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Alamut, Northern Iran. the key to identify the evolution of landforms. Based on this, the current research was
carried out with the aim of spatial analysis of landslides that occurred in different
lithologies of Mo’alem-Kelayeh basin, a part of eastern Alamut basinin of Qazvin
province, between the longitudes 50°26'00" to 50°31'20" and the latitude 36°22'00" to

36°30'00", based on topographical, geological conditions, vegetation, the condition of
waterways, and the proximity of different rocks in the area. According to the results,
the Karaj, Rute, Shamshek and Neogene and destructive sediments are the most
erodible formations in the studied area, which are the most important factors involved
in the occurrence of mass movements on a micro and macro scale under the Mo’alem-
Kelayeh basin. The nonresistant lithology is more extensive in the geographical levels
downstream of the rivers.

In such areas, in addition to the loosening of the lithology in wide sections, the material

and energy flowing in the river also increases, if due to the lower slope of the slopes,

the effect of the river on the movements of the slopes becomes more limited. In the
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Introduction

The Earth's surface, both on land and under the oceans, is constantly being changed by mass movements
acting in response to gravitational forces. Landslides represent one type of these mass movements and
describe "the movement of a mass or rock, debris, or soil down a slope” (Cruden, 1991). Landslide research
is an interdisciplinary field that mainly attracts scientists of geomorphology, engineering geology and
geotechnical engineering and requires the cooperation of researchers from fields such as geodesy,
hydrogeology, geophysics and many others (Arbanas and Arbanas, 2015). Different classifications of
landslides are associated with specific mechanics of slope failure and the properties and characteristics of
failure types; Understanding the characteristics of the landslide hazard type in the study area is very important
to consider when planning or taking appropriate measures to reduce the risk of casualties and damages. In
determining the possible effects of a landslide and appropriate measures, the type of landslide, the potential
speed of movement, the possible volume of movement, and the distance should be considered. Landslides can
be classified into different types based on the type of movement and the type of material involved.
Investigations show that less attention has been paid to the role of the proximity of different lithologies and
the condition of waterways in relation to them in a single and combined manner in the investigation of
landslides. In this study area, the density of landslides is high and due to the population concentration, it
threatens the potential danger of abundance in the area.

Methodology

In order to investigate the effect of lithology on the occurrence of domain movements, if other effective factors
are kept constant in this event, Moalem-Kalayeh basin was selected. For this purpose, the study area has been
observed in several stages by collecting information in the library and in the field. In addition, using the
1:100,000 geological map of Qazvin-Rasht, lithologic map was prepared. 1:50000 topographic maps were
georeferenced as geometric correction. In the analysis of landslides, an attempt was made to evaluate the
difference of landslides in terms of extent, depth and density, without prejudice and with a phenomenological
perspective, by making multiple visits to the region. For this purpose, landslides were compared and analyzed
according to the lithology of the place, the way they are adjacent, the topography and slope of the place, the
distance from the main and secondary ridges of the place, and the distance of the landslide from the nearest
river valley of the place.

Results and Discussion

The lithology of the mirage basin at an altitude of more than 3000 meters is in a position that can cause micro-
scale rotational landslides. At a distance of 280 to 480 meters from the water dividing line, the effect of
lithology on slope movements decreases and the effect of the river on the occurrence of slope movements
increased. Wherever there is a rock outcrop, range movements have produced a combination of slip and fall.
In limestone and dolomite mass, no clear landslide has formed and most of the phenomenon of falling has
occurred. However, at the junction of lime and dolomite with shale, siltstone and mudstone, sliding marks can
be seen. Water penetration at the lithology boundary enables the conditions for the occurrence of range
movements. In the conglomerate mass, the factors that increase the shear pressure have caused the mass
movement of the transfer slip type. The rupture of materials in weak surfaces starts when the weight increases
due to the amount of rainfall or the movement of rock fragments or the decrease in the resistance of
sedimentary layers. The translational sliding movement in Mo’alem-Kelayeh basin has caused the creation of
flat rupture surface in this mass. Rotational sliding along the banks of the river is a type of sliding that occurs
due to the digging phenomenon of the river at the foot of the resistant layers; The transfer of materials from
the base of resistant layers reduces the resistance of domains; In such a situation, the resistant mass becomes
more resistant by receiving moisture, but the excavation and transfer of materials from their foot provides the
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basis for the movement of upstream materials to the downstream side, which in case of absorbing a lot of
water by the lithology in the area, the conditions are provided for the creation of landslides.

Conclusions

Karaj, Ruteh, Shemshak formations, and destructive sediments (Neogene) as the most important formations
of the area are mostly erodible; For this reason, in the area of Mo’alem-Kelayeh, mass movements have
occurred on a macro scale (the main slide overlooking Mo’alem-Kelayeh) and micro (including all kinds of
sliding, falling and creeping movements). In resistant lithology, the slope of land surfaces is more susceptible
to water flows, and the effect of the river on mass movements is greater. The nonresistant lithology is more
extensive in the geographical levels downstream of the rivers. In such areas, in addition to the loosening of
the lithology in wide sections, the material and energy flowing in the river also increases, if due to the lower
slope of the slopes, the effect of the river on the movements of the slopes becomes more limited; Of course,
due to the higher density of waterways, small landslides become denser. In the terrestrial levels close to the
ridge line, matter and energy are less and lithology is more resistant; But due to the greater slope of the slopes
and the involvement of physical weathering in the porosity of the rocks, the effect of the river on the
occurrence of surface slope movements increases.
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Figure (3): Flowchart of research on the role of lithology in the occurrence of landslides in Mo’alem-Kelayeh basin.
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Figure (4): Rotational landslide with micro dimensions in the mirage of the basin (a). A combination of slip and fall in resistant lithology
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Figure (5): Occurrence of landslides in limestone lithology. Display in the digital layer of the height along with the diagram (a).
Representation on the surface of the earth with relatively uniform lithology (b), next to calcareous lithology (c)
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Figure (6): Landslide in conglomerate. A) From the right side: the direction of the arrow represents the high part of the conglomerate

and the beginning of the rupture surface. The position of its part in the Google Earth image and geological layer. b) Large transition

landslide of Mo’alem-Kelayeh in conglomerate. The right side of the field photo and the left side of the Google Earth image. ¢) Macro
translational and micro rotational slip in field observations and Google Earth image.
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Figure (7): Landslide in conglomerate adjacent lithology. A) Siltstone. b) Conglomerate. c) Siltstone. d) Conglomerate dominated by
siltstone.
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Figure (8): Rotational slip. A) Along the slope overlooking the Alamut river bank. b) Concave rupture in siltstone rotational slip away
from the main channel.
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