zoning map for dust-prone areas in Isfahan province, areas with low altitude and
flat parts of the north, parts of the northeast, southeast of the province, and the central areas
towards the southwest and west of Isfahan province are susceptible to dust. In the RF model, the
very low class had the highest percentage of areas that were prone to dust, with a value of 21.36%,
and in the BRT model, 22.66% was in the medium class, and in the SVM and CART models, it
was very high and low classes with values of 23.92% and 37.6%, respectively. The results of
validation illustrated that the RF model with AUC of 0.86 was the most efficient, followed by
BRT, CART, and SVM models with AUC values of 0.82, 0.79, and 0.77 respectively. According
to the Jackknife test results, in RF, BRT, and CART models, rainfall had the most effect in
modeling, while in the SVM model, temperature and rainfall had the most effect in the modeling.
The results indicate that salty, barren, and rangeland with poor quality are the most susceptible
areas to dust. The lack of vegetation or weak vegetation is a result of the low amount of surface
soil moisture, lowest rainfall, and highest temperature in these areas. These areas are susceptible
to dust, and when winds blow at a speed above the threshold for wind erosion, dust storms will
happen. The validation results indicate that the RF model is the most effective among the applied
models, followed by BRT, CART, and SVM models. The Random Forest algorithm is an
advanced decision tree model that is utilized for classification and regression. This algorithm's
performance is significantly better than other simple regression trees or parametric statistical
methods, and it is determined by a large number of decision trees. Rainfall was identified as the
most important factor in RF, BRT, and CART models by the jackknife test results. In the RF
model, which is considered the best model, the temperature and altitude factors are more
important than other factors, after the rainfall factor. The low rainfall in dust-prone areas can lead
to soil dryness and low vegetation, which increases the conditions for wind erosion and dust.
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