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Table 1. Summary statistics of soil properties

Property Min Max Mean Skew CV (%)
Clay (%) 7 35 14.91 0.921 26
Silt (%) 2.32 52.42 29.85 0.263 25
Sand (%) 17 65.50 38.75 0.605 24
CaCOs (%) 41.02 50 47.65 -1.675 3
OM (%) 0.38 3.40 1.52 2.295 56
pH 7.14 7.75 7.46 -0.109 1
EC (dS m™?) 0.14 2.82 0.57 2.29 119

Min: minimum; Max: maximum; Skew: skewness; CV: coefficient of variation; OM: organic matter
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Table 2. Pearson correlation coefficient between soil erodibility index (K) and soil properties

Method EC pH Organic Veryfine  Fine v silt Sand

Lime Infiltration
matter sand + Silt sand
Method A -0.188" 0.058 -0.753" 0.00 -0.364** 0.368** 0.069 -0.758™ 0.306** -0.263"

Method B -0.102 0.054 0.130 -0.120 -0.987™ -0.136 0.224™ -0.390™ -0.314™ -0.348™

el e g acly (59, B g, 5 Coaml g plaiig (g, A g,y o oo i 1 a0 Vg 0 Jleiisl mhaw ;o 0g o sme i 5 4 FF T

*, ** indicate significant difference at the 5% and 1% levels, respectively. Method A is Wischmeier and Smith and method B is Vaezi, et al.
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Table 3. Correlation coefficient between parameters obtained from digital elevation model and

erodibility
Terrain attributes K (method A) K (method B)
Channel Network Base Level 0.085 0.172*
Vertical Distance to Channel Network -0.084 0.241**
Depth of the valley -0.077 -0.197*
Relative Slope Position -0.036 0.232**

W o Gla ) ae ) 50 Jleisl mhaw 10 o9 o pixe o Ay e
*, ** indicate significant difference at the 5% and 1% probability levels, respectively.

Nabiollahi ) oK § Ul oo .5,ls Slg>x22018) aod Ly, DEM 5l oo zliel Gl e B>
Oy S el il g 610 lgale 4iglas sletal., 2014) Cowdds KL slojlgale pgai jloads zlseinl slo yse
olid g wo S colaiwl S 088, (s)lo pTalss gl p bl 6yl pxe (Sear B g A g, 90 12 3l ool
il w00 (g lser a4 wols oS sl e dan W oo lid b (F Jsux)
oolainl 590 (Sl ysite (5 S5 51V il g ol J5bo 2 ol Cussay K L (slojlgnle o 5l onal cusoay
O (Sred @l W09 (0098 (5l p el o Wl a2y Syl 50 6l S (Kwen A g
Pt okt Camsl Sl S5 oo s K By oS B Uiy KL (Sias ol IS sbe,
259 5 Moylgale paai 5l odnl Cawady slaTools (PSS Gide arlh (gye0 jarlls e b
@ WlgT el (F 5 ¥ Jolaz) 0g K asls S Al g S a4 s ouls Jraws olS tle el
ailie DEM la7 LSy o3lail 5 ddlaie 09 S oS RUVWE N NS PO CWPOV-JT I
Ysare S s sl el )b ol sy asl asls bl )| LK e )7 s (S by yols Gudos ol
5 on JB DEM jleal gzl slapsie S B gogas abold 0,0 Boe ind (g S

s o’ S L 45 (F Jpaz) 25: JUS 5 4, s 5 JUIS

Golmohamadietal., ) |, Ke2 5 (gowme™ J5 bz

va



Grdiale g gloylsalo yglai jl ol Cawsd a4y o s L (o (Swod < pb —F Jgu

Table 4. Correlation coefficient between indices derived from satellite images and erodibility

Spectral indices K (method A) K(method B)
Clay index -0.480™" 0.278**
Carbonate index 0.408™ -0.192*
Salinity index 0.427™ -0.150
Brightness index 0.361™ -0.178*
Vegetation index -0.427 0.150
Intensity index 0.408™ -0.179*
Modified soil vegetation index -0.427" 0.150
Relative vegetation index -0.406™" 0.144
Normalized salinity index -0.483™ 0.279**
Gypsum index 0.239™ 0.038
Band 2 0.405™ -0.188*
Band 7 0.416™ -0.150
Band 8 0.413™ -0.202*
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*, ** indicate significant difference at the 5% and 1% probability levels, respectively.
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Table 5. Descriptive statistics of erodibility index

Erodibility Minimum Maximum Mean SD cv
Method A 0.025 0.087 0.0672 0.009 0.13
Method B 0.002 0.008 0.006" 0.001 0.16

Gyl d el il o I sine BB LSily Sglicte By it i oy 5 ks il oo 5 4 CV 5 SD

ol 30,0 O Jlotil o 50 g,y 99 5l odel Cawsay

SD and CV are standard deviation and coefficient of variation. Different letters indicate significant difference of

means of soil erodibility at the 0.05 probability level.
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Figure 2. Correlation between soil erodibility indices estimated by Vaezi et al. and Wischmeier and Smith
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Figure 3. Influence of afforestation and contour furrowing on erodibility by Wischmeier and Smith (A) and
Vaezi et al. (B) methods compared to control using Duncan test. Comparison of protected areas (afforestation

and contour furrowing) with control using t-test in terms of the erodibility indices obtained by Wischmeier
and Smith (C) method Vaezi et al. (D) methods.
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Figure 4. Comparison of means of soil organic matter (OM) using t-test in areas under afforestation and

contour furrowing with control area. Different letters on the bars indicate significant difference at the 0.01
probability level.
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Figure 5. Spatial distribution of soil erodibility obtained from environmental variables using random forest
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Table 6. Validation statistics of the used models for predicting soil erodibility

Model ME RMSE R?
Artificial neural network (Method A) 0.0002 0.004 0.60
Random forest (Method A) -0.00043 0.000009 0.76
Artificial neural network (Method B) -0.00001 0.0005 0.70
Random forest (Method B) 0.00009 0.000002 0.66
ME and RMSE are mean error and root mean square error respectively
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Abstract

To control soil erosion, several measures can be conducted which information on their effects is very
important in managing soil erosion. Therefore, this study was conducted to assess and model soil
erodibility in two adjacent sites in Behbahan region (Khuzestan province). At one site afforestation
and contour furrowing were conducted to control soil erosion and the other site without any
controlling measures was considered as control. Totally 150 soil samples were collected from the
surface layer (0-5 cm) and K was estimated using the methods introduced by Wischmeier and Smith
(method A) and Vaezi et al. (method B). For spatial modelling of K, based on digital soil mapping
(DSM) techniques, several environmental covariates were derived from a Landsat 8 image and a
digital elevation model (DEM) and two models including random forests (RF) and artificial neural
networks (ANN) were employed. The values of K for methods A and B varied from 0.025 to 0.087
and 0.002 to 0.008 t.ha.h/ha.Mj.mm with means of 0.067 and 0.006 t.ha.h/ha.Mj.mm, respectively.
Results revealed good correlation between K and remotely sensed covariates. Although K (method
B) had significant correlation with some of the covariates derived from DEM, but there was no
significant correlation between K (method A) with all covariates derived from DEM. Results
indicated a significant difference between two sites it terms of K estimated by method A, while there
was no significant difference in case of K estimated by method B. Model validation showed that both
RF and ANN models resulted in good and unbiased estimates of K (methods A and B). In general,
the findings indicated, although the performance of DSM techniques in modeling K were high,
performances of the models and the results of means compassion may significantly differ in terms of
the method through which K is estimated.
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