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Figure 1. a) Sampling points and location of the study area; b,c,d and €) Wind Rose of Weather Sites of
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Figure 2. a) Prepared soil sample in test tray of wind tunnel, b) Wind Tunnel, b) Soil wind erodibility
calculated as the line slope of wind velocity versus erosion rate for each point.
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Table 2. Descriptive statistics of soil physicochemical properties

Variable description symbol max min mean Standard DeviationCV (%)

Wwind erodibility ((gr m? mint)/(ms?)) WE 49.98 0.76 10.23 9.7 95
Clay CL 64 166 26.78 14.68 55

8 Silt Sl 81 2.6 39.67 15.39 39
S sand SA 9161 2 3353 24.78 74

-‘Ej g very fine sand VFS 395 0.21 10.39 6.74 65
§_§ fine sand FS 355 0.18 9.01 8.96 99

E & medium sand MS 27.68 0.12 6.31 7.15 113

= © coarse sand CS 2422 O 3.93 5.12 130

very coarse sand VCS 146 0 2.04 3.08 151

Erodible fraction (%) EF 90.93 16.41 53.53 17.03 32

% 4.75-8.0 mm SPS:; 26.74 1 8.61 5.46 63

§ 2-4.75 mm SPS; 409 282 1861 8.88 48

3 1.7-2.0 mm SPS; 9.26 0.78 4.00 1.60 40

2 1-1.7 mm SPS; 2515 278 13.41 4.34 32

8 0.85-1.0 mm SPSs 34 034 18 0.63 35

g 0.5-0.85 mm SPSg 33.39 555 16.13 5.69 35

2 0.25-0.5 mm SPS; 3359 435 15.14 6.67 a4

S 0.1-0.25 mm SPSg 37.12 1.76 119 7.53 63

§ 0.053-0.1 mm SPSy 23.85 0.59 6.93 4.89 71

§ 0-0.053 mm SPSy 1258 0.4  3.38 2.62 78
Organ"i\c carbon (%) OC 4.38 0.097 0.97 0.73 75
Equivalent calcium carbonate (%) ECC 49 76 2354 7.49 32

EC saturated extract (ms m) EC. 200 0.62 42.39 57.46 136

EC 1.5 extract (ms m™) ECis 538 0.09 6.97 10.74 154
pH pH 911 7.01 8.28 0.49 6
Air dried soil moisture (%) SM 73 059 273 1.66 61

Ca?* (mmol I'1) Ca 203 0.87 30.88 40.44 131

Mg?* (mmol I'Y) Mg 245.83 0.87 42.94 61.76 144

Na* (mmol 1Y) Na 33965 1.69 473.88 743.85 157

Sodium Adsorption Ratio SAR 631.62 042 433 77.86 180
Bulk density (gr cm) Bd 174 085 1.33 0.17 13
Mean Weight Diameter (mm) MWD 2.27 041 1.23 0.40 32
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Figure 3. The relationship between the percentage of primary soil particles and wind erodibility
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Table 2. Summary of variance analysis of the effect of soil texture class on soil wind erodibility

Source Df Sum of Squares Mean Square F Value Pr>F
Treatment 2 5.38 2.69 20.39 <0.0001
Error 88 11.63 0.13
Corrected Total 90 17.02
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Figure 4. The effect of soil texture on mean soil wind erodibility
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Figure 5. The relationship of secondary soil particle size classes with soil wind erodibility.
SPS1,SPS2, SPS3, SPS4, SPSs, SPSe, SPSs, SPS7, SPSs, SPSe and SPSio are size classes of 4.75-8, 2-4.75, 1.7-2, 1-1.7,
0.85-1, 0.5-0.85, 0.25-0.5, 0.1-0.25, 0.053-0.1 and 0-0.053respectively.
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Figure 6. The relationship of erodible fraction (a) and mean weight diameter (b) with soil wind erodibility
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Figure 7. The relationship of soil wind erodibility with a) Organic carbon, b) Equivalent calcium carbonate,
¢) Electrical conductivity and d) Sodium adsorption ratio.
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Table 3. Summary of variance analysis of the effect of soil salinity class on soil wind erodibility

Source DF Sum of Squares Mean Square F Value Pr>F
Treatment 2 0.13 0.065 0.34 0.71
Error 93 17.76 0.19
Corrected Total 95 17.89
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Figure 8. The effect of soil salinity and sodic on soil wind erodibility
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Abstract

In recent years, vast areas of Urmia Lake have dried up and that's why, saline sediments appeared
on the surface of the earth, which are very susceptible to erosion. This study was conducted to
investigation of wind erosion and its relationship with soil physicochemical properties in eastern
land of Urmia Lake. In this research, 96 soil samples were collected from an area of 414000
hectares at a depth of 5 cm based on stratified random sampling method. To measure the wind
erodibility, the samples were exposed to 5 different wind velocities (9.5, 11, 12.5, 14.1 and 15 m s at the
height of 20 cm) in wind tunnel and finally, its relationship with soil physicochemical properties was
investigated. Based on results, soil wind erodibility varied within the range of 76.69-9.98, and with
a mean of 10.21 and a coefficient of variation of 94.5% have a relatively high variation in studied
area. Wind erosion is significantly affected by soil physical properties, including mean weight
diameter, the percent of the size classes 2-4.75, 1.7-2 and 0.1-0.25 mm of soil secondary particles
(P<0.001). Based on the results, the erodible fraction (secondary particles smaller than 0.85 mm)
had the most appropriate relationship with soil wind erodibility (R?= 0.75, P<0.001) and by
increasing it, the soil wind erodibility increased exponentially. Considering the less costly and
time-consuming in measuring erodible fraction and also less costly and time-consuming compared
with measurement of soil wind erodibility in the field and wind tunnel, this index can be used as a
part of soil factor in wind erosion prediction models such as WEQ and RWEQ in the studied area.
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