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Figure 2. A scheme of rainfall simulator used for runoff and sediment sampling in Ardabil Plain
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Table 1. The classification of soil profiles in the study area using USDA soil taxonomy

Profile number Order Suborder
10 Inceptisols Xerepts
19 Entisols Psamments
29 Entisols Fluvents
37 Mollisols Xerolls
70 Alfisols Xeralfs
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Table 2. The calculated weights of each principal component after the varimax rotation at the study area

Component PCy PC, PCs PC4 PCs

Clay(%) 0.836 -0.224 0.106 0.168 0.020
Sand(%) -0.843 0.315 0.333 0.020 -0.134
Silt(%) 0.402 -0.266 -0.728 -0.254 0.210
Cover(%) -0.049 -0.113 0.305 0.724 0.388
Organic carbon(%) 0.166 0.813 -0.355 0.273 -0.048
pH -0.258 -0.035 -0.604 0.395 0.266
N(%) 0.589 0.514 0.142 -0.214 0.362
EC(ds m?) 0.570 0.034 0.361 0.115 -0.474
K(ppm) 0.414 0.526 -0.126 -0.224 0.094
Sl (%) -0.183 0.906 -0.121 0.261 -0.108
Gravel(%) -0.082 0.336 0.361 -0.563 0.326
SP(%) 0.654 0.088 -0.103 0.125 -0.479

Sl: Stability Index, SP:Saturation percent, Cover: Vegetation cover
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Table 3. Eigen value of principal components in study area

Component Eigen value % of Variance Cumulative %
1 3.286 25.274 25.274
2 2.380 18.310 43.583
3 1.746 13.430 57.013
4 1.426 10.972 67.985
5 1.156 8.891 76.877
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Table 4. The PCA results of effective soil characteristics on runoff and sediment at suborder levels
Runoff Sediment

suborder PC: PC, PCs (1 m?) (g m?) Slope(%)
Xerepts 0.78 0.95 -0.8 24 24.73 4.17
Fluvents 0.62 1.03 -0.89 2.99 29.6 6.05
Psamments 0.02 0.5 -0.77 4.8 58 4.04
Xerolls 0.91 0.79 -0.78 3.75 57.52 0.93
Xeralfs 0.64 0.72 -0.79 2.42 21.84 3.12
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Determining the Effect of Soil Properties on Runoff and Sediment at
Suborder Level Using Principal Components Analysis (Case Study:
Ardabil Plain)

Aghaalizadeh-Sumarin Fatemeh?, Abbasi-Kalo Ayda?*, Esmali-Ouri Abazar?
(Received: January 2019 Accepted: Jun 2019)

Abstract

Understanding the factors and processes affecting soil erosion and sedimentation in an area is an
essential for providing a suitable strategy for soil conservation. In this research, the effect of soil
characteristics on runoff and sediment yield was reviewed using a rain simulator in Ardabil plain.
Principle component analysis (PCA) was used to show the effect of soil properties. Surface soil
sampling was carried out at 77 points in the form of 3500 x 3500 m regular grids and runoff and
sediment sampling using 40-point rain simulator. Some physical and chemical properties of soils
(texture, saturation moisture, organic carbon, electrical conductivity, acidity, total nitrogen and
potassium) were measured in the laboratory. In addition, the vegetation cover percentage was
measured by plot at sampling points. Simulation of rain (intensity of 23.9 mm h in 10 minutes)
was carried out at 40 sampling points and runoff and sediment samples were taken and transferred
to the laboratory. The representative soil profiles descriped to suborder level using Soil Taxonomy.
The principal component analysis (PCA) results showed that nine factors of 13 investigated factors
were located in first three principle component that contribute of 57.1% of total variation in erosion
changes. According to the results, the highest amount of runoff (4.8 | m-?) and sediment (58 g m-?)
was measured in Psamments because of low organic carbon content (0.78%) in this suborder which
reduced soil permeability and amount of generated runoff increases. The lowest amount of runoff
(2.4 1 m?) and sediment (21.84 g m2) were observed at Xeralfs, where the amount of organic
carbon (3.21%) and aggregate stability (6.59%) are high that increases permeability and reduces
soil losses.
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