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The role of morphometric factors in the development of gully erosion using
the Dempster-Shafer model

Abstract
Nowadays, gully erosion has attracted the attention of different researchers due to the widespread destruction it causes in different
climates of the world .In this study, the gullies in Sarab Halil watershed located in Kerman province were identified using field
surveys and Google Earth and gullies distribution map with 79 gullies was obtained. In this study, 15 layers of information in the
study area were obtained. Considering the overall average of each morphometric factor across all classes, the research results
showed that the average uncertainty function or final weight in the shadow and light analysis information layer is 0.5, in the slope
aspect information layer is 0.778, in the convex index information layer is 0.5, in the curvature information layer is 0.333, in the
curvature classification information layer is 0.333, in the elevation information layer is 0.6, in the length-slope information layer
is 0.6, in the slope curvature information layer is 0.333, in the profile curvature information layer is 0.333 e slope information
layer is 0.6, in the stream power information layer is 0.6, in the land surface texture information layer is watershed area
information layer is 0.5, in the topographic moisture information layer is 0.5, and in the verti

classification, equally have the lowest average uncertainty among morphometri
highest average uncertainty among morphometric factors. Therefore, the area un

Keywords: Sarab Halil watershed, Gully, Stream, Morphometric factor




The role of morphometric factors in the development of gully erosion using
the Dempster-Shafer model

Extented Abstract
Introduction

Nowadays, gully erosion has attracted the attention of different researchers due to the
widespread destruction it causes in different climates of the world .Gully erosion is the last
stage of the erosion process that has been expanding day by day throughout the world in
recent decades due to inappropriate human use of land, and it destroys hlgh quality lands
that cannot be replaced. Currently, there are different methods of contro gully erosion,
each of which is used according to the climate and specific conditi the region
involved in gully erosion. Gully erosion usually does not cover\gve area of
watersheds and occurs based on specific conditionsy Gully erosion ¢ [
percent of watersheds but causes more than 80 percen
gully erosion control methods should be developed and
controlling gully erosion around the world should be us® i rsheds. In
addition, Gully erosion is the most severe type of wat the main
causes of land degradation and negds to i researchers and
executives in the field of water and Sgi i @fauses irreparable
damage to the water and soil of the affec
Materials and Methods

atershed located in Kerman province were
identified using field surveys an§ Google Eang and gullies distribution map with 79 gullies
ion in the study area were obtained. In this
r-S@@fer model, such as the belief coefficient,
i ction, and uncertainty, were used, and the
them. Then, a gulley erosion zoning map was

study, various ¢
belief function, dis

ure classification information layer is 0.333, in the elevation information layer is
0.6, in the length-slope information layer is 0.6, in the slope curvature information layer is
0.333, in the profile curvature information layer is 0.333, in the slope information layer is
0.6, in the stream power information layer is 0.6, in the land surface texture information
layer is 0.5, in the watershed area information layer is 0.5, in the topographic moisture
information layer is 0.5, and in the vertical distance from the stream information layer is
0.5.



Conclusion

Therefore, the information layers of curvature, slope curvature, and curvature profile, as
well as curvature classification, equally have the lowest average uncertainty among
morphometric factors, while the slope information layer has the highest average uncertainty
among morphometric factors. Therefore, the area under the curve (AUC) was 0.846 in the
calibration (training) phase of the Dempster-Shafer model and 0.816 in the validation (test)
phase. Thus, the Dempster-Shafer model demonstrated a very good ability to predict areas
prone to gully erosion using morphometric factors.

Keywords: Sarab Halil watershed, Gully, Stream, Morphometric facto
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