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Objective: Landslides are one of the most important geological hazards that cause
significant damage to rural and urban settlements around the world every year. One of the
factors influencing the occurrence of landslides is tectonic activities, including faulting,
which, by creating weak surfaces in mountainous areas and on the slopes of highlands,
reduces the resistance of the rock and soil mass and leads to slope movements.

Shear zone of the Kushak fault and on the material of an ancient landslide. The bedrock of
the village consists of conglomerate and marl with Gypsum lenses. Approximately one
year after the Rudbar- Manjil earthquake in 1369, gradual slope movements began to occur
in the Aliabad village area. These movements were triggered by the depletion of water in
the village's springs and old aqueduct. During rainy periods, the intensity of slope
movement increased, leading to accompanying damage. The aim of this study is to
investigate the correlation between the landslide in the village and the activity of the
Kushak fault.

Method: Through examination of geological maps, satellite imagery, field observations,
and geophysical studies, the location of the Kushak fault in Aliabad village was identified
and confirmed. Along the Kushak fault, there are two springs and the main well of an old
aqueduct, which experienced reduced flow or drying up following the 1369 Rudbar-Manjil
earthquake.

Results: Further studies revealed the presence of another fault located 600 meters south of
the Kushak fault, on the downstream slopes of the village, with a tensile mechanism. This
fault is associated with numerous springs that also experienced decreased water supply
following the 1369 earthquake.

Conclusions: Geoelectrical studies indicated soil saturation up to a depth of 25 meters,
indicating that the alignment of the Kushak fault and the F2 fault (identified in the southern
slopes of the village) coincided with the occurrence of the Rudbar-Manjil earthquake,
leading to reduced spring outflow and subsequent slope saturation.
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Introduction
Landslides are considered a significant natural hazard, causing substantial financial damage

annually in terms of direct and indirect costs. Defined as the movement of rock, debris, or soil
down a slope (Crowden, 1991), landslides can be triggered by various external factors such as
heavy rainfall, earthquakes, changes in groundwater levels, storm waves, or erosion from
rivers or channels. These factors can lead to a sudden increase in shear stress or a decrease in
shear strength of slope materials. Moreover, human activities like deforestation, excavation
for road construction, and urban development in unstable hillside areas due to population
growth and urbanization have become key triggers for landslides.

Among the numerous factors influencing landslides, tectonic activities such as faulting
play a significant role. Faulting creates weak zones in hillside slopes, directly and indirectly
reducing the resistance of rock and soil masses, leading to slope movements in the direction
of gravity. Therefore, in mountainous regions affected by intense faulting, occurrences of
landslides and rockfalls are prevalent. The Alamut region, situated in the northeast of Qazvin
province within the geotectonic framework of the Alborz region, is known for its active
tectonic features. The region hosts several major faults with a history of earthquakes, along
with numerous sub-faults influenced by the main faults in the area. The Aliabad village
landslide is one of many slope instabilities that occurred within the shear zone of the Kushak
fault, exhibiting a compressive mechanism.

The primary research question addresses whether the Aliabad village landslide occurred
within the activity zone of the Kushak fault and if the fault's activity influenced the landslide
in Aliabad village.

Method
The research method in the present study is based on library studies and field observations

and measurements. Firstly, the topography of the research area, the Kushk fault and the
landslides around it, as well as the landslide of Aliabad village were comprehensively studied
on satellite images (Google Earth), and the area of the landslide and the fault on the image of
A satellite was separated and drawn. By studying the geological map of 1/100,000 sheets of
Qazvin, the stratigraphic units of the bed and around the village on both sides of the shear
zone of the fault were identified and evaluated in the field visit.

In the next step, geophysical studies were carried out in the slip area using the electrical
resistance method with dipole array. Two profiles perpendicular to the slip direction to
identify the lateral limits of the slip, the depth of the bedrock and the depth of the
underground water level or water flow corridors and one profile in the slip direction and
perpendicular to the Kushk fault were designed and taken to investigate and identify the Kushk
fault. Local information from the records of landslide activity was also examined locally.

Results
According to the geological map of Qazvin sheet, the Kushk fault is located in the middle of
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Aliabad village and it places the conglomerate units (Mc) over the units consisting of marl,
Conglomerate and sandstone sequences with interbeds of gypsum (Mmsc). In the field, the
rupture of the Kushak fault by the thrusting of Quaternary sediments over the conglomerate
unit to the north-west of the village and the location of the village's springs and old aqueduct,
the sudden interruption of the conglomerate layer to the north-east of Ali Abad village and the
northern boundary of the limestone outcrops can be traced and is estimated to be about 200
meters north of that shown on the geological map.

He results of the geoelectrical survey also confirm the field evidence. The fault trace in the
geoelectrical profile, taken in the direction of the topographic dip, can be verified by changing
the topographic dip of the bedrock. The said fault runs through the middle of the old landslide
and the crest of the new landslide in the village of Aliabad. Numerous tensile cracks can be
seen in this strike, indicating that the landslide is active and that the soil mass is moving in the
direction of the topographic slope. The landslides have caused total and partial damage to
residential units, tilting of electricity pylons, subsidence of the main village road and changes
in the shape of wells. At a distance of 600 meters to the south of the Kushak Fault, another
fault has been identified which has a different mechanism to the Kushak Fault and dips to the
north. Along the identified fault, which has a tensile mechanism and along which the northern
block has fallen, there are also many springs whose water flow is higher than that of the
springs along the Kushak fault. The water supply of the springs, both along the Kushak fault
and along the tensile fault identified in the southern slopes of the village, has decreased after
the Rudbar-Manjil earthquake of 1369, and the old aqueduct of the village has also dried up.
The current landslide activity began in the years following the 1369 Rudbar-Manjil
earthquake.

Conclusions
Following the verification of the location of the Kushak fault and the identification of another

fault in the upstream and downstream areas of the residential area of Aliabad village, based on
field evidence, satellite imagery and geoelectric studies, a significant reduction in the amount
of water in the springs and the old aqueduct of the village, It is likely that the faults in the
vicinity of the village have experienced minor movements due to the 1369 Rudbar-Manjil
earthquake, causing blockage or narrowing of the drainage channels along these faults. This
has led to saturation, increased pore water pressure and slope instability. A practical solution
to stabilize the instability of the valley of Ali Abad village is to revive the old aqueduct of the
village and construct deep drains perpendicular to the Kushak fault and the downstream fault
of the village (F2) to prevent its saturation and instability by draining the water from the
valley.
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