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Extended abstract

1- Introduction

Erosion is a factor that severely threatens soil productivity and is one of the greatest obstacles to achieving
sustainable development in agriculture and using natural resources. Land use changes can change the physical
properties of the land surface and expose the soil to erosion by affecting the type of land use and its spatial
patterns. Meshkinshahr County (located in Ardabil Province), due to its environmental characteristics, has a high
potential for erosion risk. However, in recent years, due to the growing population and unprincipled land-use
changes, the potential for this risk to occur at the county level has increased. Therefore, given the importance of
the subject, in the present study, the study of land use changes and their role in the occurrence of erosion risk has
been studied in the period between 2002 and 2024.

2-Methodology

In this study, to investigate land use changes, first, Landsat satellite images from (OLI-TM) sensors for the years (2002
and 2024) were obtained from the US Geological Survey. Then, to prepare the images, geometric and atmospheric
corrections were made to the images using the Flash method and Envi5.3 software. In the next stage, using the object-
oriented classification method and the nearest neighbor algorithm by Ecognition software, land use maps were
extracted in the two study periods. In the next stage, by identifying the effective factors involved in the erosion of the
region (including; land use, slope, lithology, soil, distance from road, distance from river, and precipitation) and
preparing information layers for each criterion in GIS, the valuation and standardization of the layers were carried out
using the fuzzy membership function and weighting of the criteria, using the critic method. Finally; final analysis and
modeling were performed using the WLC multi-criteria analysis method.

3- Results

The results show that in the two time periods studied, the largest area of the area is covered by poor pastures and
rainfed agriculture, and the lowest level of land use is related to snow-covered lands and water areas. According
to the results of the study, during the period studied, the area of land used for irrigated agriculture, rainfed
agriculture, residential areas, and water areas has increased. So in 2024, compared to 2002, rainfed agriculture
increased by 203.78 square kilometers, irrigated agriculture by 63.06 square kilometers, residential areas by 54.48
square kilometers, and areas with water cover by 1.19 square kilometers. In contrast, the area of garden and forest
land uses, good pastures, poor pastures, and snow-covered lands has decreased in 2024 compared to 2002. The
results show that during the study period, the area of poor and good pastures has increased by: 180.95 and 118.59
square kilometers have decreased. The area of garden and forest lands in the county has decreased by 22.47
square kilometers in 2024, and snow cover has also decreased by 0.5 square kilometers.

According to the results of weighting the criteria, in 2002, the criteria of slope, land use, lithology, and soil have
the highest weight coefficients, respectively, and in 2024, the criteria of land use, slope, lithology, and soil have
the highest weight coefficients. According to the erosion zoning map, in 2002, the area of the very high-risk and
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high-risk categories was 216.308 and 779.068 square kilometers, and the amount of these risk categories has
increased to 600.348 and 820.228 square kilometers in 2024, respectively.

4- Discussion & Conclusions

The high extent of the very high-risk and high-risk classes in both periods of study indicates the very high erosion
potential of this county, given the environmental conditions prevailing in the area. Looking at the results of the
analysis of land use changes and their compliance with the erosion risk potential maps, in addition to
environmental conditions (such as the presence of loose soils, sensitive and erodible formations, high slope,
rainfall, and abundance of the waterway network), the reduction in the area of pastures, orchards, and forest
cover, and the increase in the area of agricultural lands (irrigated and dry) and residential areas can be stated as
the most important reasons for the increase in soil erosion potential in Meshkinshahr County. Finally, according
to the research results, to manage the land use of the county systematically, measures such as strengthening and
restoring the vegetation cover of pastures, reducing the pressure of pasture exploitation by providing alternative
jobs, converting low-yielding rainfed lands to forage crops, raising public awareness about the consequences of
converting pasture lands to rainfed lands, familiarizing farmers with protective measures on sloping lands and
how to cultivate them, and training them on methods of combating soil erosion are suggested.
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