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Nowadays, soil erosion is recognized as one of the greatest contemporary environmental
and socio-economic problems because its significant agriculture, natural resources, the
environment, and the social economy. The aim of this study is to zone the soil erosion risk
in Khoy County. For this purpose, a land use map was first obtained using Landsat images
and object-oriented classification techniques. In doing so, they were classified into
respective classes including: agricultural lands, gardens and pastures, saline lands,
residential lands, mountainous and barren lands, and weak vegetation cover. The next stage
carried out, by identifying the factors affecting soil erosion in the region and preparing
information of each factor in GIS environment. the standardization of the factors was
carried out using the fuzzy membership function, the ranking method, and the weighting of
the criteria using the ANP method using Super Decision software. the final modeling was
done using the ANP multi-criteria analysis method. In the next step, the sensitivity analysis
of the criteria was applied using training data. Then, by applying different stages of the
model on the maps based on the GIS aggregation functions, the soil erosion sensitivity map
of the area was developed in 4 classes with very high erosion to low erosion. The ANP
analysis process method assigned the highest weight to the sixth criterion (distance from
the watercourse) and the lowest weight to the second criterion (digital elevation model).
According to the results and the erosion modeling map, the criteria of distance from the
river, land use, and slope received the highest weight with weight values of 0.271, 0.25,
and 0.197, respectively. It is observed that the largest area obtained from soil erosion
modeling is related to the medium erosion class, which almost includes the classes of
barren and mountains, pastures and some agricultural and garden lands. Considering the
results obtained and the area of the very high and high erosion classes, it can be stated that,
the Khoy County area has a very high potential in terms of environmental conditions in the
region, including the abundance of waterways (the main river is the Qaturchay or Aland),
as well as land uses in terms of erosion.

Cite this article: Moghaddam Dizaj Herik, F., & Feizizadeh, B. (2026). Soil Degradation Mapping Using a GIS Based
Multi-Criteria Decision- Analysis in Khoy County. Journal of Remote Sensing and GIS Applications in
Environmental Sciences, 6 (18), 58-77. http//doi.org/10.22034/rsgi.2025.67208.1138

© The Author(s).
BY NG DOI: http//doi.org/10.22034/rsgi.2025.67208.1138

Publisher: University of Tabriz.



https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000

- Journal of Remote Sensing and GIS D s
O Applications Q ﬁ
g in Environmental Sciences

rsgi.tabrizu.ac.ir B, w8

Introduction

Today, soil erosion is recognized as one of the greatest contemporary environmental and socio-economic
problems because it affects agriculture, natural resources, the environment, and the social economy (Noori &
Siadatmousavi &Mojaradi,2016). Awareness of the risk of soil erosion in watersheds allows for the
identification of critical areas and prioritization of management and protection programs.

Materials and Methods

In this research, in order to investigate soil erosion in the study area of Khoy County, first, Landsat 8 satellite
images, which is one of the most valuable satellite images in the world, were used. This satellite has 2 sensors,
TIRS and OLS. This sensor has 2 thermal bands and a 15-meter panchromatic band. Its other bands have a
resolution of 30 meters. USGS3 satellite data in TIFF Geo format were obtained from the site. In this research,
ArcMap, eCognition, and Envi 5.3 software were used to process and prepare images, classify, and output final
maps, respectively. Then, in order to prepare images, atmospheric corrections were made to the images using
Envi 5.3 software. Then, in this research, classification was performed using the object-oriented method and the
nearest neighbor algorithm using ENVI1 5.3 software in 5 classes: residential lands, saline lands, agricultural and
garden lands, Mountains and wastelands, and weak vegetation. Finally, the obtained layers were transferred to
Arc GIS software to calculate the area of land uses, prepare an appropriate output map, and apply the land use
criteria in the erosion risk mapping process.

Results

In order to calculate the weights of the criteria using the ANP analysis process method, a pairwise comparison
matrix was calculated using SuperDecision software. The ANP analysis process method assigned the highest
weight to the sixth criterion (distance from the waterway) and the lowest weight to the second criterion (digital
elevation model). According to the results, the criteria of distance from the river, land use and slope received the
highest weight with weight values of 0.271, 0.25 and 0.197, respectively. According to the decisions made in the
Super Decision software, because in this region, due to soil erosion and washing of fields near the rivers due to
the rise and flooding of the river and also to land uses that cause the loss of qualitative and quantitative
properties of the soils of these areas. According to the erosion zoning map of the studied Area, which was
classified into 4 classes using the MODEL BUILDER command (low, medium, high, and very high erosion).
One class was also eliminated due to the given weights. It is observed that the largest area obtained from soil
erosion modeling is related to the medium erosion class, which almost includes the barren and mountainous
classes and part of agricultural lands. According to the results obtained and the area of the very high and high
erosion classes, it can be stated that the Khoy Area has a very high potential in terms of erosion in terms of the
environmental conditions in the region, including the presence (such as: young, unconsolidated floodplain
alluvium, flood and river sediments, new river sands), loose and alluvial soils, high slope, mm) and the
abundance of the waterway network (the main river is Qaturchay or Aland).

Conclusion

The present study was conducted with the aim of investigating the effects of existing criteria on soil erodibility
in the Khoy Area, using remote sensing techniques and multi-criteria analysis. One way to reduce and prevent
possible soil erosion losses in agricultural fields and raise awareness among the people of the region is to
recognize and zone the soil erosion map. According to the results of weighting, among the factors causing soil
erosion, hydrological factors, distance from the river with a weight coefficient (0.271), land use with a weight
coefficient (0.250) and slope with a weight coefficient (0.197) are the important factors in soil erosion in this
region, respectively. According to the results, the soil conditions in the region are eroding and most of the lands
are in the moderate erosion group (class 2), then the next group is high erosion (class 3), which are mainly
agricultural soils and sloping lands.
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Fig. 3. Selected real points to evaluate the results of the model used in the research on the analysis process
model ANP
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Table 2. View of Ranks and standardized criteria
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Fig. 6. Digital elevation model benchmark map in soil erosion zoning of the Khoy region
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Fig. 7. Map of the density criteria of the watercourse network in the soil erosion zoning of the Khoy region
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Fig. 8. Map of the distance criteria of the watercourse network in the soil erosion zoning of the Khoy
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Fig. 9. Slope direction map in the soil erosion zoning of the Khoy region
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Fig. 10. Slope map in the soil erosion zoning of the Area of Khoy city
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