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Extended abstract

1- Introduction

Soil erosion is a global problem that seriously threatens water and soil resources. Among water, wind
and glacial erosions, water erosion causes extensive damage every year around the world.Water erosion
is divided into four groups according to the importance and method of formation, including splash
erosion, sheet, rill and gully erosion.One of the most important types of water erosion is gully erosion
which is a common phenomenon in the climate of arid and semi-arid regions, which affects large areas
with different morphological, soil and climatic conditions. In fact, this type of erosion is of special
importance due to the production of sediment and soil loss, as well as extensive damage to land, roads
and structures. Therefore, to prevent the rapid growth of gullies or to minimize the damages caused by
them, it is very important to know the morphology of a gully and how it is formed and the reasons for
its growth. In fact, by identifying areas prone to gully erosion and identifying the factors affecting it, the
risk of this erosion can be reduced. A large part of the southeastern regions of Fars province due to
special topographic and geological conditions, have been affected by this type of water erosion. The
main purpose of this study is to prepare a gully erosion susceptibility map using satellite data and using
Maxent model to evaluate the ability of this model to predict gully erosion prone areas south of Darab
city in Fars province and also to investigate the impact of each factor in this is the type of soil loss.

2- Methodology

The study area is located in the Khasoyeh watershed, in Southeast of Fars Province in the Zagros
Mountains (ZM) (54, 9'till 54, 42' E and 28, 18'-28, 39' N) and covering ca. 139248ha. In this research,
we followed the subsequently mentioned working steps to predict the gully erosion susceptible:

In the first step the locations of characteristic gullies were digitized using Google Earth (GE) images,
aerial photos and fieldwork. Subsequently, we converted the polygons into equally spaced points, which
are congruent with the raster cell centroids.

ii) In the second step we prepared the predictor variables that are driving the erosion processes. These
continuous predictor variables include; Physiographic indices including, elevation, topograpghic
wettness index (TWI), vertical distance to streams, slope, slope direction, hillshade, LS factor, Stream
Power Index (SPI), flow concentration with spatial resolution of 12 meters were prepared in SAGA
GIS. Before applying the indices, the DEM was preprocessed with low pass filtering to extract artefacts
and errors, like local noise and terraces using ArcGIS 10.8 (ESRI, 2010). Then, the DEM was
hydrologically corrected eliminating sinks using the algorithm proposed by Planchon & Darboux
(2001). The other applied indeice in this research are including, geological maps, land use, morphology,
soil texture, were prepare. In the last stage, after preparing all the effective indices (Indepence layers) in
the gully erosion of the region, the maximum entropy model was implemented.

3- Results

1. Corresponding Author: r.zakerinejad@geo.ui.ac.ir
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The results of the applied model showed that the elevation index is the most important factor. In the
other words, the result indcated that there is an inverse relationship between the elevation and prone
areas to gully erosion because the most gullies area are located at a minimum elevation of 900 meters.
The reason for this can be reduced soil depth in high areas. The results of the modeling showed that
more than 80% of the area is in the very low risk category and most of these areas are located in the
northern parts and highlands. The high-risk areasare mostly located in flat and low elevation areas in
southeast of the study area. The ROC curves in this study was equal to 0/94 that shows the applied
model is considered well distinguish different areas of gully erosion prediction.

4- Discussion & Conclusions

Gully erosion is common geomorphological problems in arid and semi-arid regions; therefore, it is essential
to develop methods to predict it with simple but highly accurate models. In this research, the spatial
prediction of gully erosion in the Khasyoue watershed in Fars province was carried out by means of a
stochastic model and a detailed terrain analysis as well as additional environmental variables. The validation
of the Maxent model shows that the model prediction for gully is outstanding. Percentage of the important
variables for prediction of gully erosion indicates that the most influential parameters on gully erosion in the
study area are espectively elevation (57.9%), land use (11.6%), vegetation density (9.8%) respectively and
the least effective parameters are the direction of flow and catchment area with (0.1%) slope and vertical
distance to streams with (0.2%). The simplicity and the relative low data requirements of the applied method
allows an effective method also in other regions.

Key Words:Khasoyeh, Tan-DEM, Gully erosion, Maximum entropy.
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