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ABSTRACT: Today, wind erosion and the dust caused by it, as an environmental problem, affects not 
only the desert regions of Iran, but also the entire country. The beginning of haze crisis in Iran originates in 
the last two decades. At first, the haze entered the country through the west and southwest of the country 
and gradually reached the central areas. The dust can be caused by various natural and artificial factors. 
There are different methods for soil stabilization, such as using windbreak, planting and use of mulch. The 
use of new soil stabilization methods, due to reduced environmental impacts, is a suitable alternative for 
oil mulch. Soil stabilization by using Nano polymer polylatice creates a uniformly coherent cortex that is 
resistant to high wind speed and has less environmental degradation effects. In this research, the soil of the 
Hossein Abad area, near the salt lake of Qom, has been used for wind erosion test to verify the stabilization 
with the use of nano polymer polylatice. After passing through a 2 mm sieve, the soils were stabilized with 
concentrations of 1, 1.5 and 2 L/m2 of polylatice in trays with dimensions of 80*80*3 cm. These specimens 
were exposed to wind by three different velocities, including 10, 15 and 20 m/s, during 7 and 30 days and 
their stabilities were analyzed against wind. The concentration of dust of the Hossein Abad area in the 7 
and 30-day stabilization decreased by 60 and 50 times at a wind speed of 20 m/s, respectively and as time 
passed by after adding mulch, the amount of particles deposited along the channel were also decreased 
significantly.
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1. INTRODUCTION
Dust is the result of various natural and artificial factors; 

but by applying appropriate techniques, timely planning and 
preventive measures, it is possible to prevent it from extending 
and intensifying. Implemented strategies are generally meant 
to stabilize the soil and to control the effective factors in 
land degradation. Soil stabilization is done by planting or 
additives. Some of these methods which generally prevents 
soil erosion and desertification are: planting trees resistant 
to hot and dry weather condition, installing living and non-
living windbreaks, stabilization of sand dunes by creating 
a green zone or stabilizing the soil using polymers and 
petroleum products, such as mulch, but today stabilization 
using polymer mulch as a new technique has become more 
prominent [1-4]. Researchers have used various mulches for 
soil stabilization, including, bio-crust [5], polyacrylamide 
[6,7  ], acetate [8], polyethylene [9], Polyvinyl Alcohol [10], 
Polyvinyl acetate [11], Methyl Methacrylate [12].

In this study, soil consolidation using this material was 
studied considering different conditions, including time 
interval, different percentages of polymer concentration and 
variable velocities of wind in Hossein Abad of Qom province.

2. ELEMENTS OF THE EXTENDED ABSTRACT
Hossein Abad study area is a large part near the village 

of Hossein Abad of Qom, which is limited by the Qom Salt 
Lake from east and by city of Qom from west, and affects the 
weather of Qom.

Three iron trays with dimensions of 80* 80* 3 cm were 
prepared and soil specimens were poured into the trays to 
decide the optimal concentration of polylatice. The parameters 
of the experiment are shown in Table 1.

Table 1 Parameters and scope of testing 
 

Parameter value 
Polylatice Densities (L/m2) 1, 1.5 & 2 

Wind Speed (m/s) 20 

Time Span (days) 7 & 30 

 

 

Table 1. Parameters and scope of testing
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3. RESULTS AND DISCUSSION 
Wind erosion experiment of primary soil

At the beginning of the study, the wind erosion test of 
primary soil samples of the Hossein Abad was implemented 
to determine the stability threshold against different wind 
speed in September of 2017 at an average temperature of 36 
OC. According to the results, the primary soil sample lost its 
stability against wind at a speed of 5 m/s and concentration of 
suspended particles in the air reached to 3.5 mg/m3 (Fig. 1).

Soil wind erosion test after adding mulch
The soil wind erosion test was carried out after 7 and 30 

days of adding mulch at different concentrations and at 20 
m/s. The results are presented in Fig. 2. According to the 
results, the particle concentration increased significantly at 1 
L/m2 and 20 m/s speed due to the instability of the sample 
under these conditions, but with increasing polylatice the 
samples increased withstand the wind.

Also, the results of 30 days stabilization of wind erosion 
test show that by increasing the amount of polylatice, the 
soil stability against high wind speed is increased and the 
concentration of suspended particle is decreased.

4. CONCLUSION
To seven days stabilizing, for regions that wind speed 

was below 17 m/s.  The amount of mulch is needed 1 L/m2. 
Also, for regions that the wind speed was below 20 m/s with 
considering same soil stabilizing effect of two amount 1.5 
and 2 L/m2. The amount 1.5 L/m2 of mulch was chosen as 
the optimum amount. To stabilized soil in during 30 days 
for regions that speed wind dominated is below 20 m/s 
amount of polylatice is 2 L/m2 and for regions that wind 
speed is below 10 m/s the amount of polylatice with 1 L/m2 
is recommended.
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Fig. 1 Wind erosion test of primary soil samples 

 

Fig. 1. Wind erosion test of primary soil samples
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Fig 2. Changes in dust concentration of the 
stabilized soil at speed of 20 m/s and different 

concentrations of stability polylatice 
 a) 7 days b) 30 days 
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Fig. 2. Changes in dust concentration of the stabilized soil 
at speed of 20 m/s and different concentrations of stability 

polylatice a) 7 days b) 30 days
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