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Figure 1: The process and mechanism of gully formation in Sanganeh Kalat region
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Figure 2: Pictures of gullies that occurred in the study area; gullies are dangerous to human infrastructure
(anthropogenic) such as roads and buildings (A-C) and agricultural land (D).
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Figure 3: Location of the studiy area.
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Figure 4: Methodology flowchart used in this study

9- Global Positioning System
10- Extensions
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11- Bayes
12- Prior probability
13- Posterior probability
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14- Gully Erosion Susceptibility Maps
15- Receiver Operating Characteristics
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18- Topographic Wetness Index
19- Steepness

20- Runoff generation rate

21- Soil moisture

22- Subsurface flow
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24- Digital Elevation Model
25- Grid size
26 -Sunlight exposition
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27- Natural breaks
28- Divergence
29- Convergence
30- Soil shear stress
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31- System for Automated Geoscientific Analyses
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Figure 5: Gully conditioning factors): A: lithology, B: land use, C: altitude, D: slope aspect, E: slope steepness, F: plan curvature, G:
Topographic Wetness Index (TWI), H: drainage density, I: distance from rivers, G: distance from roads.
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Figure 7: Gully susceptibility maps produced based on a CP models.
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Abstract

Assessment of the Influence of Geo-Environmental Factors on the Initiation of Gully
Erosion in Sanganeh Kalat Basin

Soil erosion is a significant environmental issue of common concern in the world today.
Despite the importance of soil erosion in sustainable development goals in arid and semi-arid
areas, the study of the geo-environmental conditions and factors influencing gully erosion
occurrence is rarely undertaken. The main purpose of this study is to evaluate the
environmental factors to Initiation the effective factors in the characterization of gully erosion
at the Sanganeh Kalat Basin. We also aimed to apply a Conditional Probability (CP) model
for establishing the spatial relationship between gullies and the Geo-Environmental Factors
(GEFs). The gully erosion inventory map field surveying was randomly partitioned into two
subsets: part 1 that contains 70% was used in the training phase of the CP model; part 2 is a
validation dataset (30%) for validation of the model and to confirm its accuracy. Prediction
performances of the CP model Receiver Operating Characteristics (ROC) curve methods,
respectively. In addition, the influence of all GEFs on gully erosion was evaluated by
performing a sensitivity analysis model. The validation area under the ROC curve for the CP
model were 87.32%, respectively. Also, based on sensitivity analysis, lithology, drainage
density, distance from river and land use represent significantly effects on the gully erosion
occurrence.

Keywords: Gully Erosion, Geo-environmental Factors, Conditional Probability, Sanganeh
Kalat
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