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ABSTRACT

Soil erosion is one of the serious environmental threats that can affect the political,
social and economic aspects of countries. One of the widely used experimental models
for estimating the amount of soil erosion is the modified global soil erosion equation
known as the RUSLE model. The purpose of this research is to analyze and zonate the
amount of soil erosion and its relationship with hydrogeomorphic indicators and
vegetation cover of Khiavchai Meshkinshahr watershed in Ardabil province. RUSLE
model factors include rain erosion (R), soil erodibility (K), topography (LS), vegetation
(C) and protection operations (P). respectively, by using rainfall data, soil texture layer,
digital model of height and land use were prepared in the environment of geographic
information system (GIS) and after overlapping the layers, the amount of annual soil
erosion between 0 and 150.54 tons per hectare per year in The area level was estimated.
In the next step, the hydrogeomorphic and vegetation indices that are effective in soil
erosion include topographic moisture index (TWI), waterway capacity index (SPI),
domain curvature index (Curvatore), section curvature index (Profil Curvatore), surface
curvature index (Plan) Curvatore) and Normalized Vegetation Index (NDVI) were
created in ArcMap environment and zoning maps were prepared. The results of this
research also showed that the topography factor with a correlation coefficient of 0.92%
had the greatest impact on the estimation of annual soil erosion by the RUSLE model.
In another study, the relationship between hydrogeomorphic indices and vegetation
cover with annual soil erosion rate was conducted, and the results showed that normal
vegetation cover indices and cross-sectional curvature were the most and least effective
with correlation coefficients of 0.57 and 0.05, respectively, compared to other
indices.The results of this research confirm the possibility of combining the effective
indicators of hydrogeomorphic and vegetation on erosion, as well as the possibility of
using other effective indicators and the capabilities of RS and GIS to quantitatively
estimate the amounts of soil erosion.

* Corresponding Author: Mousa Abedini

E-mail: Abedini@uma.ac.ir

1. Professor of Phisical Geography (Geomorphology), University Of Mohaghegh Ardabili, Ardabil, Iran, Email:

Abedini@uma.ac.ir.

2. Ph.D in Phisical Geography Student in Department(Geomorphology), University Of Mohaghegh Ardabili, Ardabil, Iran, Email:

a.hesam773@gmail.com.

40


http://childmentalhealth.ir/page/133/Open-Access-Policy
http://dx.doi.org/10.29252/jcmh.7.4.19

Analysis and Zoning of Soil Erosion Rate M ousa Abedini and AmirHesam Pasban
Extended Abstract

Introduction

Soil erosion and production of sediment load in the watershed has become one of the most important environmental
problems today, therefore, preventing its occurrence is considered as one of the most important factors to protect natural
resources. The increase in soil loss of catchment areas is a constant challenge that, with the increase in population and
the pressure on natural resources and unsustainable cultivation in sloping soils and lands, causes a decrease in
production in the lands (Motamadirad et al., 2023; 148). The RUSLE empirical equation is the most appropriate method
for soil erosion risk assessment due to the need for little data and easy model structure. This is especially true for most
developing countries where the use of more complex models may be limited by the lack of acceptable input data
(Ammar et al., 2023; 2).

Methodology

The data and tools used in the research include: 25,000 digital layers of the country's mapping organization, a digital
elevation model with a resolution of 30 meters, daily, monthly and annual rainfall statistics from the country's
meteorological organization, a 1:250,000 map of Iran's soil texture, Landsat OL 8 satellite image. Regarding 2021, the
studied area was obtained from the website www.usgs.gov, and in the next step, radiometric corrections, including Flash
atmospheric correction, were applied to these images.
RUSLE Model: In order to estimate the amount of erosion in the studied time period, the RUSLE model was used. The
modified global model of soil erosion is used as a developed model of the global model of soil erosion to predict the
annual soil erosion from a certain level (RezaeiMoghadam et al., 2022; 5; Renard and Freidmund, 1994; 291). RUSLE
model is based on 6 factors including rain erosivity factor (R), soil erodibility factor (K), topography factor (L.S),
vegetation factor (C) and protection operation factor (P) which is in the form of equation (1) (Wischmeier and Smith,
1987; 31)

A= R*K*C*LS*P
Rain erosion (R) determines the effect of rainfall intensity on sheet and furrow erosion. Soil erodibility (K) refers to the
sensitivity of soil to erosion and is controlled by climate, soil properties, land use and vegetation. It is an essential
component in estimating soil erosion. LS refers to slope length and slope factor. P is the protection factor and C is the
coverage management factor. P and C have dimensionless effects on the management and cropping system, while the
LS factor has dimensionless effects on slope and slope length. All these dimensionless parameters are normalized in a
relative unit (Dabral et al., 2008; 1788).

Results and Discussion

To prepare the annual average soil erosion map from the product of rain erosion factors (R), soil erodibility (K),
vegetation management (C), topography (LS), and protection operations (P) based on equation 1 in the geographic
information system environment. GIS was calculated and the values of annual soil loss (A) were obtained in terms of
tons per hectare per year. The resulting map has been presented in Figure (7). According to Figure (7), the values of the
annual soil erosion map in the Khiavchai watershed ranged from 0 to 154.50 tons per hectare per year at the pixel level.

Finally, using a regression relationship, the effect of each factor of RUSLE model on soil loss was determined, with
soil loss as a dependent variable and factors of rain erosion, soil erodibility, vegetation, topography, and soil protection
as independent variables. The results showed that the topography factor with the correlation coefficient had the greatest
effect on the annual soil loss of Khiavchai watershed. Table (3) shows the correlation coefficient of RUSLE model
factors with annual soil loss.

Conclusions

In this research, the analysis and zoning of the soil erosion rate from the modified global model of soil erosion and its
relationship with the hydrogeomorphic indicators and vegetation of Khiavchai-Meshkinshahr watershed was done using
RS and GIS technologies. To implement the RUSLE model, the layers of rain erosion (R), soil erodibility (K),
topography (LS), vegetation (C), and soil protection operations (P) were prepared in the ArcMap environment and were
overlapped with each other to create an annual soil erosion map (RUSLE). The results of the implementation of the
RUSLE model showed that the annual soil erosion in the area varied between 0 and 154.50 tons per hectare per year.
The highest amount of which could be seen in the northern part of the domain and smaller amounts are scattered in the
middle parts of the domain. Investigating the regression relationships between the RUSLE model factors and the annual
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soil erosion rate showed that the topography factor with the highest coefficient of determination of 0.92 was the most
important in estimating the annual soil erosion with the RUSLE model. In the next step, the map of environmental
indicators was prepared and zoned, including watercourse power, topographic humidity, slope curvature, surface
curvature, section curvature and normal vegetation index in GIS environment. Then, using the regression relationship,
the correlation of each index in the Excel environment with the amount of annual soil erosion in Khiavchai watershed
was studied. The results of the study showed that the Normalized Difference Vegetation Index with a value of 0.57%
had a high correlation coefficient compared to other studied indices. Also, the lowest value was related to the surface
curvature index with a value of 0.05.
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Table (2): Performance values of cover management for different land use/cover classes (Source: Pandey et al., 2007; 733)
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Table (3): Values of protection operations in different slopes (source: Shin, 1999; 47)
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Figure (2): Rain erosion factor (R) of Khiavchai watershed Figure (3): Vegetation factor (C) of Khiavchai
watershed
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Figure (4): soil erodibility factor (K) of Khiavchai watershed
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Figure (6): Soil Protection Operation factor (P) of Khiavchai
Watershed
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Figure (5): Topographic factor (LS) of Khiavchai watershed
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Figure (7): Annual Soil Erosion Factor (RUSLE) of Khiavchai
Watershed
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Table (4): Correlation coefficient of RUSLE model factors with annual soil loss
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Figure (10): Vegetation index (NDVI) of Khiavchai watershed
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Figure (12): Index of surface curvature (Plan Curvatore) of
Khiavchai watershed
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Figure (11): Curvatore index of Khiavchai watershed
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Figure (13): Profile curvature index of the Khiavchai watershed
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