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1 -Soil and Water Assessment Tool(SWAT )
2 - Watershed Delineator
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Figure 1: Geographic location map of the research area

! _Enter
2 _packward


http://geographical-space.iau-ahar.ac.ir/article-1-4013-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 5:02 IRDT on Saturday July 26th 2025

\re RaaT059n 5 s 9 (553098590 sLasielyly 5 ouldieil b gy (513 caalio o 31 )

Lol a3l 03 o sze =V I
Table 1 - Average long-term runway of stations
snAS Slap g b gl essp Ml e g0 3T 0L e oKl el

7 o WY AA \YNV \YA AV VA VA Ve Ve o 0 5%
Y/YA A7A 7 SR VLY UrY /o XYY XYY YA YA YA s e
Y AY ey \/YY V0N VEY VYV VYo AR AT /A 055 59 b

AVANEEE v R Vi g /A V/Y YA YIAOYY ¥ YA YN Y 390

52°15'0°E 52°30'0°E 52°45'0°E S5370'0°E
~N
_ w ‘¢ E =
o
\ \
:/_ J " N 2, -‘ > :’/-:
o | N v | 2
= } vy =
& o =
= ' =
52 l'.—v'k"li 52 5’\"0'!3 52 -X'S'L"li 53 L‘"L"l:

Q‘}m dJﬂ)} ol V.:...AJ.? uaj)}-ﬁ)’ asa Y Jg.l
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Figure 3: A simulator in the lower red gypsum marl by measuring runoff in the laboratory
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Table 2- Average results of three repetitions of rain simulator experiment on basin formations
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Table 3- Calculating the weight of the morphometric and environmental variables at 21 sub basin of Hbelerod
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Table 7- Summary of the model with regression method on factors affecting runoff production
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Table 9. Multiplier coefficients of linear regression analysis of runoff in regression method
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Abstract

Knowing the flow behavior in the basin is one of the concerns of the watershed managers. That human
knowledge, understanding and knowledge of the physical laws governing it is limited in some respects
from the point of view of mathematical formulas. Numerous factors are effective in floods in the region,
including topographic features, river morphology, rainfall dynamics and human activities. This research
was carried out in Hableh Roud Basin. The purpose of this research is to determine the amount of runoff
production of different lithology units by identifying the factors affecting sediment production through the
regression model in the scale of the rain simulator. The research method is based on field studies and
statistical methods. During the field visit, an experiment was performed (on the formations) with a rain
simulator with a rainfall intensity of 4 mm per minute with an average rainfall of 10 minutes in three
repetitions on the slope surface with a slope of 20%. For each sub-area, environmental parameters and
morphometric parameters as dependent variable and runoff production as independent variables were
analyzed by SPSS software using multiple regression (simultaneous and retrograde) methods. This test
was applied for 21 sub-basins of Hableh River the results showed that retrograde method was the most
suitable method. The adjusted coefficient increased from 58.4 in the first stage to 80.5% at the 10th stage.
And the effective factors in flood are slope, environment, vegetation and lithology shows the greatest
impact.

Introduction and Objective

Several factors are effective in the occurrence of floods in the regions, among these factors we can
mention the topographical characteristics, river morphology, rainfall dynamics and human activities. This
research has been carried out in the Hable Rood basin. The purpose of this research is to determine the
amount of runoff production of different lithological units by identifying the effective factors in sediment
production through a regression model on the scale of a rain simulator. The research method is based on
field surveys and statistical methods. The experiment (on the structures) with a rain simulator with a
rainfall intensity of 4 mm per minute, with an average rainfall of 10 minutes in three repetitions on the
surface of the slope with a slope of 20%, the amount of runoff was measured. It was analyzed in SPSS
software with multiple regression method (simultaneous and regression). This test was used for 21 sub-
basins of Hableroud and the results showed that the analysis with the regression method was the most
suitable method. The adjusted coefficient increased from 58.4% in the first stage to 80.5% in the tenth
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stage, and the effective factors in flood are slope, environment, vegetation and lithology show the greatest
impact.

Material and Methods:

Habla-Roud basin is located in the southern margin of central Alborz between 52°12' to 53°9' east longitude and 35°17'
to 35°58' north latitude. The geological units of this area are located in the Precambrian to Quaternary period. Hableroud
is the wateriest river in the south of Alborz in Semnan province and it is one of the permanent rivers of the province
with a length of 240 km. It originates in Tehran province. This river is the main source of agricultural water in Garmsar
city and has an important effect on the economy and prosperity of the region. SWAT program has been used to separate
the sub-basins. For this purpose, the number of 21 sub-basins has been determined by the sub-basin separation
command in the SWAT software model. This research is based on field studies and statistical methods. During the field
visit, experiments were carried out (on the structures) with a Comforest type rain simulator with a rainfall intensity of 4
mm per minute, with an average rainfall of 10 minutes in three repetitions on the surface of the slope with a slope of
20%, the amount of runoff It was measured. The amount of runoff and sediment of the lithology units and the samples
were transferred to the laboratory of the Soil Conservation and Watershed Research Institute to weigh the amount of
sediment and runoff. The percentage of produced runoff was calculated according to the specificity of the surface of the
experimental plot. The weighted average of the data was obtained by generalizing the runoff separately for each sub-
basin in the ARC_GIS/10.2 environment. To complete and increase the number of data, the simulator results of other
researchers were used (Peyrowan et al., 2014). The degree of correlation and dependence of the amount of specific
sediment, separated by sub-basins, with independent morphometric and environmental variables was investigated in the
SPSS/20 software environment with the multiple regression method with two simultaneous and regression methods.

Results

The results of the rain gauge as a result of a rainfall event showed that the highest amount of runoff in the
south of the basin was in Marni lands and the lowest amount was in the north of the basin on the sandstone
formations of Lalon and Shili Zagon. The maximum runoff is 1050 on marls and the lowest is 125 cc on
Shili Zagun Formation.The results show that NDVI, RAIN, DEM, TEMP, SOIL-K1, SOIL-AWC1, SOIL-

CBN, CLAY, SILT, SAND variables have significant correlations with the runoff variables at the 95 and
99 percent levels, both positively and negatively. Parameters such as vegetation and soil factors in runoff
act jointly with different intensities. Multiple regression was used for 21 Habaleroud sub-basins. Runoff is

introduced as a dependent variable in the model. The results show that the R value is equal to 0.936,
which indicates that there is a simple correlation between the two independent and dependent variables.
As it is evident from the value of Pearson's correlation between two variables (R), there is a very strong
correlation between the variables. It shows the value of R2

The most important type of variable is the adjusted variable that shows all the involved parameters. The
results show that this variable was able to identify the effective parameter well and it increased from
58.4% in the first stage to 80.5% in the tenth stage.The results of the analysis test (ANOVA) showed that

the regression model can predict the changes of the dependent variable significantly and appropriately.
This column shows the statistical significance (sig) of the regression model. If the value obtained is less
than 0.05, we conclude that the used model is a good predictor for the runoff variable. Four independent
variables of slope, basin environment, vegetation and lithology were identified as the most effective
parameters among 15 parameters in the regression method. The presentation of the model for Hable Rood
basin based on the 10th stage of regression is as follows:

y=2.881+0.825slope-0/446primeter-0.643NDV1-0.421LITO
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Conclusion:

15 parameters of morphometric and environmental factors that can be effective on erosion and
sedimentation have been selected. These parameters have been investigated in two categories:
morphological (slope, basin shape, drainage density, etc.) and environmental (vegetation, precipitation,
etc.). The best models with a high correlation coefficient were determined. In this analysis, the higher the
beta value of a parameter, the greater the effect compared to other factors. Based on the results obtained,
all the morphometric and environmental parameters were entered into the model. The coefficient of
explanation of society (adjusted) shows the number 0.584 and after the implementation of the regression
method in model 10, this coefficient has increased to 0.805, which shows It shows that slope,
environment, vegetation and lithology show the greatest impact.

Keywords: Morphometric Parameters, Adjustment Coefficient, Regression, Runoff
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