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ABSTRACT

Soil erosion is one of the most important problems in the watersheds of Iran, which
causes the loss of thousands of tons of arable soil every year. The aim of the present
study is to zoning the risk of soil erosion in the Givi Chay watershed (northwestern
Iran). In this study, first, the effective factors for erosion in the region were identified
and then the information layers of each criterion were prepared in Geographic
Information System (GIS). Valuation and standardization of layers were done using the
fuzzy membership function and criteria weighting, using the critic method. Final
analysis and modeling were performed using the Multi-Attributive Border
Approximation Area Comparison (MABAC) method as one of the Multi-Criteria
Decision Making (MCDM) methods According to the results of the study, the factors
of slope, land use, soil, and lithology respectively; With the values of 0.201, 0.188,
0.166 and 0.145, they had the highest weight coefficient. Also, the results of the study
showed; 283.89 and 414.93 square kilometers, respectively, of the area, have a very
high and high-risk potential, and very high-risk and high-risk areas in resistant and
erodible formations, agricultural uses, and slopes of 40 -15% are located. It can be said
that the results of this study indicate the high potential of the study area in terms of
erosion occurrence and it is necessary to control erosion in areas with high erosion
potential in the framework of conservation plans to preserve natural areas. It should be
on the agenda of specialists and managers. In addition, the validation of the results
showed that according to the values of erosion density (SCIA) obtained (0.81 in high-
risk areas and 0.99 in high-risk areas), the use of the MABAC method is highly accurate
for studying There is a risk of soil erosion.
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Extended Abstract
Introduction

Soil is the most important but most vulnerable natural resource in the world (Lal, 2001:520). Erosion is a
factor that endangers the existence of soil and has always been one of the most important problems of
watersheds in the world (Molla and Sisheber, 2017:14). The Givi Chai watershed is not an exception to this
rule, and therefore, the purpose of this research; Zoning of soil erosion potential in this basin

Methodology

The present research is of applied type and its research method is analytical based on the combination of data
analysis, GIS and the use of multi-criteria analysis techniques. ENVI (The Environment for Visualizing
Images), Ecognition Developer, Arc GIS, Idrisi and Excel soft wares have been used for image processing
and data analysis. In order to investigate the factors affecting erosion, in the data collection stage, the
influential components must first be identified and based on them, the required data and information must be
collected and classified. For this purpose, in this study, first the influential factors in soil erosion (including:
slope, lithology, land use, soil, precipitation, distance from the communication road, distance from the
waterway and distance from the fault), according to the natural and human conditions of the region were
identified. In the next step, information layers related to each factor were prepared in the GIS environment.
Valuation and standardization of layers was done using fuzzy membership function and criteria weighting,
using critic method. Final analysis and modeling was performed using the Multi-Attributive Border
Approximation Area Comparison (MABAC) method as one of the Multi-Criteria Decision Making (MCDM)
methods.

Results and Discussion

The results of the study showed, slope factors, land use, soil and lithology; With values of 0.201, 0.188, 0.166
and 0.145, respectively, had the highest weight coefficient and considering the role and importance of each
of the factors involved in soil erosion. Using the maps of each of the criteria and applying the weights obtained
from the cortical weighting and applying other steps of the model, the erosion zoning map was obtained in 5
very high to very low risk classes. According to the results, 283.89 square kilometers of the area is in the
high-risk category and 414.93 square kilometers in the high-risk category. Also, 430.74 square kilometers of
the area have a moderate risk and 416.85 and 267.59 square kilometers have a very low and low risk,
respectively.

The results of the study of pixels show the conformity of these standardized scores with the actual values
recorded from the criteria obtained according to the digital maps, and significantly contribute to a more
tangible understanding of the result. And confirms the accuracy of the output of the present study. The result
of validating the model using the SCAI index, also shows that the prepared map is relatively valid. This is
because the SCAI index in the high-sensitivity and high-sensitivity class has a low value, while the value of
the SCAI index in the very low-sensitivity and high-sensitivity class is high

Conclusions

Considering the natural conditions of the region, field surveys and data collection and integration using the
Mabac model in the Givi Chay watershed, we concluded that there are factors such as; Sensitive and erodible
formations, which are mainly loose Quaternary formations, high altitude and mountainous of the basin, high
slope, good rainfall and abundance of waterway network, unprincipled use of pastures, destruction of
vegetation due to conversion of rangeland to agricultural land, dry farm cultivation in Sloping lands (including
dry farm cereals in sloping lands and especially cultivation on slopes above 20% and even on debris), crossing
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the canal to irrigate agricultural lands and gardens, non-observance of crop rotation and Unprincipled
construction of roads; The most important factors involved in soil erosion are in the Givi Chay watershed.
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Fig (3): Fuzzy membership functions criteria for erosion zoning in the Givi Chay watershed
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Fig (4): Standardized map of criteria in soil erosion zoning of Givi Chay watershed
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Fig (5): Zoning map of soil erosion risk of Givi Chay watershed
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Fig (6): Location map of selected pixels with a high-risk of erosion zoning in The Givi Chay watershed
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Table (2): A Case Study of High-Risk Pixels in The Erosion Zoning of the Givi Chay Watershed
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Table (3): Data obtained from model Validation by Observational method
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Table (4): Erosion distribution related to each of the hazard Classes
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