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Introduction

Although most dust storms, especially those prevailing in Iran, are regional, local dust,
specifically in Iran, plays a significant role the dust belt. One of the origins of local dust
in this belt is Yazd City and the salt domes in the northeast of Ardakan. Understanding
the characteristics of dust storms is important in terms of type, frequency, location, and
time of occurrence. Due to the dry climatic conditions and strong and erosive winds, the
city of Yazd is faced with various dust occurrences every year, which causes significant
damage to the economic and biological resources of the city. The two main conditions for
the occurrence of a dust storm are the presence of fine-grained sediments with small
diameters and large volumes and the existence of dynamic synoptic conditions necessary
for the transfer of these particles in horizontal and vertical directions. In this study, most
aspects of the second condition in the form of climatic parameters and indicators affecting
neural network models are used to investigate the transfer of dust particles with their
origin outside and around Yazd station. Also, artificial neural network models have been
used to determine the importance of climatic parameters and the resulting climatic
indicators and to identify and extract the occurrence of internal and external dust.
Methodology

In this study, all the dust occurrences in Yazd City with origins around the station and
outside it was selected for investigation. To determine the share of the dust with internal
and external origins, dust codes were used. To identify the slope of the trend of dust
occurrence change and its significance, the data homogeneity test method was used. In
this study, Pettitt's test method was used with the XLSTAT statistical software in Excel.
This test was performed on the total data series of the internal and external dusts. Also,
the time series of data related to winds more than six meters per second and the
corresponding diagram were analyzed. In addition to climatic parameters and indicators,
some indicators reveal that climate change can also affect the course of changes in the
dust occurrence. In order to identify these indicators, the ClimPACT software was
employed based on the RCIimDEX software and the R 2.10 software. In addition to
identifying the trend of dust changes, the purpose of this study is to determine the
importance of each factor affecting the occurrence of dust in Yazd. For this purpose,

Email: dargahian@rifr-ac.ir


mailto:dargahian@rifr-ac.ir

analysis, and comparisons were performed of different functions of the neural network
and the multilayer perceptron. Finally, a model was developed with the least error rate
and the highest correlation coefficient. This optimal model served to investigate the share
of climatic factors affecting the occurrence of dust. The occurrence of internal and
external dusts (dependent variable) was modeled and analyzed, and the most important
determining factors involved in the occurrence of those dusts were determined.

Results and discussion

The statistical examination of Yazd Synoptic Station data showed that the highest
frequency of dust is outside the station. Indeed, 77% of the dust in the synoptic station
originates outside the station, and 23% with origin around the station. The trend of
changes in dust occurrence in Yazd synoptic station has been significant. Among the 20
factors, the most important factor affecting the dust originating outside the station is the
minimum humidity, because the lower the humidity, the more potential dust particles
have due to other conditions necessary to move and climb. The next factor is rainfall. The
less the rainfall, the lower the soil moisture is. The third factor is the frequency of wind
occurrences as a stimulus and transporter of dust particles. Among the 20 climate factors
and climate change indices, the most important factor influencing dust events originating
around the station, such as events outside the station, is the average minimum humidity.
Lack of moisture leads to soil drying and providing favorable conditions for dust particles.
The second effective factor is the frequency of winds with a speed of more than six meters
per second because the wind speed must reach the erosion threshold to be able to lift dust
particles from the ground and enter the air currents.

Conclusion

Yazd Province is located in a dry region and has a special topography. There is the bed
of fine-grained sediments suitable for the formation of dust and sandstorms. The energy
of atmospheric systems due to lack of moisture is mainly released in the form of wind,
dust, and soil, but the number of stormy and dusty days is lower than that in the east of
the country. The number of dusty days is also lower than that in the southwest of the
country. This is because the sediments of this region are not affected by the atmospheric
systems in large-scale and permanent regions on the other hand, like the areas of the
country that have a lot of dusty days, the number of dust days is not high because this
region is far from dust sources such as Irag and Saudi Arabia. In the occurrence of dusts
with an external origin or with the origin around the station, humidity was the most
important factor. In the dust originating outside the station, rainfall is the second
important factor. The third factor is the frequency of wind occurrences. The wind speed
increases to lift the particles, and its speed decreases until it reaches the destination area,
and the dust has reached the destination. The fourth important factor is the decrease of
consecutive wet days. In the occurrence of dust originating around the station, the
frequency of winds with a speed of more than six meters per second is the second
important factor. The third important factor is the SPEI drought index, which is important
due to the detection of temperature changes and evapotranspiration. Among many factors,
it has a large share in controlling the occurrence of dust originating around the station.
Therefore, understanding the contribution of climatic factors in the occurrence of dust
storms on a local scale is increasingly important to reduce the risks of dust storms. It can
be a decision-making tool for local planners to combat and control dust and its effects.

Keywords: Internal and external dust, Wind corridor, Fine sediments, Neural network
models

187



