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Figure 1. The study area in Iran and Razavi Khorasan Province
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Figure 2. Flowchart of landslide size probability of occurred landslides in Pivejan Watershed
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Abstract

Knowing the number, area, and frequency of landslides occurred in each area has a prominent
role in the [ong-term evolution of area dominated by landslides and can be used for analyzing of
susceptibility, hazard, and risk. In this regard, the current research is trying to consider
identified landslides size probability in the Pivejan Watershed, Razavi Khorasan Province. In
the first step, landslides inventory map was created using Google Earth images and extensive
field surveys. In the next step, area of each landslide was determined using ArcGIS software
and Xtools Extension. Subsequently, probability of landslides size identified were calculated in
R statistical software using Double Pareto (DP), Double Pareto Simplified (DPS), and Inverse
Gamma (IG) probability density functions in the study area. Also, in the present study for
optimization of parameters coefficients used of two non-parametric probability density function
namely Histogram Density Estimation (HDE) and Kernel Densi'g Estimation (KDE) and a
parametric Maximum Likelihood (ML) estimation. The results showed that non-parametric
estimation methods (i.e., HDE and KDE) provided accurate results for al the landdides;
whereas, ML failed to provide a good result. Also, results of landslide occurrence probability
showed a good similarity between DPS and |G with different optimization techniques,
meanwhile the DP model had under estimation results and can’t presented a correct calculation
for probability of landdlidesin the study area.

Keywords: Landside size probability, Probability density function, Optimization techniques,
Pivegan Watershed
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