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Abstract

Water is an important aspect of life. People need clean water for their household needs. Problems arise
when the supply of clean water does not meet the needs of the community as felt by the residents of
Madurejo Village, Prambanan District, Sleman Regency, Yogyakarta. In the dry season, the
groundwater level decreases so that the air supply decreases. This study aims to analyze the existence of
aquifers that can meetthe needs ofthe community throughoutthe year. Thisresearch hasaresearch flow
starting from surveys, field orientation, field measurements, analysis of measurement results, then
the location of aquifer locations. The measurement method in the field uses a vertical sounding
geoelectric method with a Schlumberger array. This measurement has the main objective of identifying
the subsurface as a potential aquifer in Madurejo Village, Prambanan District, Sleman Regency,
Yogyakarta. Method of measuring rock resistivity by injection of subsurface currents. Data retrieval is
carried out at 2 points with a track length (AB) of 150 to 250 meters. for processing using
interpretation software with the final result in the form of rock lithology. This research uses IP2ZWIN
Software and Progress 3.0. The results showed that the two points were close to the existence of the
aquifer. The software analyzes at a depth 0f 9.35-51.5 m at sounding point 1 and 60-80.8 m at sounding
point 2 is an aquifer layer. The study concluded that wells could be drilled at both points.
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INTRODUCTION

Water is a basic need for individual life, ecosystem, and social life (Yang et all,2020). Living
things are very dependent on water. All living things need water for their metabolism. Not only for the
body, humans need water for other aspects of life. other aspects such as the industrial sector,
development, infrastructure, and the economy also need water (Cosgrove & Loucks, 2015). the use of
surface water and ground water such as domestic use, and other non-domestic uses by the industrial
and commercial sectors are mostly carried out in urban areas (Kizhisseri, 2021). For agricultural
production areas groundwater will remain the main source for irrigation and maintenance of their crops
(Siebert et al, 2010). Agriculture can thrive in some deserts in the presence of water pumped from the
ground or taken from other areas (Fetter, 2014). Therefore, studying the water cycle is useful for the
foundation of sustainable development (Yang et al, 2021). The hydrological cycle is a complex cycle
involving interactions between the atmosphere, lithosphere, biosphere, and anthroposphere, and is also
strongly influenced by human activities and socio-economic development. Utilization of water resources
must be wise with regard to social and environmental impacts (Bargawa, 2017). Rapid climate change
and increased development on vacant land can affect the global water cycle. Changes in the water cycle
cause many problems related to water availability (Guangchao et al., 2021) Residents of Madurejo
Village, Prambanan District, Sleman Regency feel the same problem regarding with insufficient water
availability. This problem often occurs in the dry season. Therefore, it is necessary to find groundwater
that can meet the needs of the population throughout the year. It is important to identify groundwater
aquifers that meet community needs and manage them effectively (Fraser et al, 2020). Basically,
groundwater reserves are found in various aquifer systems (Alley, 2006).
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LITERATURE REVIEW

The main aquifer estimates are investigated in various studies. Based on (Abdulrazzaq, 2020), the
geoelectric method is the right method for finding aquifers. Aquifers are underground layers of water-
bearing rocks or geological formations that produce abundant groundwater and can be used economically
(Salako, 2018). Groundwater is an abundant, inexpensive, safe resource for humans if explored properly
(Umar et al, 2017). Inadequate water supply is a problem in the community, this occurs due to poor water
management and the high demand for water that exceeds its availability. Therefore, the search for the
main aquifer becomes an alternative problem solution to meet the needs of water resources (Emmanuel et
al,2020). The main purpose ofthis study was to determine the depth and thickness of the aquifer using one of
the geophysical methods (Sihotang etal, 2018). The electrical resistivity technique is a geophysical method
thatis widely used in the search for groundwater sources (Bairu, 2013). This method utilizes the resistivity
properties of rocks to observe the subsurface conditions of the earth (Jamaluddin, 2017). Resistivity is
an important parameter to analyze the physical state of the subsurface, which is related to the materialand
subsurface conditions (Joel etal,2020). Each rock type hasits ownresistivity value. with different resistivity
values, it will be easy to classify rock layers and estimate aquifers.

RESEARCH METHODOLOGY
This study's research methodology consists of study of literature, observation, data collection, data
analysis, conclusions and suggestion. Figure 1 shows the flow chart of this research methodology.

‘ Study of Literature ‘

v
Observation

v

‘ Data collection ‘

v * v
Secondary Data Primary Data

1. Geological map 1. Rock type data
2. Topographic maps 2. Location of the aquifer
3. Regional demographic data 3. Aquifer discharge
4. Rainfall data

v v

v

Data Processing
1. Entering rock resistivity data
2. Data processing using the IP2WIN
3. Processing using Application Progress 3.0

v

Data Analysis

Rock resistivity analysis.
Underground layer interpretation
Main aquifer determination analysis, drill location determination analysis

v

Conclusions and suggestions
Subsurface rock type
The depth of the aquifer layer

The Vertical Electrical Sounding method is very commonly used for groundwater search because of
easy sampling, low operating costs, and more accurate results. The measurement procedure in the VES
method is by flowing an electric current into the ground. The electric injection is done by using a pair of
current electrodes that are plugged into the ground within a certain distance. The current flow that is
injected into the ground causes an electric voltage in the ground which will later be read in the
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potential electrode. So, with measurements in the field, the potential will be obtained at a point ata

distance (r) from the current source which can be expressed as follows:
@n1ln

Vr = 2—@1 [l

o o (1)

With this assumption, the measured resistivity is the actual resistivity and does not depend on the
electrode distance. But in reality, the earth is composed layers with different resistivities, so the
measured potential is the effect of these layers. Therefore, the measured resistivity value appears to be
the resistivity value for only one layer. The measured resistivity is actually the apparent resistivity (pa).
The apparent resistivity (pa) at 2 current electrodes can be formulated as follows:

V=Vu-Vy (2)
[(_ J_( _ -1 (3)
21T AN BN
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Provided according to Schlumberger's rule: MN 1/5 AB the potential difference between M and N is

AV=Vy-Vy llll 1. ll 1.. 12 SMN 5
Zl BN 1 _AABA’ B
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The Schlumberger configuration is a sounding technique, the distance between the current and the
electrode varies, so only the current is transferred. This configuration is most often used to find water
sources. Ideally, the MN (potential) distance is made as small as possible, so that the MN distance is
caused by the limited sensitivity of the measuring instrument, so when the AB (current) distance is
relatively large, the MN distance must be changed. theoretically unchanged.

FINDING AND DISCUSSION

The data used in this study uses the Schlumberger Geoelectric Method configuration. Observation
data processing in the field is carried out based on the assumptions according to Robinson: (a) The
subsurface consists of several layers bonded by a horizontal boundary, and there is a contrasting
resistivity between boundary layers, (b) Each layer is considered to have a certain thickness, except
for the lowest layer with infinite thickness, (c) Each layer is considered homogeneous isotropic, (d) No
source other than current is injected over the earth's surface, and (e) The injected current is direct
current (DC). From data processing with software, here are the results of data interpretation:

Line 1

The results of the software interpretation on the first line with 150 meters length of the line there is
a prediction of a sandy tuff layer containing natural water at a depth of 9.35-51.5 meters with an
aquifer thickness of 42.15 meters.
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Figure 1. Sounding curve VES 1
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Figure 2. Sounding curve data results VES 1

Table 1. Rock type VES 1

p Depth (m) Rock type
492 0-0.750 Lavas
75.1 0.750 - 1.253 Sandy tuff
381 1.253 - 2.496 Lavas
171 2.496 - 3.391 Sandy tuff
726 3.391 -4.567 Lavas
10.9 4.567 - 9.348 Sandy tuff
565 9.348 - 15.32 Lavas
40.7 15.32-51.5 Sandy tuff
8.56 51.5-00 Sandy tuff
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To see the results of the layering, the depth and resistivity results from the interpretation of the
[P2WIN software are used as input data to be reprocessed in the Progress 3.0 software.
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Figure 3. Sounding curve VES 1 with Progress 3.0

The first trajectory point is at coordinates X:441349, Y: 9138475 with an altitude of -/+ 121 m
above sea level. Based on the processed geoelectrical data, it is indicated that the resistivity value of
300-500 0hm.misasurfacelayerwith adepth of 0-2.5 m consisting of clay, sand, tuff, then ata depth
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of 2.5 - 3.4 m is an indication of sandy tuff with a value of resistivity of 17.1 Ohm.m which can be
indicated to contain water, then ata depth of 3.4 - 4.6 mis an indication of alavalayer with a resistivity of
726 Ohm.m. Ata depth of 4.6 - 9.3 mis an indication of sandy tuff with a resistivity of 10.9 Ohm.m so it is
predicted that there will be natural water, the next layer at a depth of 9.348 - 15.32 m with a
resistivity value of 565 Ohm.m is indicated as a layer of lava and at a depth of 15.32 - 51.5 m has a
resistivity value of 40.7 Ohm. meter this layer is identified as a sandy tuff layer and is predicted to be a

layer containing natural water.

Line 2

The results of the software interpretation on the second line with 150 meters length of the line
there is a prediction of a sandy tuff layer containing natural water at a depth of 60-80.8 meters with an

aquifer thickness of 20 meters.
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Figure 4. Sounding curve VES 2
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Figure 5. Sounding curve data results VES 2
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Table 2. Rock type VES 2

p Depth Rock type
(Ohm.m) (m)

166 0-1.75 Top soil
82.6 1.75-2.48 Sandy tuff
381 2.48 - 3.85 Lavas
37.6 3.85-6.38 Sandy tuff
257 6.38-7.99 Lavas

109 7.99 - 20.8 Sandy tuff
58.3 20.8-80.8 Sandy tuff
15.8 80.8 - © Sandy tuff
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Figure 6. Sounding curve VES 2 with Progress 3.0

The second trajectory point is at coordinates X: 441384, Y;9138491 with an altitude of -/+ 119 m
above sea level. Based on geoelectrical data processing, the interpretation is that the first layer has a
resistivity value of 100-400 Ohm.m is a surface layer with a depth of 0-4 m consisting of clay, sand, tuff,
then at a depth of 4-6.4 mis an indication of sandy tuff with a value of resistivity 37.6 Ohm.m

1102




RSF Conference Series: Engineering and Technology
Vol. 1 (1), 95-104
Main Aquifer Analysis Using Vertical Electrical Sounding to Determine the Location of Drilling Well
P. Widodo., H. Utomo., Y. Utami., M. A. Sukowati.,, W. S. Bargawa

which can be indicated to contain surface water, then at a depth of 6.4 - 8 m is an indication of a lava
layer with a resistivity of 257 Ohm.m. At a depth of 8 - 21 m is an indication of a lava layer with a
resistivity of 109 Ohm.m, the nextlayer at a depth of 21-81 m with a resistivity value of 58.3 Ohm.m is
identified as a sandy tuff layer and is predicted to be a layer containing natural water.

CONCLUSION AND FURTHER RESEARCH

Based on the results and discussion above, the geoelectric vertical electrical sounding (VES)
method has proven to be effective in finding groundwater potential in an area. From two sounding points
conducted around the study area, it was found that the rock lithology consists of sandy tuff and lava.
Sounding poin line 1 is suspected there is a sandy tufflayer containing natural water at a depth of 9.35-
51.5 meters with an aquifer thickness of 42.15 meters. Sounding 2 is suspected there is a sandy tuff layer
containing natural water at a depth of 60-80.8 meters with an aquifer thickness of 20 meters. The result of
all soundings are reveal that there is an aquifer potential in that area. The study concluded that wells could
be drilled at both points. For further research, the addition of water discharge testing and water quality
testing in the laboratory is highly recommended. The addition of this test is useful to find out the quality
and quantity of water.
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