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1- Introduction

Urmia Lake, which has been located in the northwest of Iran, is the largest saltwater in the Middle
East. Unfortunately, nowadays various factors have exposed it to dryness and wind erosion, the result
of which is the increase in soil salinity, the thinning of solute crystals, and the occurrence of dust
storms. If this lake becomes dry, the climate of the area will change to hot climate and salt storms will
start. Therefore, we must find new ways to control and prevent the occurrence of wind erosion.
Identifying the nature of these dusts, especially their morphology, is important in providing solutions
to deal with the crisis. Investigating the characteristics and morphology of dusts in the region is also
useful in predicting ways and controlling factors to reduce their damages, and dust morphology is a
practical method to determine their origin. Investigation of the properties and characteristics of rising
dusts from this area can be useful in predicting and controlling ways to contrast/withstand their
damages.

2- Methodology

For this purpose, three flat sites without vegetation and prone to fine dust production were selected
from the eastern shore of Urmia Lake. Each site was divided into 3 layers based on the height from
sea level, but the first layer was omitted from the studying areas because of the high soil moisture due
to low distance to lake, which results in decreasing dust production by this layer, and eventually 2
random samples (0-5 cm) were picked up from each layer. This research study was carried out based
on 12 selected soil samples from 3 sites and their layers. The soil samples from 0 to 5 cm depth, as a
surface soil of layers, were transferred to trays with dimensions of 3 x 40 x 30 cm in the wind tunnel
of agriculture faculty of Tabriz University, with 370cm length, 50cm width and 70cm height.
Subsequently, wind erosion was simulated by applying the maximum wind speed of 45 meters per
second for 15 minutes at each height. Then, the dust particles released at 2 heights of the wind tunnel
(10 and 30 cm from the floor of the device) and the control soil sample were sent to SEM to get their
images. After processing these row images, the quantitative amounts of morphological properties
were obtained. Finally, the statistical analyses were performed on these properties. Using a nested
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design to find the effect of factors such as the location, layer and height of the wind tunnel on the
morphological characteristics of soils in the windblown dust.

3- Results

The images which had been adopted from SEM were analyzed in Image J application and 5
parameters (perimeter, circularity, roundness, accept ratio and solidity) were calculated for each
particle in samples and the average of these parameters for each soil sample was listed. The presented
data were analyzed in Minitab application by using the fully nested method and for conducting these
analyses, the test of normality of data was performed on data list. The results for each parameter were
presented in a table which showed the effect of site, layer and location height of the sediments in
wind tunnel.

4- Discussion & Conclusions

The obtained results in this research (Table 3) revealed the significant effect of site (5%) on
circularity and solidity properties. Also, the effect of height in wind tunnel from floor was significant
in 5% just on roundness, and the effect of other factors on morphological properties were not
significant. In other words, the size of particles, the area and their parameter in soil samples did not
have significant differences and even the wind erosion with given speed in explained time duration
didn’t act optional on the size of particles. There were no significant differences between size of
diameter, area and parameters of particles before and after the wind erosion. The reason of these
results can be dependent on the preparing method of samples for SEM study, in which the samples
were rubbed on pin of device and the great grains were separated. Also, the effect of site and height
of wind tunnel on roundness and circularity were significant, respectively. As for other
morphological properties, the effects of site, layer and the wind tunnel height were not significant and
there were no significant differences between the samples.

Key Words: Dusts, Morphological properties, Salt storm, SEM, Wind erosion, Wind tunnel.
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