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Aim: Erosion is a critical geomorphological process with significant
environmental implications, including land degradation, fertility loss, and
negative effects on aquatic ecosystems. It is recognized as an
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Vol: 15 environmental hazard due to the substantial damages it can cause.
No: 56 Materials & Methods: This research uses geomorphometric indicators
’ and a fuzzy approach to zoning the soil erosion potential in the Khiavchai
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. AA information layers were combined based on their impact on erosion using
MEEERIEE: 2023-04-19 different fuzzifier functions. The fuzzy gamma operator in a GIS platform

Published: 2024-08-01 was utilized to combine and overlay the indicators.

Finding: The results revealed that approximately 8.4% of the study area
exhibited high erosion potential. In comparison, around 18.7% had a high
erosion potential, primarily located in the middle parts of the watershed.

Keywords: The high erodibility in these areas can be attributed to erodible geological
o Spatial changes of erosion formatigns, steep slopgs, and high drainage density. Other contributing
e Fuzzy logic factors include predominantly southern and western slope aspects, longer
e Tonoaraphic wetness Index slopes, and poor vegetation.

. Cu?'vgtur% Conclusion: The indicators used in assessing erosion-prone areas provide
. insights into the geomorphological and hydrological conditions of the
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prioritizing soil conservation management measures and reducing the

impact of erosion.
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Extended Abstract

1. Introduction

Erosion, one of the most essential geomorphological processes, is considered an environmental hazard due
to significant damages, especially land degradation, fertility reduction, and environmental effects on aquatic
ecosystems. Knowing the amount of soil erosion in watersheds allows identifying critical areas and
prioritizing management and protection projects. Because there is no accurate information on erosion in
watersheds, erosion zoning can determine the sensitivity or potential of different basin areas from the
perspective of soil erosion intensity. On the other hand, determining critical areas and prioritizing watershed
management measures can be effective in erosion control and management. Considering the common effect
of factors affecting soil erosion, it is necessary to evaluate the effect of different variables in a combined
and integrated manner. The fuzzy approach has advantages such as the ability to be implemented in a
geographic information system (GIS), flexibility to the number of input variables, the ability to run the
model in a wide range of geographic conditions, and a significant reduction in uncertainties related to
decision-making regarding the importance of each variable. Spatial evaluation of water erosion potential
can be considered a fundamental step in identifying critical zones, focusing on protective measures, and
reducing soil erosion. The presence of steep slopes and erodible formations, spring rains, high drainage
density, and successive droughts have destroyed vegetation. In recent years, human intervention in the
region has increased greatly. Due to the region’s high slope and mountainous nature, the Khiavchai basin is
highly vulnerable regarding erosion potential. In addition, the rapid hydrological response of the basin will
cause runoff and, as a result, intensify erosion. On the other hand, intensive exploitation of pastures in the
region as summer pastures of Shahsavan nomads is the cause of the destruction of vegetation, so evaluation
and preparation of erosion maps can help in optimal soil management and adoption of erosion control
strategies. In the current research, soil erosion potential in the Khiavchai area of Meshginshahr is zoned
using geomorphometric indicators and a fuzzy approach.

2. Materials and Methods

The advantages of the fuzzy logic approach are the ability to be implemented in the geographic information
system (GIS), flexibility in the number of input variables, the ability to be implemented in a diverse range
of geographic conditions, and the reduction of uncertainty. In line with the research objectives, topographic
maps, geological maps, and digital elevation models (DEM) of the region with a resolution of 27 meters of
Aster satellite have been used. Also, Sentinel?2 satellite images (with a resolution of 10 meters) were exerted
to prepare the region's land use and vegetation layers. ArcGIS software with ArcHyro, SAGAGIS, and
ENVI add-ons were used to prepare the thematic layers. In this framework, a model based on fuzzy logic
was applied to combine and integrate thematic layers in determining the intensity of erosion. The variables
include slope, aspect, surface curvature, range length, Melton's roughness coefficient, stream power index,
drainage density, topographic wetness index, distance from the river, vegetation, precipitation, and
geological formations. After preparing the information layers, they were combined according to the degree
of effect in erosion using different fuzzifier functions. In the following, the combination and overlaying of
the indicators have been done using the fuzzy gamma operator in the GIS platform.

3. Results and Discussion

The results showed that about 8.4% of the studied area had very high erosion potential, and about 18.7%
of the study area is classified as high erosion potential, distributed in the middle parts of the watershed. The
high erodibility conditions of these areas can be attributed to erodible geological formations, steep slopes,
and high drainage density. In addition, the predominance of southern and western slope aspects, higher
slope length, and poor vegetation are other factors affecting the area's potential for erosion.

4. Conclusions

The use of natural and human variables and factors affecting erosion is one of the significant cases in the
current research, which includes geomorphological, hydrological, climatic, vegetation, and geological
features. In this regard, the fuzzification process helps to reduce the uncertainty of the classes of effective
factors and has provided the possibility of standardizing and combining different subject layers. The
indicators used in this research reflect the geomorphological and hydrological conditions of the studied
area. Preparation of erosion potential maps is a fundamental step in managing and reducing the effects of
erosion. The prepared erosion map can be the basis for prioritizing areas in terms of soil conservation
management measures.
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