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Abstract

Introduction: Soil is an important and effective factor in the
emergence and formation of any natural ecosystem and the physical
properties of the soil are of considerable importance in determining
the characteristics and use of soil. Soil physical properties as part of
soil variables have significant effects on runoff production in
different watersheds.

Methods: In this study, in order to determine the type of relationship
between runoff production and physical properties of soil in
different land uses of Gachsaran Formation deposits, a part of Kuhe
Gach watershed of the Izeh city with an area of 1202 hectares was
selected. Then, sampling of runoff production at 6 points with 3
replicates and at different rainfall intensities of 45, 60 and 70
mm/hour in three land uses of the range, residential area and
agricultural lands with the help of the rain simulator was done. And
the same number of runoff sampling, sampling of physical properties
of soil such as clay, silt, sand, very fine sand and moisture content
was performed. In this study, the relationship between production
runoff and soil physical properties in different uses of Gachsaran
Formation was determined using univariate regression. SPSS and
EXCEL software were used for statistical analysis.

Findings: The results showed that in total, in Gachsaran Formation
and in all three range, agricultural and residential land uses and in all
three intensities of 45, 60 and 75 mm/hour, very fine sand and
moisture were showed the highest of negative relationship with
runoff production and silt was showed the highest of positive
relationship with runoff production.

Saeediyan H. Determining the type of relationship between runoff production and soil physical
properties. Water Resources Engineering Journal. 20254; 16(59): 25-40.

*Corresponding author: Hamzeh Saeediyan

Address: Department of Soil Conservation and Watershed Management Research, Kerman Agricultural
and Natural Resource Research Center, Agricultural Research, Education and Extension Organization,

Kerman, Iran.
Tell: +09163900827
Email: Hamzah.4900@yahoo.com


https://doi.org/10.30495/wej.2024.24285.2236

Determining the type of relationship between runoff production and soil physical properties

Extended Abstract

Introduction

Soil is an important and effective factor in
the emergence and formation of any natural
ecosystem and the physical properties of the
soil are of considerable importance in
determining the characteristics and use of
soil. Soil physical properties as part of soil
variables have significant effects on runoff
production in different watersheds. In a
natural ecosystem, land utilization and
changes in conditions, especially vegetation
and land use of that ecosystem, affect
hydrological responses such as flooding and
erosion and sedimentation of the area
because land use and land cover are the main
factors in water and erosion and sediment
studies of watershed. One of the most
eridibility of Iran is the Gahsaran formation.
Gahsaran formation has oil industries that
yearly thousands of tons of sulfur and carbon
dioxide interpolate into the air. And it can be
caused by acidic rainfall. Thus, investigating
the role of acidic rainfall on soil erosion and
sediment production in these areas is
necessary. Gahsaran formation has a
thickness of about 1600 meters. A viewpoint
of lithology is consisting of salt, anhydrite,
colorful lime, and some shale. Gahsaran
formation age is lower Miocene.

Materials and Methods

In this study, in order to determine the type
of relationship between runoff production
and physical properties of soil in different
land uses of Gachsaran Formation deposits,
a part of Kuhe Gach watershed of the Izeh
city with an area of 1202 hectares was
selected. Then, sampling of runoff
production at 6 points with 3 replicates and
at different rainfall intensities of 45, 60 and
75 mm / hour in three land uses of the range,
residential area and agricultural lands with
the help of the rain simulator was done. And
the same number of runoff sampling,
sampling of physical properties of soil such

as clay, silt, sand, very fine sand and
moisture content was performed. In this
study, the relationship between production
runoff and soil physical properties in
different uses of Gachsaran Formation was
determined using univariate regression.
SPSS and EXCEL software were used for
statistical analysis. The study utilized the
Kamphorst rainfall simulator. This fully
standardized, easily portable rainfall
simulator was designed to cover a plot area
of 625 cmz2. The rainfall simulator is used to
determine the characteristics of soil, erosion,
run off, water infiltration, and is also suitable
for soil research. It is a standard method to
use it to determine the runoff of surface
deposits. The experimental plot area of 625
cm?2 with a smooth gradient was selected.
Kamphorst rain Simulator is a device that
can create rains with hydrological
characteristics similar to those observed in
nature on small experimental plots. This
type of rain simulator can also be used to
measure soil erosion under the influence of
raindrops impact and simulate runoff-
induced erosion on different soils.

Findings

In recent years, the use of intelligent and
statistical methods for modeling and
predicting complex hydrological processes
such as runoff has always been of interest to
various researchers around the world. The
important capability of such models is to
better understand hydrological behaviors
and simplify models to understand the
hydrological characteristics of all
watersheds, especially large and difficult
areas, in order to obtain reliable and widely
used data with the lowest cost and shortest
time. The use of modeling method based on
runoff data and soil properties has always
made significant progress so that by
addressing this modeling method, the
ambiguities in hydrological relationships in
different soils can be resolved quickly and
with higher accuracy. The results showed
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that in total, in Gachsaran Formation and in
all three range, agricultural and residential
land uses and in all three intensities of 45, 60
and 75 mm/hour, very fine soil sand in seven
cases had a negative relationship and in two
cases showed a positive relationship with
runoff production. Soil clay showed a
negative relationship in five cases and a
positive relationship in three cases and no
relationship in one case and soil silt showed
a negative relationship in two cases and a
positive relationship in seven cases. Soil
sand showed a negative relationship in six
cases and a positive relationship in three
cases, and soil moisture showed a negative
relationship in seven cases and a positive
relationship in runoff production in two
cases.

Discussion

Awareness of the details of the relationships
between runoff and soil physical properties
can be useful and effective in better
understanding the erosion and runoff
production processes. Without detailing the
relationship between water and soil, one
cannot get an understanding of these
relationships. Which is the reason for the
failure of many projects implemented in
watersheds; this is the lack of awareness of
the correct relationships between water and
soil.

Conclusion

The results showed that in total, in
Gachsaran Formation and in all three range,
agricultural and residential land uses and in
all three intensities of 45, 60 and 75
mm/hour, very fine soil sand and soil
moisture were showed the highest of
negative relationship with runoff production
and soil silt was showed the highest of
positive relationship with runoff production.
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