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Figure 1: Geographical location of the study area
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Figure 2: Hydrometric and meteorological stations of Mehran basin
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Table 1- Geomorphic parameters used in the research
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Table 2- The results of MPSIAC model factors in the sub-basins of Mehran city
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Figure 3: Erosion class of the studied basin
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Table 3- Amount of suspended sediment and some characteristics of selected sub-basins
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Table 4- Height and shape parameters of the studied sub-basins
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Investigation of the Relationship Between Sediment Production factors and
Geomorphic Parameters in Sediment load of Mehran City Basin

Shamsollah Asgari

Soil Conservation and Watershed Management Research Department, Ilam Agricultural and Natural
Resources Research and Education Center, Agricultural Research, Education and Extension
Organization (AREEOQ), Tehran, Iran.

Abstract

Considering the risk of sedimentation in the watershed of Mehran city, factors and parameters
influencing sedimentation and the amount of sediment load in this area were statistically analyzed.
The purpose of this research is to model the relationship between the amount of sediment production
using MPSIAC experimental model factors and suspended sediment load using geomorphic
parameters and their relationship with sedimentation in the watershed. By a simple random method,
the basin of Mehran city with four specific sub-basins and equipped with a hydrometric station was
selected from the southern basins of Ilam province. In order to analyze the relationship between
MPSIAC model factors and geomorphic variables with the sediment of each sub-basin, statistical
multiple regression method was used. According to the results of the experimental model, the amount
of annual sediment in the sub-basins of Mehran city, Tang Bajak, Asan and Gonbad was estimated as
19.4, 16.8, 2.7, 12.14 and in the whole basin as 15.8 tons per hectare per year. The results of
investigating the relationship between factors in sediment production and geomorphic variables in the
sediment load of sub-basins showed that the amount of sediment production had a positive correlation
with geological factors, land use, current erosion status, river erosion and basin topography and was
significant at the 0.001 level. Is. The amount of suspended sediment load has a positive correlation
with the slope index, roundness coefficient, rainfall, roughness and basin area and it is significant at
the level of 0.001, and the amount of annual suspended sediment load in the sub-basins of Mehran
city, Teng Bajak, Asan and Gonbad respectively is 2 It was estimated 16.5, 14.5, 11.6 and 12.4 tons
per hectare per year. Principal component analysis and cluster analysis were used to influence the
factors and variables on the sedimentation rate of sub-basins. The results showed that the percentage
of variance explained by basin use explained 25% of the variance of all research variables and in total
three factors of basin use, current erosion status, geology and two parameters of roundness coefficient
and slope coefficient were able to account for 86% of the total variance. Explain the research
variables. Finally, although the combined model of this research considers many factors and variables
related to the amount of sediment production and sediment load, it has more significant and accurate
statistical results in the watershed system.

Keywords: Sediment, multivariate regression, Mehran city basin, MPSIAC.

Introduction

Sediment generation and sediment load is the result of a process that is formed by the input and output
factors and variables governing the watershed system, so the dependent variable of sediment is subject
to many variables and by implementing an experimental or hydrological model that is summarized in
several factors It is not possible to provide accurate statistics of this dependent variable within an
acceptable statistical error range. On the other hand, the relationship between factors and sediment in
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traditional researches has been extracted separately with linear results from the watershed system,
while the use of statistical models in multivariate regressions can identify the most important factors
or variables among hundreds of factors and variables affecting sediment. to extract statistics with
significance and this method can better introduce the rule governing the complex system of the aquifer
basin. In this research, by implementing one of the most famous experimental models in the estimation
of soil erosion and sediment called the MPSIAC model, which considers the most influencing factors
on sediment, in comparison with the sediment load statistics of hydrometric stations and taking into
account almost all geomorphic variables of influence. Reducing sediment production requires the
implementation of appropriate methods of sediment control and soil protection in critical areas of the
source of sediment production in the watershed (Patrick, et al, 2016).

Study area

The catchment area of Mehran city river is one of the rivers of Mehran catchment area in the
southwest of Ilam province with a geographical location of 46°24’ to 46°36’ east longitude and 33°12’
to 33°28' north latitude.

Materials and Methods

In this research, to estimate the amount of sediment production from the MPSIAC model, considering
9 factors (surface geology, soil, climate, runoff, elevation and elevation, land cover, land use, current
state of erosion and river erosion) By entering information layers into the GIS environment and
digitizing and classifying each of these layers, each of these layers has been investigated and the
effective factors in basin sedimentation and the effect of each factor have been determined based on
the scores obtained from the MPSIAC model formulas.The discharge and sediment statistics of 4
hydrometric stations and 12 meteorological stations have been prepared from the Regional Water
Company and Meteorological Research Department of llam Province. In order to check the correlation
between independent and dependent variables, data normality was tested with Shapiro-Wilk and
Kolmogorov-Smirnov tests in SPSS21 software. Digital height model was used to extract the
geomorphic features of the sub-basins. Using cluster analysis, watersheds were divided into
homogeneous areas. Finally, based on the studies conducted (Ziglear, et al, 2014), sediment modeling
was done using multivariate regression in homogeneous areas.

Discussion of Results

In this research, in order to investigate the relationship between basin level sedimentation and the
output sediment load from the hydrometric station using two methods of the MPSIAC model in the
direction of the influence of factors on sedimentation in a watershed and by using the relationship
between the influence of geomorphic variables on the sediment load of the basin from multivariate
regression methods, analysis Cluster analysis, factor analysis, which are among the common methods
in modeling the relationship between the amount of sediment and basin characteristics (Honarbakhsh,
et al, 2019), was conducted in a simple random manner in the watershed of Mehran city. Quantitative
information on the amount of sediment as a dependent variable and geomorphic factors and
parameters as independent variables can be cited when meaningful, lawful and scientific results are
presented in a statistical model. According to the process of regression modeling, the presence or
absence of a factor or a variable in the model should be statistically acceptable, therefore the final
model presented is due to being documented and valid from a statistical point of view and following
the correct modeling process according to The presented results can be cited and accepted. The
prediction factors and variables in the obtained regression model indicate that climatic and
hydrological factors have a significant presence in the model. Also, the results of the research show
that geomorphic factors and parameters have a high correlation with the rate of sedimentation and
sediment load. In the MPSIAC model, the results showed that land use factors, the current state of
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erosion, geology, river erosion and topography are significant at the level of 0.001 with sediment. The
results of this model showed that the amount of sediment production in Shahr Mehran sub-basin is
19.4, in Teng Bajak sub-basin 16.8, in Asan sub-basin 14.7, in Gonbad sub-basin 12.2 and the average
in the whole Shahr Mehran basin is 15.8 tons per hectare per year. be Among the geomorphic
parameters, slope coefficient, roundness coefficient, elevation and elevation coefficient, rainfall, basin
area and basin elongation coefficient were the most important factors in estimating the amount of
suspended sediments based on the method of decomposition into principal components and showed a
high correlation. The annual amount of suspended sediment varies from 16.2 tons per hectare per year
in llam city sub-basin to 11.6 tons per hectare per year in Gonbad sub-basin. The value of Bartlett's
sphericity test and KMO is 0.9, and as a result, the data will be suitable for cluster analysis. The
percentage of variance explained by each factor shows that watershed use explains 24.25% of the
variance of all research variables, and in total, three factors of watershed use, current erosion status,
geology and two parameters of roundness coefficient, slope coefficient were able to and explain 86%
of the variance of all research variables. Therefore, it is consistent with similar researches (Zhang, et
al, 2015)), (Salim, et al, 2014) and Avres, et al, 2016).

Conclusions

The difference in the amount of sediment from the results of the two methods shows that in the
watershed system, all factors and variables affecting sedimentation and sediment load must be
considered in order to provide accurate and meaningful statistics on the amount of sediment in the
watershed, so it cannot be used in the watershed system. The watershed measured only soil erosion
factors or only based on geomorphic variables. Another result of the research is that the introduction
of the priority factors affecting sedimentation and the output load of sediment in the watershed using
the one-variable linear method or experimental models cannot show the statistical significance of the
relationship between sediment and factors, but the combined use of component analysis methods
Mainly, cluster analysis and multivariate regression step by step explain the statistical significance of
factors and variables related to sedimentation with a suitable quantitative and statistical structure. Of
course, considering the different climatic and hydrological regimes of the country's watersheds, in
order to achieve an efficient model, using this method in estimating sedimentation and sediment load
in different regions can be fruitful.
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