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Table 1. Some physical and chemical properties of the soils with different soil texture.

- S Ly S
Sandy Sandy loam Unit Property
7.6 8.8 (%) o
Clay
s
5.4 31.1 (%) :
Silt
87 60.1 (%) o
Sand
" .
1.41 1.29 (g cm™) O oAz e
Bulk density
s L
0.275 0.448 (mm) s ol
MWD
T .
0.33 0.75 (%) S s
Organic carbon
S cslaa
5.83 9.39 (dS m™) R s
EC
Sl s
7.64 7.38 - S5l
pH
Jsles ol
14.5 19.0 (%) s o

Calcium carbonate eq.
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Table 2. Variance analysis for the effects of wind speed and initial soil moisture on wind erosion rate in sandy
loam and sandy soils.

5T 4y

Sandy Sandy loam D.F.
LY -
83.83%* 0.32%+ 2 =
Wind Speed (A)
S Cosby
70.63%* 0.27%* 2 i
Soil moisture (B)
S cusby X sl
38.48% 0.05%* 4 0 X 2 e e
(AxB)
U
0.142 0.004 18
Error

** Significant at the 1% level of probability.
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Figure 1. Comparison of wind erosion rate at different wind velocities and initial moisture contents for sandy

loam soil.
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Figure 2. Relationship between wind threshold velocity and initial moisture content of sandy loam soil.
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Figure 3. Comparison the wind erosion rate at different wind velocities and initial moisture content for

sandy soil.
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Figure 4. Relationship between wind threshold velocity and initial moisture content of sandy soil.
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Table 3. The change percentage of erosion rate for sandy loam soil at different wind velocities for initial
moisture contents of 6.5% and 11.5% relative to those values for initial moisture content of 1.5%.
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Table 4. The change percentage of erosion rate for sandy soil at different wind velocities for initial moisture
contents of 2.5% and 4.5% relative to those values for initial moisture content of 1%.

St 43 810 Sy sb, St 4o ,3 Y/0 s, b e
Moisture content of 4.5 (%) Moisture content of 2.5 (%) Wind Speed (m s™)
-92.2 -27.7 5
-86.6 -32.8 7.5
-93.9 -71.3 10
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Table 5. The change percentage of erosion rate at two wind velocity of 7.5 and 10 m s relative to erosion rate
at wind velocity of 5 m s for the studied soils with different initial moisture content.

Sbail js e Ve Cs 3Ll s e V/0 Cs adgl cusby lude S sl
Wind speed 10 (m s'l) Wind speed 7.5 (m s'l) Initial moisture content (%) Soil texture
807.5 305.1 1.5
850.0 121.1 6.5 S S
Sandy Loam
1051.1 111.1 11.5
1187.4 134.0 1
4113 117.4 2.5 e
Sandy
903.9 301.9 4.5
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Abstract

Background and Objectives: Wind erosion is known as one of land degradation aspects in arid and
semiarid regions. This type of erosion leads to loss of soil organic carbon and nutrients and consequently
results in soil quality decline and reduction in plant growth and production. Soil moisture affects the
erosion rate through controlling threshold velocity and soil erodibility. This study was done to investigate
the effect of initial soil moisture content on wind erosion rate and threshold velocity as well in two soils
with different texture classes using a wind tunnel facility under controlled conditions.

Materials and Methods: The experiment was conducted in two separate tests on two soils with different
texture classes, each as factorial based on completely randomized design. Two factors including wind
speed and initial moisture each at three replications were applied for each soil. For this purpose, two soils
with different texture classes of sandy loam and sandy were chosen, afterwards various levels of initial
moisture were produced for each soil and then were exposed to several wind speeds. Regarding to the
different texture and erosion threshold of the soils, three levels of initial moisture contents of 1.5, 6.5 and
11.5% for sandy loam and 1, 2.5 and 4.5% for sandy soil were produced. After preparing the soil samples
and placing in the wind tunnel, wind velocities of 5, 7.5 and 10 m s at 10 cm height were generated and
finally, sediment yield due to wind erosion was measured. In addition, the threshold wind velocity was
determined through the observation method. Furthermore, the critical moisture content for each soil was
determined based on the minimum moisture amount in which a significant reduction in erosion rate was
observed. To assess the influences of wind speeds and moisture contents on erosion rate, relative change
percentage was calculated for both the soils.

Results: Results of this study showed that with increasing wind speed and initial moisture content, wind
erosion rates increased and decreased, respectively. The measured erosion rates for sandy loam and sandy
soils ranged from 0.015 to 0.768 and 0.086 to 14.088 g m> min ', this difference was attributed to the
soils primary and secondary particle size distribution. With increasing the soils moisture content, the
threshold wind velocity increased as a power function. The critical moisture contents of 6.5% and 4.5%
were determined for sandy loam and sandy soils, respectively. With increasing moisture content in sandy
loam soil from 1.5 to 6.5%, at wind velocities of 5, 7.5 and 10 m s', the erosion rate decreased by 64.6,
80.7 and 62.9%, while with increasing moisture content from 1.5 to 11.5%, it was reduced by 82.3, 90.8
and 77.5%, respectively. These reduction values for sandy soil for the increase in moisture from 1 to 1.5%
were 27.7, 32.8 and 71.3% and for the increase in moisture content from 1 to 4.5% were 92.2, 86.6 and
93.9%, respectively.

Conclusion: The findings of this research revealed the importance of maintaining and or increasing in
soil moisture to combat wind erosion, so that due to soil moisture increase, wind erosion rate can be
restricted by 90%. It was concluded that the critical value of moisture content differs in various soils. This
critical value for sandy soil (4.5%) was lower than that in sandy loam soil (6.5%). The results also
indicated that both primary and secondary particle size distribution have undeniable impacts on wind
erosion rate through affecting on moisture retention, aggregate density, inter-particles cohesion and
threshold velocity. Finally, it was found that by reducing wind speed toward values less than the threshold
velocity, in addition to soil management strategies to maintain and improve soil moisture, wind erosion
can be reduced, remarkably.
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