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Extended Abstract

Introduction

Landslides are one of the most devastating natural hazards, occurring suddenly and causing widespread destruction to
the environment and human communities. These phenomena result from the movement of large masses of soil and
rock on steep slopes, triggered by various factors such as heavy rainfall, earthquakes, climate change, and human
activities. Landslides can lead to the destruction of infrastructure, homes, roads, and agricultural lands, affecting
thousands of lives. Globally, landslides are a major concern, particularly in mountainous and hilly regions. They not
only cause direct damage to structures and infrastructure but also lead to soil erosion, loss of natural habitats, and
economic disruption. Rapid population growth and urban development further exacerbate the risk and impact of
landslides. Therefore, understanding the factors that contribute to landslide occurrences and employing advanced
prediction and management techniques are crucial. Modern tools and models, such as geographic information systems
(GIS) and mathematical models, play a vital role in identifying landslide-prone areas and developing effective
mitigation strategies. Collaborative efforts among researchers, engineers, and policymakers are essential to enhance
community resilience against landslides. By integrating advanced technologies and continuous monitoring, we can
better predict and manage the risks associated with landslides, ultimately safeguarding lives and promoting sustainable
development in vulnerable regions. This concerted approach will not only minimize the immediate impacts of
landslides but also ensure long-term stability and prosperity for affected communities. Based on this, the current
research was planned with the aim of landslide risk zoning using the maximum entropy method in the Chalus
Watershed of Mazandaran province.

Materials and Methods

To identify the most influential variables and determine the relative importance of each factor in recognizing landslide-
prone areas and performing sensitivity analysis of the model, the maximum entropy algorithm was employed. After
developing a comprehensive model incorporating all variables, the modeling process was repeated by excluding each
variable one at a time. This approach allowed for assessing the impact of each variable on predicting susceptible areas.
Subsequently, the Receiver Operating Characteristic (ROC) curve was used to evaluate the model, and the Area Under
the Curve (AUC) obtained was considered as a measure of the model's discriminative power in identifying presence
and absence points. To prepare the stability index, the SINMAP extension and ArcGIS 10.8 software were utilized.
By accepting default values for calibrating the variables and applying the relevant settings and values, the stability
index was derived. In the final stage, based on the influential factors, a landslide hazard zoning map for the Chalus
Watershed was prepared using the ArcGIS 10.8 software.

Results and Discussion

Based on the model results, the factors of rainfall, soil science, geological units, slope percentage, land use, and
distance from the river were identified as the most influential in the occurrence of landslides in the study area. The
AUC value for validating the landslide zoning was obtained as 0.73, indicating the model’s acceptable identification
and modeling of landslides by the model in the study area. According to the results, the low, relatively low, moderate,
relatively high-, and high-risk classes respectively occupied 13.29%, 18.57%, 23.73%, 35.90%, and 8.49% of the study
area, indicating the high potential of the region for landslide occurrences. Overall, it can be stated that in areas with
low resistance formations, suitable slopes for landslide occurrence, and susceptible landforms, the risk of landslides is
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higher. Given that the role of each factor depends on other influential factors, their role in the occurrence or non-
occurrence of landslides is not uniform. The combination of these factors creates optimal conditions for the occurrence
of this natural phenomenon.

Conclusion

In conclusion, landslide hazard zoning is recognized as one of the essential tools in disaster management and urban
and environmental planning. Utilizing advanced modeling methods such as maximum entropy and GIS-based spatial
analysis techniques allow for the accurate identification and mapping of landslide-prone areas. The findings of this
research not only clarify the impact of environmental, geological, and human factors on landslide occurrences but also
help in providing effective management solutions to reduce risks and enhance community resilience. Especially in
regions facing landslide hazards, these results can serve as a basis for formulating policies and strategies for prevention
and risk reduction. Therefore, based on the results of the current research, according to the effective factors in priority
areas, with a suitable solution and proper management analysis, it is possible to plan to improve the level of watershed
management and soil and water protection, and reduce the damage caused by landslides.
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