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Abstract

Analysis of statistical relationships and quantitative factors and parameters affecting the production of sediment and
soil loss is one of the problems of the watershed. The purpose of this study is to model the relationship between
sediment production rate using MPSIAC experimental model factors and observed sediment rate using geomorphic
parameters and their relationship with sediment yield in the watershed. Rastamabad watershed of Ilam province
was selected by a simple random method with four sub-watersheds identified and equipped with a hydrometric
station from the southern basins of Ilam province. In this study, an experimental model was used to estimate the
sediment yield. Flow and sediment data of four hydrometric stations and 12 meteorological stations from 1991 to
2020 for 30 years were prepared by the Regional Water Company and the General Meteorological Office of Ilam
Province. Physiographic information of the sub-watersheds was calculated from topographic maps with a scale of
1.25000 and the geomorphic features of the sub-watershed were extracted from the digital elevation model. Using
factor analysis and cluster analysis, influential factors and variables were identified and sub-domains were classified
and divided into homogeneous regions. In order to investigate the correlation between independent and dependent
variables, the data normality test was performed by Shapiro-Wilk and Kolmogorov-Smirnov tests in SPSS software.
The statistical multiple regression method was used to analyze the relationship between experimental model factors
and geomorphic variables with sediment yield of each watershed. The results showed that the sediment yield had a
positive correlation with geological factors, land use, upland erosion, river erosion and topography of the watershed
and was significant (P< 0.001). The amount of observed sediment had a positive correlation with slope, circulatory
ratio, rainfall, topography, and area of the watershed and was significant (P< 0.001). In order to influence the factors
and variables on the amount of sediment in the sub-watersheds, the method of principal component analysis and
cluster analysis were used. The results showed that the land use explained 25.24% of the variance of all research
variables. Finally, the three factors of land use, upland erosion, and geology, and two parameters of circulatory ratio
and slope were explained at 86%. Of the variance of all research variables.

™ Keywords: Geomorphic properties, main components, multivariate regression, sediment =




