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2 the Jet Erosion Testing (JET) Apparatus
3 Erosion Function Apparatus (EFA)
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Resistivity in chm.m
Unit Electrode Spacing = 10.0 m.

Horizontal scale is 30.57 pixels per unit spacing

Vertical exaggeration in madel section display = 1.29

First electrode is located at 0.0 m_

Last electrode is located at 420 0 m
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1- Introduction

Sinkholes are processes of land deformation that create conical shapes with different dimensions in karst
and loess areas, and if they occur in high frequency in one area, they form a specific topography.
Sinkholes in loesses occur for various reasons and the main cause is the phenomenon of collapsibility in
loesses. Sinkholes create spatial landscapes after formation and make subsequent changes in the earth's
surface. In Iran, a large amount of valuable soil is lost to erosion every year for various reasons. The
amount of soil loss by this phenomenon is estimated at about 2 billion tons, which is estimated as 7.6%
of the world's total erosion, and a significant amount of soil enters the rivers as sediment every year. One
type of erosions is tunnel erosion, which has been less studied compared to surface erosion due to its
complex formation and measurement difficulties. Tunnel erosion is one of the water erosions whose
occurrence causes significant changes in the earth's landscape and environmental degradation. This type
of erosion is often caused by dissolution. Cheshmeh Lee village is located 45 km northeast of Kalaleh
and 27 km southwest of Maraveh Tappeh in Golestan province.

2- Methodology

Geoelectric studies in the Cheshmeh Lee village had been considered with the aim of studying sinkholes,
hidden created channels and their path, soil horizons and geological units, possible fractures, surface and
groundwater as well as bedrock structures. A total of four profiles named as AB, CD, EF, and GH were
designed in this village, then the data were collected using dipole-dipole array with an electrode distance
of 10 meters for different separation steps. The data obtained from the Geoelectric studies were processed
after the field data were collected.

3- Results

AB profile

The range of variation of the resistivity value across the obtained section is not large. Changes in the
amount of resistivity indicate small changes in the type of geological strata that are often associated with
area loess. However, in some parts, the amount of resistivity has slightly increased or decreased. The
increase in resistivity is probably related to the compaction (density) of loess units, and the decrease in
resistivity can be due to the presence of moisture, salt (due to its observation in downstream springs) or
an increase in clay.

CD profile
There is a similar trend in terms of change in the amount of resistivity in the AB profile. The amount of
resistivity affected by loess units has changed in the area. However, in some parts of the cross-section, an
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increase or decrease in the specific resistance can be observed. The amount of resistivity has decreased
in medium depths, especially in the middle of the section. Given the amount of resistance obtained,
probably indicates the beginning of the floor stone in this section.

EF profile

The highest amount of resistivity is distributed at higher depths. Increased resistivity can indicate the
beginning of the depth of the floor stone in this area.
GH profile

As in the previous profiles, in this profile, the main changes of special resistance are related to the loess
units of the region, and sometimes in some parts, an increase or decrease in the amount of special
resistance can be observed. Considering the residential location of the village along with the outcrops of
sinkholes and erosion tunnels, 4 points were selected and introduced for drilling holes in order to study
the geotechnical features of the area. This part of the study includes field operations such as drilling
boreholes, and conducting field experiments, and laboratory experiments. Also, this part of the research
was conducted with the objectives of determining the soil type and thickness of soil layers, determining
the stratification and geotechnical conditions of the soil and examining the physical and mechanical
characteristics of the soil.

4- Discussion & Conclusions

The results of inverse modeling and preparation of all-electrical resistance maps provided appropriate
information about the general state of the region. In general, the values of resistivity for the studied
profiles showed the trend of changes in the amount of resistivity, which are mainly affected by the loess
units of the region. However, the trend of change has increased or decreased in some parts. Increasing
the amount of resistivity is mainly connected with stone units. The results of the analyses conducted show
that the Geoelectric technique has a good capability due to the sensitivity of the amount of electrical
resistance to the structural changes in the lower levels, and if this technique is used, it leads to a reduction
in costs in other executive studies. Also, the speed of harvesting, analyzing and drawing conclusions from
this technique is high compared to other executive methods.
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