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Water erosion has affected about 99 billion ha of land in the world and is considered as one
of the most widespread soil threatening factors in terms of quantity and quality. The aim of
this research is to identify the factors affecting the occurrence of gully erosion, assessment
and mapping the probability of the Khasyoueh watershed in Fars province using TreeNet
models. In this research, first, the location of existing gullies were recorded using satellite
images, Google Earth images (GE), and Global Positioning System (GPS), and then the
influencing variables, including topographical indicators (elevation, slope, slope direction,
slope length, stream power index, flow depth, topographic wetness index and longitudinal
curvature), from the digital elevation model (TanDEM) with a spatial resolution of 12
meters in ArcGIS10.8 and SAGA-GIS software have been extracted and prepared. Other
indicators related to vegetation density (NDVI) and land use were prepared using data
from satellites data in GIS software. After assigning the values related to the independent
indicators to the points taken from the gullies, modeling was done for predicting the areas
prone to gully erosion. The TreeNet model has been applied for the prediction of gully
erosion. In the modeling process, 70% of the data are considered as training data and 30%
of the data are considered as test data. The AUC index for validation of the TreeNet model
was recorded as 0.776 for the training data and 0.756 for the test data, which indicates the
high accuracy of the model to prediction of susceptible area into gully erosion in the
Khasyoueh watershed.
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Introduction

Soil erosion is a physical process and one of the most dangerous mechanisms of land surface rupture that reduces
fertility and damages agricultural lands (Oldman, 1994). The gradual loss of soil in the form of erosion affects
the environment, the quality of nature and the natural cycle, and has harmful consequences. During the process
of erosion and destruction, the soil is depleted of mineral and organic materials and its ability to grow gradually
decreases. Water erosion is divided into four groups according to the importance and the way it is formed,
including rill, sheet, gully and badland (Zakerinejad & et al., 2021), which are caused by human intervention
through deforestation, overgrazing and agricultural operations beyond the power of the earth take on an
intensified state (Abdolahi, 2016). Due to the morphological and topographical conditions, the Khasuyeh
watershed in Fars province in southwest of Iran is one of the areas that need to be investigated and measures
taken for it. The main goal of this research is to prepare a sensitivity map of water erosion using monthly data
and TreeNet model, in order to evaluate the ability of these models and examine the impact of each of the
effective factors in this type of erosion in forecasting. At the end of this research, suitable solutions to prevent
watershed erosion are provided.

Materials and Methods

In the present study, topography and its related indices were calculated from the digital model data of Tan DEM-
X with a spatial resolution of 12 meters in ArcMap and SAGA software. In the following, by using 16
independent influencing variables in this research, land use variables, geology and soil type were qualitative
variables. In the first step, land use indicators, vegetation density should be obtained using satellite data, and soil
texture should also be investigated using field surveys.

Results and Discussion

In this research, as stated in the previous parts of the article, to prepare a map of the risk of water erosion in the
Khasouye watershed by applying the TreeNet model and using 16 independent variables that are on event of
gully erosion, including; Landuse-landcover (LULC), soil erodibility, geology, soil type, distance from river,
distance from stream, stream depth, NDVI, slope, aspect, topograpghy wetness index (TWI), elevation, rainfall,
stream power index (SPI), slope length and longitudinal curvature. The presence of the dependent variable or
gullies event were recorded during the field visit and using the Global Positioning System (GPS) as well as the
identified and mapped points in the Google Earth (GE) software environment. The order of the variables of
height, rainfall, distance from the streams, land use, and the depth of the river with an importance value above
50% are the most important, and the variables of slope direction, profile curvature, topographic and geological
humidity, respectively, have the least importance.

Conclusion

Gully erosion is one of the common geomorphological problems in arid and semi-arid regions. Therefore, it is
necessary to develop methods to predict it with simple but very accurate models. In this research, the spatial
prediction of gully erosion in the Khusuyeh watershed in Fars province in southwest of Iran, was done using the
TreeNet model as well as additional environmental variables. Validation of the that model shows that the model
prediction is outstanding. In general, the results of this study indicate that topographical indicators as well as
human factors (land use, road construction) play a significant role in the occurrence of gully erosion in our study
area. The most influential indicators in the formation of gully erosion in the studied area are: height, distance
from river, land use and depth of stream. The lack of suitable vegetation, the height and the low slope of the
central points have caused water erosion in this area. This research contributes to advancing scientific knowledge
in the field of gully erosion and the application of data mining models in natural resource management, and it
can provide a foundation for future studies in this area.
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