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Figure 1: The location of the studied alluvial fan and its upstream drainage basin in the southeast of Shah Ghaib salt Dome
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Figure 2: Field photos of landforms and processes of alluvial fan surface and its drainage basin. Sinkhole
developed from salt dissolution in the basin of fan (a), extensional cracks formed due to the downward
movement of salt in the basin of fan (b and c¢), movement of salt towards the apex of fan, and the
formation of steep cliff (d), intense weathering of sediments at the fossil surface of fan (e), deep channels
developed on the apex of fossil surface of fan (f), channel developed on the old surface of fan (g), and
relatively flat morphology of interfluve on the fossil surface of fan (h)
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Figure 3: The location of gathered soil samples from fossil, old and young surfaces
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Table 1- The results of physicochemical parameters of 72 soil samples in the fossil, old and young surfaces of the studied alluvial

fan
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Continues of table 1- The results of physicochemical parameters of 72 soil samples in the fossil, old and young surfaces of the

studied alluvial fan
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Continues of table 1-The results of physicochemical parameters of 72 soil samples in the fossil, old and young surfaces of the

studied alluvial fan
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Continues of table 1- The results of physicochemical parameters of 72 soil samples in the fossil, old and young surfaces of the
studied alluvial fan
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Continues of table 1- The results of physicochemical parameters of 72 soil samples in the fossil, old and young surfaces of the
studied alluvial fan
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Figure 4: Comparison of the average hydraulic conductivity of the soil in the fossil, old and young surfaces (A), the average

hydraulic conductivity of the soil in the channels, interfluves, swales and bars (B), and in the apex, middle, and toe of the studied
alluvial fan (J)
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Table 2- The results of the T-test to compare the average soil parameters in the channels and the interfluves (in fossil and old
surfaces)

Parameters t-test Parameters
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T df Sig(2tailed)
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Table 3- The results of the T-test to compare the average soil parameters in the bar and swale (young fan surface)

Parameters t-test Parameters
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Table 4- P values for AVOVA test (between three fossil, old and young surfaces), and Tukey's post-hoc test
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Table 5- P values for AVOVA test (between apex, middle, and toe), and Tukey's post-hoc test
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Table 6- Correlation coefficient between the physical and chemical characteristics of the soil of the studied alluvial fan
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Figure 5: Soil texture (percentage of clay, silt and sand)
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Abstract

In this study, the influence of geomorphological forms and processes of the alluvial fan surfaces on the
soil hydraulic conductivity in the alluvial fan located in the southeast of Shah Ghaib Salt Dome, Larestan,
was evaluated. First, the border of the study area alluvial fan was determined using Google Earth images
and field observation. After identification of fan border and their surfaces (young, old and fossil), a total
number of 72 soil samples in different positions (apex, middle, and toe), and different landforms
(interfluve, channel, bar, and swale) were collected to determine physico-chemical properties of soils. Soil
hydraulic conductivity (K) was calculated based on the (Saxton et al., 1986) method. Then, the
relationship of this parameter with soil texture, organic carbon, soil acidity, soil moisture percentage, and
soil water retention was analyzed. The results showed that the hydraulic conductivity of the soil is higher
in the channels and swales compared to the interfluves and bars. Also, the mean of hydraulic conductivity
of the soil is higher on the old surface than the fossil and young surfaces. The surface of interfluves has
higher clay% and silt% due to the long-term weathering of alluviums, resulting in increased soil hydraulic
conductivity. The mean K value is higher in the toe (2.90) than in the middle (2.21) and apex (1.74) of the
fan. The Soil hydraulic conductivity is not the same in different positions and landforms due to changes in
soil texture, morphology, and surface processes of the alluvial fan. Overall, landforms, processes, and
geomorphic positions of the alluvial fan surface affect the soil texture, and the soil texture is the main
factor in the hydraulic conductivity changes of the studied alluvial fan surface.

Keywords: soil texture, Shah Ghaib, alluvial fan, hydraulic conductivity
Introduction

Hydraulic conductivity is one of the characteristics of soil hydrodynamics, which plays an important role
in the movement and transfer of water and solutes in the soil. Knowledge of its spatial and temporal
changes is very essential for optimizing water and soil management. The amount of water infiltration in
the soil of different parts of the alluvial fan is not the same due to the changes in soil texture, morphology,
and surface processes of the alluvial fan. The purpose of this research is to investigate the influence of
geomorphological forms and processes of the alluvial fan surfaces on the hydraulic conductivity of the soil
in the alluvial fan located in the southeast of Shah Ghaib Salt Dome, Larestan.

Material and Methods

First, the borders of the study area alluvial fans were determined using Google Earth images and field
observation. After the identification of borders, surfaces, and geomorphological positions and landforms of
the alluvial fan, a total number of 72 soil samples in different positions (apex, middle, and toe), and
different landforms (interfluve, channel, bar, and swale) were collected to determine physico-chemical
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properties ot soils. Soil hydraulic conductivity (K) was calculated based on the (Saxton et al, 1986)
method. Then, the relationship of this parameter with soil texture, organic carbon, soil acidity, soil
moisture percentage, and soil water retention was analyzed.

Discussion and results

The presence of different processes in different surfaces of an alluvial fan, as well as the difference in the
age of surfaces, makes their morphology different. The results showed that the hydraulic conductivity of
the soil is higher in the channels and swales compared to the interfluves and bars. Due to the long-term
weathering of alluvium, the surface of the interfluves has more clay and silt, which has resulted in the
reduction of hydraulic conductivity of interfluves. Also, the hydraulic conductivity of the soil in the old
surface is higher than in the fossil and young surfaces. The K value is higher in the toe (2.90) than in the
middle (2.21) and apex (1.74) of the fan.

Conclusion

In this research, the relationship between hydraulic conductivity and the geomorphology of the alluvial fan
surfaces, as well as the effect of salt dome movement on the processes and forms of the alluvial fan and
soil hydraulic conductivity have been investigated. The Soil hydraulic conductivity is not same in different
positions and landforms due to changes in soil texture, morphology, and surface processes of the alluvial
fan. Landforms, processes, and geomorphic positions of the alluvial fan surface affect the soil texture, and
the soil texture is the main factor in the hydraulic conductivity changes of the studied alluvial fan surface.
The results of this research can be used in the field of watershed management and environmental

engineering.
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