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ABSTRACT

The Kalut salt domes in the northeast and southeast of Ardakan
are among the most prominent expressions of salt diapirism in
Central Iran, forming complex landscapes through interactions
with active tectonics and dissolution processes. In this study, by
integrating field data, satellite imagery, and GIS analyses, the
morphology, morphometry, and morphotectonics of 19 selected
domes (14 in the northeast and 5 in the southeast) were
examined. Surface geomorphology results revealed a high
abundance of salt karst features, including linear karrens,
numerous sinkholes, salt polygons, cauliflower-shaped forms,
and unstable cliffs, which mainly developed under differential
dissolution and structural fractures. River morphotectonic
indices (SL, Smr, and VF) indicated moderate to relatively high
tectonic activity in the region, with observable effects on
drainage patterns and river imposition on some domes.
Morphometric analyses showed that in the northeast, elongation
and geometric irregularity are largely controlled by strike-slip
faults, while the southeast domes exhibit greater rounding and
elongation. Overall, the results confirm the decisive role of
active tectonics and surface dissolution in controlling the
geometry, evolution, and environmental consequences of the
Kalut salt domes.
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Extended Abstract

Introduction

Landslide is considered as one of the mass
movements, which is the downward
movement of a mass of rock, debris and soil
on the slope under the influence of gravity.
Among the factors that cause the creation
and spread of landslides, we can mention the
intensity and duration of rainfall, vegetation,
topography, soil type, geology, hydrology
and human activity. Most of the country of
Iran consists of mountainous regions, for
this reason, one of the most important
natural disasters in Iran is landslides, which
every year play a very important role in the
destruction of communication roads,
residential houses, pastures and gardens, as
well as It has erosion and sediment transport
in the basins of the country. The Margon
watershed in the northwest of Fars province
is one of the basins that, due to the natural
(geomorphological and geological) and
human conditions, has a high capacity for
the creation and  expansion  of
landslides.Therefore, the aim of this survey
is to map the risk of landslides in the Margon
watershed using machine algorithms.

Methodology

In this study, for zoning the risk of landslides
in the studied area, from 12 independent
variables including DEM, Slope, Distance
from the river, Drainage density, VVegetation,
Land use, Lithology, Soil type, average
annual Rainfall, Distance from the road,
Terrain Ruggedness Index and Topographic
Wetness Index are used. To prepare a map of
the occurrence and non-occurrence of
landslides as a dependent variable, the
integration of Google Earth data, field
observations and recording of landslide and
non-slide points with GPS device was used
and a total of 119 landslide points were
identified. The Create Random Feature tool
in ArcGIS software was also used to
determine the non-occurrence points of
landslides, and 99 non-slide points were
considered to model the sensitivity of
landslide occurrence. The data is divided
into two groups in R software using dismo
package and kfold method (70% equivalent

to 83 slide and 69 no slide) and validation
(30% equivalent to 36 slide and 30 no slide)
and RF, GLM and SVM is run on them.
ROC curve and Kappa coefficient were used
to evaluate the sensitivity map.

Results and discussion

The variable of Topographic Roughness
Index (TRI) and Topographic Wetness
Index (TWI) with a VIF value higher than 10
were collinear with other variables, and as a
result, they were excluded from the work
process. The relative importance of the
variables was obtained in the Support Vector
Machine and Random Forest models
(Distance from the Road) and in the
Generalized Linear Model (Slope). By
combining the results of these three different
models, it is possible to use the strengths of
each model and increase the overall
prediction accuracy. This ensemble
approach helps to provide more accurate and
reliable landslide susceptibility maps. In
total, using the ensemble of three landslide
prediction models (Generalized Linear
Regression, Support Vector Machine and
Random Forest) can lead to providing more
accurate and reliable prediction results. The
results of the Random Forest model with the
value of the area under the curve
(AUC=0.98) and the Kappa coefficient
(Kappa=0.739) compared to the Support
Vector Machine model with the value of the
area under the curve (AUC=0.91) and the
Kappa coefficient (Kappa=0.638) and the
model A Generalized Linear Model with the
value of the area under the curve
(AUC=0.79) and Kappa coefficient
(Kappa=0.428) has more accurately
predicted the probability of landslide
occurrence. In other words, models
including Random Forest model and
Support  Vector Machine performed
similarly and identified similar landslide
prone areas.

Conclusion

The studied area is active in terms of
landslides and is influenced by a
combination of geomorphological and
human factors. There is no clear relationship
between DEM and the occurrence of



Quantitative Geomorphological Researche, 15(1), 2026

landslides, so landslides have been observed
at low and medium DEM. Regarding the
slope, the occurrence of landslides increases
up to a slope of 30% due to loose formations
and human activities, but at higher slopes
due to rock formations and the reduction of
human activity, there is a decreasing trend.
Proximity to waterways and high
permeability of the soil in these areas are
likely to cause landslides. increases. Also,
the high density of drainage and erosion of
rivers over time causes the spread of
landslides. In areas with poor vegetation,
landslides are more likely to occur, and land
use changes, such as road construction and
agricultural expansion, exacerbate soil
instability. In terms of lithology, more than
70% of landslides occurred in marl and gray
shales and limestone. The type of soil also
shows that landslides occur mostly in rocky
outcrops and inspitisols. With the increase of
rainfall and humidity, the probability of
landslides  increases. Finally, road
construction in low DEM is recognized as
one of the main causes of landslides.
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