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1. Introduction

Wind erosion is a major environmental problem in anywhere the soil is loose, dry, and finely granulated. That is
because winds can easily lift and move sands and soil particles. Wind erosion occurs when the force of wind
exceeds the threshold level of soil, because the force of wind is stronger than the gravitational force holding the soil
down. Wind erosion is the result of complex interactions among wind velocity, precipitation, surface roughness, soil
texture. Definitely, rate of wind erosion is related to the threshold wind velocity. Threshold wind velocity is the
velocity which cause the initiation of soil particle movement of soil particle. It depends on soil particles size,
moisture, and features. In terms of soil surface, Blanco and Lal [1], and Chepil and Milne [2] found that soil particle
size has a negative relationship with wind erosion. Fine and loose particles are entrained more easily than coarse
particles under the same wind velocity and it is because of weight of particles. On the other hand, soil moisture is
also an important factor influencing the erosion rate. There is a variety of ways to control wind erosion. Recently,
chemical and polymeric stabilizers be used for reducing wind erosion. Various researchers got to control wind
erosion by using polymers such as: Poly Vinyl Acetate (PVIN), Poly Acryl Amide (PAM) as a stabilizer in
laboratory scale with wind tunnel [3].

This study focuses on Urmia Lake located in west Azerbaijan, northwest of Iran. Beside that it is considered as
the greatest lake in Iran, it is the second largest saltwater lake in the world. However, the lake is facing significant
water level decreases. In fact, it has decreased six meters in the last thirteen years due to agriculture uses, elevated
evaporation rates due to global warming and unauthorized water withdrawal from wells. Preventing erosion is
important as the resulting wind erosion transports salt to neighboring farms and forests thereby impacting their soil
compositions. Additionally, the formation of salt storms can damage roads, railroads, airports, and other critical
infrastructures.

2. Methodology

In this study, samples were taken from the Urmia County of West Azerbaijan Province in northwest of Iran, and
from layer of 20 cm of the surface of the dried Urmia lake area and were transported to the lab. To investigate the
wind erosion rate, an open-loop low-speed wind tunnel was utilized. At first to find the critical sample to wind
erosion, six different samples with several particle sizes were tested in tunnel with wind velocity of 30 m.s™* (a:
2mme<particle size<4.75mm, b: 1.18mm<particle size<2mm, c: 0.425mm<particle size<1.18mm, d: 0.3mm<particle

* Corresponding Author
E-mail addresses: nahid_es.haghi@yahoo.com (Nahideh Eshaghi Sardroud), katebi@tabrizu.ac.ir (Hooshang Katebi),
mirmohseni@tabrizu.ac.ir (Abdolreza Mirmohseni).
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size<0.425mm, e: 0.18mm<particle size<0.3mm, f: particle size<0.18mm). The samples were used to show the
effect of particle size in threshold wind erosion.

In this study the experimental samples were first oven-dried and then crushed so they could to pass through a
0.425-mm sieve (more susceptible size to wind erosion), next they were packed in trays without any condensation.
Then five specimens were tested with different moisture contents.

The applied polymeric material for stabilizing salty land was Polyacrylic acid used as a water emulsion and a
noncombustible polymer. The polymer concentrations used in this study were 0.5, 1, 2 and 3% (per weight). In each
sample, polymer emulsion in different concentrations was sprayed on the surface of the samples by a sprinkler.
Polyacrylic acid is a cohesive polymer and acts as a bridge between particles by binding particles together and make
larger and heavy particle so wind erosion rate is reduced. When Polyacrylic acid emulsion was used as a stabilizer,
the samples were placed in laboratory condition for 24 hours. Then the samples were suited in the wind tunnel to
receive their treatment.

3. Results and discussion
3.1. Threshold wind velocity and dry aggregate size distribution

To reveal the effect of soil particle size on threshold wind velocity and erosion rate, six samples with several
particle sizes were tested. The results show that by reducing aggregate size, threshold wind velocity decreased but
wind erosion rate increased and results was considerable in aggregates pass the sieve number 40. It means fine
aggregates are more suspected to wind erosion.

3.2. Particles moisture percentage

In this study salt samples with particles passed from 40 sieve were used. Samples with six different moisture
percent (0% to 5%) were used in the test section of a wind tunnel with wind velocity of 30 m.s™. The results reveal
that the erosion rate decreased by increasing moisture of samples. Although spraying water on the surface of
samples decreased the wind erosion rate, it is a temporary method and moisture needs to be applied at regular
intervals.

3.3. Effect of spraying Polyacrylic acid emulsion on wind erosion

Because of non-efficiency of spraying water as a stabilizer to control the wind erosion in salt lands, in this
research Polyacrylic acid emulsion used to reduce the rate of wind erosion. The findings showed that the application
of Polyacrylic acid helped prevent wind erosion (Fig. 1). In terms of Polyacrylic acid concentration, we found no
differences in erosion. Therefore, Polyacrylic acid concentrations of 0.5% is effective amount to wind erosion
control.
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Fig. 1. Effect of spraying Polyacrylic acid emulsion on wind erosion rate
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4. Conclusions

In order to control the wind erosion and salt storms in dried regions of Urmia Lake a stabilizer named
Polyacrylic acid was used. The results showed that the use of Polyacrylic acid reduces the wind erosion up to rate of
98 percent compared to unprotected samples in continuous wind blows by making resister crust on the surface of
samples and binding salt particles together. To optimize performance condition it is recommended to determine the
optimum polymer in natural condition, considering important parameters such as temperature, humidity, durability,
wind velocity and vegetation.
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