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The extent of mountainous and desert areas in Iran has caused the
emergence of well-known geomorphological phenomena Alluvial
fans are landforms found in various locations. Identifying and
evaluating their impacts can be valuable for natural hazard
management and land use planning. In this study an attempt hs been
made to evaluate the status of tectonic activities in the south of the
slopes of the Khargan mountain range in the northeast of Hamedan
province. Different maps were utilized to examine the development
process of alluvial fans and present evidence of tectonic activity,
including the Gozal Valley, Karafs, and several smaller alluvial fans.
The findings of this study revealed that tectonic activity in the Gozal
Valley cone remains active, while the alluvial fans located between the
Gozal Valley are inactive. Further evidence in the bed of the Gozal
Valley cones suggests tectonic changes caused by fault activity,
resulting in the alteration of the riverbed's drainage pattern and
subsequent destruction and erosion of the surrounding areas.
Additionally, changes in drainage patterns and sediment depth on the
surface of alluvial fans can be attributed to tectonic activities within
these fans. Geological logs illustrate both prolonged, slow periods and
active periods during various geological eras in the study area.
Ultimately, tectonic activity initiated with a lengthy, sluggish phase,
followed by continued tectonic activities and fluctuations.
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Introduction

Currently, there is a growing presence of human settlements and diverse land uses on alluvial
fans. Therefore, it has become crucial to understand the various dimensions of these alluvial
fans. The formation of alluvial fans has been influenced by tectonic activity, climate, and
other natural phenomena. Tectonic cycles have a significant impact on the erosion process,
while ongoing processes on the surface of alluvial cones affect their evolution.
Consequently, the presence of alluvial cones can be used as simultaneous indicators to
investigate the history, fault activity, and occurrence of earthquakes (Yong, 1985). Alluvial
cones, which are triangular forms of alluvial deposits from the Quaternary period, typically
form at the mouths of rivers or drainage systems on flat terrains such as plains (Hagget,
2003). This current research aims to assess alluvial cones to evaluate tectonic activities in
the southern region of the Khargan mountain range, spanning Markazi and Hamadan
provinces. The tectonic activities occurring on the surface of the alluvial cones have altered
the riverbed and increased erosion along the river banks. The establishment of human
settlements on the alluvial cones and the exploitation of the riverbed have resulted in
detrimental effects. Therefore, the urgency of the issue necessitates the execution of this
research.

Methods and Materials

The objective of the current study is to discover and develop appropriate methodologies for
analyzing patterns associated with alluvial cones. The initial phase involved gathering
research data and digital layers, which included topographic maps, drainage patterns, and
morphological information pertaining to the alluvial cone. Topographic maps, geological
maps, relevant software, aerial photographs, and satellite images were employed to examine
and differentiate topographic units and faults, identify the alluvial cone, and create maps and
diagrams. Furthermore, geological logs were utilized to discern technological activities and
climatic conditions during the Pleistocene epoch. The deposits within the geological unit
demonstrate the impact of various influencing factors throughout the Quaternary period,
particularly during the Pleistocene, on the development of alluvial cones. The processes of
deposit accumulation and exploration within the riverbed, as well as the bending curve index
of the alluvial cone, were used as indicators to assess tectonic activity within the study area.

Results and Discussion

The geomorphology of alluvium is highly sensitive to changes in both internal and external
variables, and its structure is contingent upon these factors. Tectonic forces not only shape
the pattern of the alluvial cone, but also generate new forms through the influence of other
variables. The alterations in alluvial surfaces serve as evidence of these changes. Research
findings indicate that tectonic processes are active in the eastern part of the Gozal Valley
alluvial fan, while they are dormant in the Karafs alluvial fan. Moreover, the presence of
tectonic changes in the bed of the Gozal Valley cone suggests that fault activity has resulted
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in modifications to the drainage pattern within the riverbed, subsequently leading to the
destruction and erosion of the surrounding area. The drainage pattern and flow depth in the
alluvial cone surfaces of the region have been significantly influenced by the ongoing
tectonic activity within these cones. Comprehensive geological logs have been compiled to
demonstrate the occurrence of both slow and active periods across different geological
epochs within the study area. Ultimately, the tectonic activity commenced with a protracted,
sluggish period, followed by sustained tectonic activities and fluctuations. Thrust faults have
significantly impacted the mountain front, whereas the key faults within the eastern part of
the alluvial cone have resulted in a shift in the flow regime pattern on the surface of both the
alluvial cone and rivers. The establishment of the Gozal Valley village along the river, along
with the evidence pertaining to tectonic activity, underscores the influence of these factors
on human settlements. Given the recent changes in human settlements within this vulnerable
geomorphological unit, it is crucial to conduct a comprehensive investigation and analysis
of this matter.

Conclusion

The research findings indicate that tectonic evidence has been identified and interpreted in
the eastern part of the study area. Tectonic influences are particularly prominent in this
region, while there is no evidence suggesting the activity of the Karafs alluvial fan. This
discrepancy can be attributed to various factors, including fault distribution, basin area, and
geological formations in the Gozal Valley basin, as compared to the Karafs basins. Given
the recent changes in land use and the subsequent encroachment of rivers, it is crucial to
consider the impact of these factors within the study area. These findings, when combined
with other research and methodologies, provide valuable insights for planners and managers
involved in construction operations and the expansion of the communication network.
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