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ABSTRACT

Soil erosion is a natural physical process in which soil particles
are separated from their original substrate and transported and
deposited to another location with the help of a transport agent;
therefore, determining the factors affecting erosion and
predicting the amount of soil and sediment erosion in
watersheds is essential and the first step in providing soil
protection solutions in order to implement soil protection
programs and determine methods to combat erosion and reduce
sediment production. In the present study, the aim is to
determine the effect of different land use management scenarios
on the amount of soil erosion using the G2 model in the Givi
Chay basin of Ardabil province, which was prepared by
examining 6 land use management scenarios based on land use
patterns in a GIS environment. Then, input data was prepared
based on ground data, land use, and observational data. Based
on the model results, the amount of erosion in the scenario of
converting poor to average pastures and the scenario of
converting average to good pastures and establishing gardens
showed a decrease in erosion, and the destruction scenario
proposed in the two scenarios showed an increase in erosion in
agricultural use. In this study, environmental data including
land use type, slope, vegetation cover, and rainfall were first
collected. Then, using the G2 model, the amount of soil erosion
in each of the different uses (agriculture, pasture, forest, and
residential areas) was calculated. The results showed that
agricultural land uses face higher erosion than other land uses,
while forest areas were identified as the best option for soil
conservation and erosion prevention. These findings can help in
management decisions in the field of soil conservation and
sustainable development.
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Extended Abstract

Introduction

Soil erosion is a global problem that
seriously threatens water and soil resources.
It takes over 300 years to form just one
centimeter of soil (Tripani, 2001).
Therefore, preventing soil erosion is vital for
preserving valuable natural wealth (Morgan,
1986). Soil erosion and sediment production
cause numerous environmental problems.
These sediments also lead to the entry of
heavy metals, nutrients, and pesticides into
river channels, affecting communities in
various ways. Erosion and sediment
production are complex functions of various
factors, including geology, climate,
topography, vegetation cover, and human
activities. Soil erosion is a natural physical
process through which soil particles detach
from their original bed and are transported to
another location by an agent of transport.
Since millions of years ago, particularly
when  humans began  manipulating
ecosystems, the process of erosion has
intensified and turned into an environmental
hazard (Esmaeili & Abdollahi, 2011). The
rate of soil erosion is a comprehensive
assessment of the level of development and
sustainability of land management programs
in countries. Therefore, understanding the
spatial pattern of soil erosion is key to
understanding its dynamics and identifying
biological and abiotic causes of soil erosion.
Determining the distribution pattern of
erosion intensity and sediment can help
provide appropriate strategies for reducing
and combating erosion and sedimentation in
watersheds (Javandoust et al., 2014). Land
has a fundamental impact on social value
and roles in human comfort, security,
beauty, welfare, and quality of life (Nasimi
et al., 2005). The way land is utilized and the
function it serves is referred to as land use.
In fact, the response of runoff and sediment
output from a watershed depends on
physiographic characteristics, land use
distribution patterns, soil type, intensity and
duration of rainfall events, and human
interventions, among which land use plays a
more significant role (Talebi Khiyavi,
2017).

Methodology

The study area encompasses the Givi Chay
river basin, approximately 44 kilometers
long, which is one of the permanent rivers in
Ardabil  province. The geographical
coordinates of this region are as follows: -
Longitude: 48° 4' 58" to 48° 40' - Latitude:
37° 57" 48" This area is located in zone 38
and features diverse land uses, including
agriculture, pasture, and forest

G2 Model The G2 model was utilized as a
computational tool for assessing soil
erosion. This model analyzes erosion based
on climatic, topographic, and soil data

Data Collection Necessary data, including
climatic information, soil characteristics,
and types of land use, were collected from
local sources and weather stations
Considering the diversity of land use and the
possibility of reducing erosion by using
cover management and conservation
agriculture methods, a scenario-based
approach was used to compile possible land
use scenarios. In the following, based on the
conditions of the studied area and also the
land use situation, in addition to the existing
situation scenario, six other scenarios were
compiled with the aim of improving the
factor of plant management and soil
protection against erosion. The amount of
soil erosion in each of the scenarios was
determined using the G2 model and the
amount of erosion was calculated in each
land use and in each management scenario.
After preparing the map of erosion factors in
the G2 model, the soil erosion map of the
study area was prepared in the GIS
environment. Considering the diversity of
land use and the possibility of reducing
erosion using cover management methods
and conservation agriculture, a scenario-
based approach was used to compile
possible land use scenarios. In the following,
the amount of soil erosion with cell
dimensions of 20 x 20 meters was compiled
in each of the scenarios.

Data Analysis Data analysis was conducted
using GIS software and the G2 model to
identify vulnerable areas. Results The results
indicated that different land uses have
varying impacts on soil erosion rates.
Specifically, agricultural lands experienced
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the highest levels of erosion, while forested
areas exhibited the least erosion. Impact of
Land Use Changes in land use can
significantly affect soil erosion. Improper
management of agricultural lands and
overgrazing can lead to increased erosion.
Strategies To reduce soil erosion, it is
recommended to adopt sustainable
agricultural practices and restore forested
areasConclusion This study demonstrated
that the G2 model is an effective tool for
assessing soil erosion in the Givi Chai
region. The results obtained can aid in
management planning for soil health
preservation and erosion  reduction.
Implementing  sustainable land  use
management measures is essential to prevent
further erosion.

Results and discussion

The results indicated that different land uses
have varying impacts on soil erosion rates.
Specifically, agricultural lands experienced
the highest levels of erosion, while forested
areas exhibited the least erosion. Impact of
Land Use Changes in land use can
significantly affect soil erosion. Improper
management of agricultural lands and
overgrazing can lead to increased erosion.
Management Strategies To reduce soil
erosion, it is recommended to adopt
sustainable agricultural practices and restore
forested areas. Based on the scenario map of
the existing situation, the values of soil
erosion are between zero and 70 tons per
hectare. Most of the erosion is observed in
agricultural lands. Based on the obtained
results, the lowest amount of erosion
reduction is related to dense and medium
vegetation, which is presented in the form of
a scenario. By analyzing the effects of the
scenario in reducing erosion, it can be
concluded that if it is possible to restore
medium and poor pastures and turn them
into good pastures according to the
conditions of the region, a significant
amount of soil erosion can be reduced.

Conclusion

This study demonstrated that the G2 model
is an effective tool for assessingsoilerosion
in theGiviChai region. The results obtained
can aid in managementplanning for soil

health preservation and erosion reduction.
Implementing  sustainable land  use
management measures is essential to prevent
further erosion. Soil erosion using the G2
model in Givi Chai watershed shows that
this model is specifically designed to
evaluate and predict soil erosion and
sedimentation. The erosion values were
estimated in the existing situation and six
management scenarios, and the analyzed
results were mentioned below, some general
results that may be obtained from this model.
Examining the soil erosion map shows that
its average amount is 3.3 tons. Using the G2
model and combined parameters, the soil
erosion rate is calculated. This step includes
the use of special formulas of the G2 model,
which gives weight to different factors.
After calculating the erosion rate, prepare
the final soil erosion map in the ArcGist
environment, and this map should include
high, medium and low erosion risk areas. As
a result, by preparing a land use map, the
amount of erosion was determined for all
uses, and the results of erosion in each of the
uses show that the amount of erosion has
increased in most of the uses. But the highest
amount of erosion and sedimentation is
residential areas and agricultural land
respectively. The general conclusion is that
the type of land use directly affects the
amount of sedimentation and improper
management can lead to soil erosion and
pollution of water resources. It is possible to
reduce the amount of significantly reduced
soil erosion and basically the combined
scenario provides better results. In this
regard, it is suggested that urban and
agricultural planning be done in a way that
uses sustainable methods, such as
maintaining vegetation, using conservation
agriculture techniques, and designing
infrastructure to control runoff. Also,
educating and informing farmers and
residents of urban areas about the
importance of soil and water conservation
can help reduce sedimentation. Finally,
continuous monitoring of land use changes
and assessment of its effects on the
environment is necessary to help preserve
natural resources and prevent environmental
damage.
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