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Abstract. Landslides occur due to the field of slip. Identification of Soil Landslide Identification Using Geolistrik Method The Wenner
configuration has been done in Gayamharjo Village, Prambanan Sub-district, Sleman District. This study aims to determine the structure
of subsurface rocks and identify the field of ground slip in the landslide prone areas in the study area. Measurements were made as many
as 3 trajectories, the smallest spaced between 20 meters electrode with 300 meters of track length. The tool used is Syscal Jr Switch-48.
Data processing uses RES2DINV software that produces 2D subsurface modeling. The results of the interpretation showed that the
location of the study identified the constituent rock consisting of three layers of subsurface rocks (1,36 to 6,86) Qm, sandstone (15,4 to
34,6) Qm, and andesite rocks (77, 8 to 393) Qm. In the three trajectories of the research area, there is a slip field with the potential for
landslide: track 1 at point 40 s.d.80 with a depth of 37 m, track 2 at point 220 s.d. 240 with depth 26 m, path 3 at point 100 s.d. 140 with a

depth of 37 m.
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INTRODUCTION

Landslide is a common problem occured in the area
with steep slopes (Darsono, et al., 2012). Landslide or
commonly known as soil or rock movement is a
geological phenomenon which occurs due to mass
movements of rock or soil of various types such as
falling rocks or large lumps of soil (Wahyono, et al.,
2011). Landslides can occur naturally if they were
caused by natural factors. Landslides causes disaster
when they harm humans in social, economy and
environmental aspects. This phenomenon are affected
by land usage, topography, geological conditions,
slope, and climate that cause rainfall, humidity and
temperature. The information from these factors will be
taken into consideration in the study of landslide
vulnerabilities.

Yogyakarta Special Region is one of the provinces
with landslide-prone. One of the landslide-prone area in
Yogyakarta is in Gayamharjo Village, Prambanan
District, Sleman Regency. Based on the information of
BPBD (Regional Disaster Management Agency)
Sleman Regency, landslides often occur in the hills of
Prambanan District in the areas which has slopes with
more than 15 s.d. 40 degrees and weak soil binding
capacity.

Gayamharjo Village, which has the potential of
landslide disasters, includes Kali Nongko Lor,
Lemahabang and Dawung. Kali Nongko Lor is one of
the villages that was stricken by landslides on February
5, 2017. The cliffs are seven meters high and eight
meters wide. It damages a house and move the road of
the village. According to BPBD (Regional Disaster

Management Agency), Sleman Regency, a landslide
that occurred in Kali Nongko Lor RT 01 RW 14
Gayamharjo was unpredictable, because the area was
not included in the map of landslide area.

The application of resistivity geophysics method has
been widely used for surveying and exploring natural
resources, but it can also be used to determine slip areas
that are estimated to be the cause of landslides
(Griffiths and Barker, 1993). The resistivity geoelectric
method can produce the image of the subsurface rock
layer based on the resistivity value of the rock type that
constitutes the layer which is estimated to be the cause
of landslides (Telford, et al., 1976).

This study used Wenner configuration geoelectric
method to determine the structure and layer of
subsurface soils based on the rock resistivity level, in
Gayamharjo village, Prambanan District, Sleman
Regency. The information about the soil resistivity
value is used to determine the soil layer in landslide-
prone areas which can be used as a reference in the
development of the area in Gayamharjo and the
surrounding areas. This method is more effective and
suitable to explore up to several meters below the
earth's surface, furthermore, the use of the method does
not damage the environment and relatively cheaper on
the operating costs (Darsono, 2012). At last, to find out
the resistivity value and rock layer in that location, it is
necessary to do research on “ldentification of
Landslide-Prone Subsoil Using Wenner Configuration
Geoelectric Method in Gayamharjo Village, Prambanan
District, Sleman Regency".
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MATERIALS AND METHODS

The work procedure used in this study is divided into
four stages which are survey design stage, data
acquisition, 2D data processing, and data interpretation.
The research preparation phase identifies landslides-
prone subsoil by collecting geological maps,
topographic maps and tools used. The Geological maps
are used for stratigraphic information and geological
structures, while topographic maps is to inform the
state of the earth in the study area. The research tool is
used to measure research data. Based on geological
information obtained from literature and observations
in the field, then a survey design is made to facilitate
data retrieval, the first stage determines the location of
the measurement point and then makes the track
according to the desired target. This study consisted of
3 trajectories with the smallest spacing between
electrodes of 20 meters and a trajectory length of 300
meters.

Data collection in this study was done using the
Wenner configuration geoelectric method. The result
based on Wenner's measurement in this study are V
(potential difference) and | (current). Data retrieval is
carried out using current electrodes and potential
electrodes in the measurement consisting of three
trajectories (each path consists of 16 points) with each

trajectory along a 300 meter path, from each path has a
current range of electrodes and potential electrodes of
20 meter and distance between tracks 40 meters. Data
processing in this study uses software such as
Microsoft Excel that is used to create data retrieval
forms and data calculations, notepad is used to input
data with the file type "*dat" so that it can be read for
Res2dinv, and Res2dinv is used for 2D data processing
so that the model is obtained resistivity inversion.
Interpretation of data in the study based on the rock
resistivity characteristics in 2D models. The results of
the 2D research model are correlated with supporting
data such as namely geology and outcrops of the study
area.

RESULTS AND DISCUSSION

The data collection process is carried out on 3 different
tracks and each track is located at a different point.
Each track has a length of 300 meters. From each track
has a current range of electrodes and the shortest
potential electrode is 20 meters and the longest is 100
meters, the study consists of n = 8, as shown in the
measurement realization map Figure 1.

" MAP OF THE REALIZATION OF GEOLISTIC METHOD MEASUREMENT
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Figure 1. Map of realization of measurement points.

The measurement results of the data obtained from
the tool include flowing current I (amperes), invoice V
(volts), resistance R (ohms). Natural and weather
conditions affect the measurement process and results.
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that might be carried out when the measurement takes
place. As well as weather conditions that can affect the
fluid contained in the soil layer so that it affects the
electrical properties of the rock.
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The next stage is the data processing process in the
Res2dinv software which in the process produces a 2D
section. This is the first step to get the results of
research on track 1, track 2, and track 3 for all kinds of
images in data processing Figure 2, namely:

1. Apparent resistivity pseudesection. This cross
section illustrates the resistivity value when making
measurements in the field.

2. The cross section of the apparent resistivity
calculation obtained from the result of resistivity
has been multiplied by the geometry factor (K), this
can be said to be modeling of the apparent
resistivity value.

3. The inversion cross section which is the actual
resistivity value.

Figure 2. 2D data processing (a) Pseudosection resistivity, (b) Pseudo
resistivity calculation, (c) The result of resistivity inversion.

2D Resistivity Inversion Model Results

The result of the res2dinv software processing is the 2-
dimensional cross-sectional model, the cross-section
illustrates the actual resistivity and depth values. The
following are 2-dimensional cross-sectional models on
3 measurement tracks.

Figure 3. 2D inversion model from; (a) Track 1, (b) Track 2, (c) Track 3.

Discussion

Based on the cross section in Figure 3 above the type of
resistivity arrangement in (a) Track 1 is estimated to
have three subsurface layers. The blue color has a
resistivity value between 1.36 up to 6.86 ohm meters,
interpreted as clay stone found in the photo in the
research location shown in Figure 3 (a) the green color
has a resistivity value between 15.4 up to 34.6 ohm
meters interpreted as sandstone. Furthermore, the red
color has a resistivity value between 77.8 up to 393
ohm meters are interpreted as andesite rock. On track 1
there are several points that have the potential for
rotational landslides to occur. As at point 40 up to 80
meters, with a depth of 37 meters with a subsurface
arrangement consisting of sandstones below which
there is clay stone, on track 1 there are sandstone and
clay stone outcrops as shown in Figure 2. Point 100 up
to 220 is an area there is no potential for landslide,
where along this point there are andesite rocks scattered
up to a depth of 25.5 meters, which are obtained from
processing by using Res2dinv software.

Track 2 is at an altitude of 240 meters, above sea
level. Based on figure 3, it can be seen that (b) Track 2
consists of three different rock types with a resistivity
value between 1.36 up to 393 ohm meters. The rocks
that make up this trajectory are clay stone with a
resistivity value of 1.36 up to 6.86 ohm meters
scattered along the subsurface trajectory, sandstone
with varying resistivity values of 15.4 to 34.6 ohm
meter which is at 0 depth. 15 meters below the surface,
and andesite with a variation of resistivity values of
26.5 to 64.0 ohm meter. The existence of andesite stone
is very dominant in this trajectory to a depth of 49.8
meters, based on processing using Res2dinv software.
This track has a point that has the potential to landslide,
which is at point 220 up to 240 meters with a depth of
26 meters, generally ground motion occurs in the area
around the contact of the inertia between clay stone
with sandstone inserts (Ristianto, 2007).

On track 3, we get an estimate of the information on
the subsurface layers and the type of rock based on the
resistivity values of these values which are
representations of subsurface rock conditions. The blue
color has a resistivity value that ranges between 1.36 up
to 6.86 ohm meters, which is interpreted as clay stone,
and the green color has a resistivity value between 15.4
up to 34.6 ohm meters are interpreted as sandstones and
yellow which has a resistivity value between 77.8 up to
393 ohm meters are interpreted as andesite as shown in
Figure 4.10, the average slope angle of the three tracks
is 3° up to 32°. Track 3 found a slip field that has a
potential for landslides. The slip field is at point 100 up
to 140 meters at a depth of 37 up to 49.8 meters, where
at that point there is sandstone above the clay stone.

CONCLUSIONS

Based on the result of the identification carried out in
Gayamharjo Village, Prambanan District, Sleman Reg-
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ency in general can be concluded as follows:

1. The subsurface structure of the study area is
identified as having three subsurface layers.
Resistivity between 1.36 up to 6.86 ohm meters
were identified as clay stone, resistivity between
154 up to 34.6 ohm meters are identified as
sandstones, resistivity is between 77.8 up to 393
were identified as Andesite stones.

2. Based on the three trajectories of measurement in
the study area, there are ground slip areas that have
the potential to landslide on the three trajectories,
namely watertight clay stone on track 1 at point 40
up to 80 meters with a depth of 37 m, path 2 at point
220 up to 240 meters with a depth of 26 m, and
track 3 at point 100 up to 140 meters at a depth of
37 m.
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