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ABSTRAK 

The weight force method is a geophysical method that is sensitive to vertical changes, therefore 

this method is favored for studying intrusion contacts, bedrock, geological structures, ancient 

river deposits, holes in the rock mass, buried shaff, and others. The location of the research area 

is in the Way Ratai geothermal area, Padang Cermin District, Pesawaran Regency, Lampung 

Province. This research aims to determine the depth of regional and residual anomalies and to 

identify weight force anomalies based on 2-dimensional subsurface conditions. Five passes 

were sliced, namely A-A', B-B', C-C', D-D', and E-E' on the complete Bouguer anomaly cross 

section, and the resulting values of regional depth, residual, wavelength, and cutoff value as the 

boundary of the intersection between regional and residual anomalies. The complete Bouguer 

anomaly values range from 54 mGal to 100 mGal, the regional anomaly is 56 mGal to 90 mGal, 

and the residual anomaly is 19 mGal to 4 mGal. The depth of the regional anomaly is 5219.4m 

and the residual anomaly is at a depth of 336.77m. 
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INTRODUCTION 

Indonesia is ranked as the country with the largest geothermal potential in the world, 

with this energy potential spread across 285 locations along volcanic areas. Some of the areas 

that contribute to the geothermal potential include Mount Lawu in West Java, Ciwidey Crater 

in the Mount Patuha area, Umbul Temple in Central Java, Air Kelinsar geothermal field in 

South Sumatra, Way Selabung geothermal in South Ogan Komering Ulu, and Batu Bini in 

South Kalimantan (Hakim et al., 2022). Lampung Province is also an area that has significant 
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geothermal energy reserve potential in Indonesia. This is due to the volcanic path that crosses 

Lampung, which is part of the Mediterranean circumpolar mountain range. One of the 

geothermal potentials that has not been fully explored in Lampung Province is Way Ratai (Putri 

et al., 2014). 

Geothermal exploration is emerging as a solution to the challenge of rising non-

renewable energy scarcity as energy demand grows. Geothermal utilization offers various 

advantages over the use of fossil fuels. Geothermal can be a renewable energy alternative that 

remains available, independent of weather conditions or seasons (Nurwahyudin & Harmoko, 

2020). Law No. 27 Year 2003 emphasizes that thermal energy sources in the form of hot water, 

water vapor, rocks, minerals, and gas are considered a geothermal system that cannot be 

separated genetically. Indonesia has a wide distribution of geothermal energy, with more than 

300 geothermal resource points spread from Sabang to Merauke. Geothermal energy can act as 

a substitute for non-renewable energy sources, such as fossil fuels, for power generation and 

transportation purposes. Some of the advantages of using geothermal energy are that it provides 

energy at a constant rate and is not dependent on weather or seasons, it can complement new 

and renewable energy, and it helps reduce gas emissions (Marry et al., 2017). 

Active utilization of geothermal energy can make a significant contribution to reducing 

the problem of electricity availability, which is still a problem that has not been fully solved by 

the Government of Indonesia (Nurwahyudin & Harmoko, 2020). Geothermal energy is a form 

of energy obtained from the heat stored in the earth. This source of geothermal energy arises 

from tectonic processes that have occurred within the Earth since the formation of the planet. 

In addition, this heat also comes from solar radiation absorbed by the earth's surface (Fandari 

et al., 2014). Geothermal energy is a renewable primary energy source. According to data from 

the Indonesian Ministry of Energy and Mineral Resources (MEMR), the potential of geothermal 

energy in Indonesia reaches 29.5 gigawatts (GW), and this potential value is likely to continue 

to increase along with exploration activities. Data on geothermal energy utilization in Indonesia 

until 2020 reached 3,109.5 megawatts (MW) according to the National Energy General Plan 

2020. This means that only about 10.5% of the geothermal energy potential has been utilized. 

The Indonesian government, through the Ministry of Energy and Mineral Resources, seeks to 

increase the utilization of new renewable energy sources by developing Geothermal Power 

Plants (PLTP) both through state-owned companies and by granting Geothermal Working Area 

(WKP) processing licenses to private companies (IPP) (Khasmadin & Harmoko, 2021). 

Geologically, the study area is dominated by rock formations of young volcanic origin 

(Qhv), originating from both Mount Pesawaran/Ratai and Mount Betung. These rocks include 

lava (andesite-basalt), breccia, and tuff. The stratigraphy of Way Ratai geothermal field can be 

divided into four categories (Mangga et al., 1993). First, the Tertiary rocks consist of 

sedimentary rocks of the Ratai Formation, involving conglomerates, sandstones, lava breccias, 

and mudstones, sometimes associated with andesite tuff scattered in the south-southwest. 

Second, the Pre-eruption Volcanic rocks of Mount Betung and Ratai, include various types of 

volcanic rocks from old to young such as Gebang volcanic rocks (GV), Gebang ignimbrite 

rocks (GI), Gebang lava flow rocks (GL), debris deposits (ED), and Banjarmeger volcanic rocks 

(BV). Third, Volcanic Rock Eruptions of Mount Betung and Ratai, where Quaternary volcanic 

rocks erupted into two eruption sources, namely the eruption of Mount Betung and Ratai at the 

base of the Gebang Caldera. Fourth, Surface Deposits consist of Lava Deposits (LH) and 
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Alluvium Deposits (Sarkowi et al., 2021). The structural history of the Tanjungkarang sheet 

includes tectonic events from the late Paleozoic to the early Quaternary. According to the 

Tanjung Karang stratigraphic sequence, the Way Ratai area is located within the context of the 

Tertiary stratigraphic sequence and is regionally included in the Bukit Barisan Line. The 

Tertiary rocks revealed in the Tanjung Karang sheet consist of collapsed volcanic continental 

arc rocks and sediments that were deposited together extensively namely the Sabu, Campang, 

and Tarahan Formations. The three formations span from the Paleocene to early Oligocene 

periods (Zaenudin et al., 2011). 

The morphology of Way Ratai and its surroundings has been classified into seven 

morphological units, which include lava domes, coarse-textured hills, fine-textured hills, old 

hills, weakly undulating plains, gentle plains, and isolated hills (Mangga et al., 1993). Way 

Ratai Geothermal Field is located in a volcanic complex environment consisting of two adjacent 

volcanic cones, namely Mount Ratai in the southwest and Mount Betung in the northeast. The 

formation of the geothermal system in Way Ratai was influenced by the formation of the 

landscape of the volcanic complex, which occurred during the Quaternary period and was 

influenced by endogenous and exogenous factors. Endogenous factors include the dynamics of 

the Ratai and Betung Volcanoes, as well as regional tectonic movements or faults that affect 

the Way Ratai geothermal area. On the other hand, exogenous factors are related to 

hydrophysical processes, in which erosion of the earth's surface plays an important role. These 

two natural processes eventually form landforms such as plains and hills. Landforms in the Way 

Ratai geothermal area are categorized based on their characteristics, including morphology, 

slope, texture, and river flow patterns (Donovan et al., 2020).  

 Some related studies are research by Putri et al. (2014), which focused on the Way Ratai 

geothermal system and classified it as a liquid-phase dominated system with a water source 

originating from the highlands. Its methods included geochemical analysis and thermal 

manifestation surveys. Another study, conducted by Donovan et al. (2020), examined the 

distribution of thermal conductivity of rocks in Way Ratai geothermal field. This study 

concludes that the thermal conductivity value in Way Ratai geothermal field is influenced by 

geological factors such as faults and alignments, the presence of alteration, and hot water 

manifestations. Karyanto et al. (2020) also investigated Way Ratai's geothermal potential by 

conducting thermal conductivity measurements, obtaining thermal resistivity values of 1.344 to 

17.527 mK/W, conductivity of 0.056 to 0.664 W/mK, and temperatures between 22.7℃ and 

52.6℃. Other research by Karyanto et al. (2022) included numerical modeling of the Way Ratai 

geothermal system and concluded that the Way Ratai geothermal system can be categorized as 

a high enthalpy system because it has a large and thick area with high temperatures. Research 

by Wahyudi (2006) on the study of geothermal potential in Mount Ungaran, Central Java using 

the Controlled Source Audio-Frequency Magneto-telluric (CSAMT) method at a depth of 75 

cm, surface temperature survey, and geochemistry with the results of the estimated geothermal 

potential of the study area is 11.25 mW for 5 km2. 

This research aims to understand the depth of regional and residual anomalies and 

identify weight force anomalies based on subsurface conditions in a 2-dimensional context 

using weight force data. This method was chosen because weight force is considered very 

responsive to vertical changes, so it is often used in the study of intrusion contacts, bedrock, 

geological structures, ancient river deposits, holes in rock masses, and other hidden formations 
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(Sarkowi, 2014). The weight force measurements carried out to obtain information about the 

subsurface layer can be applied to analyze geological structures, subsurface layers, and faults 

that are potential pathways for geothermal fluid movement (Susilawati et al., 2023). In 

geothermal exploration research, the application of gravity methods allows the identification of 

differences in rock density in the subsurface layers that form geothermal systems (Sihombing 

& Rustadi, 2020). The distribution of temperature and heat energy below the Earth's surface is 

the source of geothermal heat. The temperature at the surface is determined by heat conduction 

through solid rock and convection in circulating fluids (Emujakporue, 2017). An increase in the 

Earth's temperature will correspond to an increase in the depth below the surface. If the Earth's 

temperature changes as a function of depth, it is called a geothermal gradient. A geothermal 

system is considered ideal if it meets several criteria, such as having a heat source that comes 

from plutonic rocks or magma that has been frozen. In addition, the system must have porous 

rocks or reservoirs, where hot water or steam is retained (Suharno, 2013). The method used to 

separate regional and residual anomalies is the moving average method. This method is used to 

solve the problem that the required anomaly results are anomalies according to the target depth 

while the gravity anomaly obtained is a combination of shallow and deep sources (Siombone 

et al., 2022). Gravity anomalies from sources at a certain depth have large wavelengths, while 

gravity anomalies from shallow sources have smaller wavelengths. Based on these 

characteristics, it is possible to separate effects originating from shallow depths (Zuhdi et al., 

2019). 

 
Figure 1. Administrative map of the study area 

 

RESEARCH METHODS  

This research was conducted at the location of Way Ratai, Lampung, using the aerial 

data collection method and using the administrative map listed in Figure 1. The data used in 

this study are gravity data related to the density and density of rock masses against their 

environment by utilizing gravity information from the GGMplus (Global Weight Force Model 
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Plus) satellite in 2013. The advantage of GGMplus data lies in its higher spatial resolution 

compared to other satellite gravity data, such as TOPEX and BGI (Suprianto et al., 2021). With 

a spatial resolution of 200 m, GGMplus can be used as an initial mapping tool to provide a 

generalized figure of an area prior to more localized primary data collection (Hirt et al., 2013).  

The gravity method is a geophysical exploration technique that utilizes variations in 

gravitational acceleration at the Earth's surface as the basis for investigation. These variations 

occur due to small differences in the gravitational field caused by mass variations within the 

Earth's crust. (Sari, 2014). The basic principle on which the gravity method is based is the law 

of gravitational attraction between particles discovered by Newton (Telford et al., 1990). The 

gravity method is one of the most significant techniques in determining the geothermal potential 

of an area (Charisma et al., 2022). This approach allows the figuring of subsurface conditions 

by differentiating rock densities, enabling the identification of each component in the 

geothermal system, such as overburden, reservoir, and heat source. This is due to the 

interpretation that geothermal reservoir rocks have low density as a result of high temperature 

and high porosity (Raehanayati et al., 2013). This method is also useful for locating subsurface 

structures such as traps and fluid movement pathways, such as recharge areas and discharge 

areas, which are important factors in the formation of geothermal systems (Telford et al., 1990). 

The advantage of the gravity method lies in its ability to provide detailed information on 

geological structures and rock density contrasts at the initial survey stage. In the context of 

geothermal research, the difference in rock density is used as a guideline for gravity method 

research. Thus, the presence of heat sources beneath the earth's surface can produce density 

variations with the surrounding rock masses (Hidayat & Basid, 2011). 

Spectrum analysis is performed to estimate the window width and obtain an 

approximate depth of the gravity anomaly. In addition, spectrum analysis can be used to 

compare the response spectra of different screening methods. The process of spectrum analysis 

involves the Fourier transform of predetermined trajectories. This Fourier transform is used to 

decompose or reconstruct any waveform into sine waves of varying frequencies. Spectrum 

analysis is run on multiple trajectories so that the average depth of the regional Bouguer 

anomaly can be calculated. The power spectrum of the Bouguer anomaly is calculated by 

transforming the Fourier gravity data into the frequency domain with the equation below 

(Blakely, 1995). 

𝐹(𝑘) = ∫ 𝑓(𝑥)𝑒−𝑖𝑘𝑥𝑑𝑥
∞

−∞
    (1) 

Where 𝑘 In the equation above is a wavenumber to a wavelength 𝜆 or frequency 𝑓, 

where the value is 

 

𝑘 =
2𝜋

𝜆

       (2) 

 

The Fourier transform  F(k) is generally a complex function with a real component and 

an imaginary component, i.e. 𝐹(𝑘) = Re𝐹(𝑘) + 𝑖mF(𝑘), Or it can also be written as follows: 

𝐹(𝑘) = |𝐹(𝑘)|𝑒𝑖𝜃𝑘,     (3) 

Where 

|𝐹(𝑘)| = [Re𝐹((𝑘)2 + (Im𝐹(𝑘))2]1/2,    (4) 
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𝜃(𝑘) = arctan ImF(k)

ReF(k)

      (5) 

Function |𝐹(𝑘)|represents the amplitude and 𝜃(𝑘)is a phase of the spectrum. Equation 

(2) is also known as the power spectrum equation. 

The process of determining the depth estimation of regional and residual anomalies is 

carried out by analyzing the amplitude spectrum against wavenumbers 𝑘, Where the slope or 

slope of the graph shows the depth of the source of the anomaly. Based on depth, regional 

anomalies are deeper anomalies than residual anomalies and noise is shallower than residual 

anomalies (Supriyadi et al., 2019). Residual anomalies are caused by shallow anomalies that 

have high frequencies and short wavelengths while regional anomalies are caused by deep 

anomalies that have low frequencies and long wavelengths (Telford et al., 1990). 

The same is the case with the power spectrum equation derived by (Blakely, 1995) pada 

a horizontal plane with height z0 and subsurface objects with depth z’, where z’>z0. 

By limiting the Fourier transform  of the gravitational potential in a horizontal flat plane 

by z’=z0 And since a point of mass (equal to the part on the mass of a sphere with uniform 

density) located in a flat plane of the Fourier transform  can be written with the equation: 

𝐹 [1

𝑟
] = 2𝜋 𝑒|𝑘|(𝑧0−𝑧′)

|𝑘|

      (6) 

 

The gravitational potential of a point of mass is given by 𝑈 =
𝐺𝑀

𝑟
  where G is the 

gravitational constant such that the Fourier transform  can be rewritten to: 

𝐹(𝑈) = 𝐺𝑀𝐹 [1

𝑟
]     (7) 

 

𝐹(𝑈) = 2𝜋𝐺𝑀 𝑒|𝑘|(𝑧0−𝑧′)

|𝑘|

     (8) 

 

The gravitational acceleration g can be related to potential, following the equation 𝑔 =

∇𝑈, so that each component 𝑔 It is simply a derivative of 𝑈. In general, the vertical gravitational 

acceleration pull on a point of mass is newly derived 𝑈 =
𝐺𝑀

𝑟

 which can be written as follows: 

𝑔𝑧 = 𝐺𝑀
𝜕

𝜕𝑧

1

𝑟

      (9) 

If the observation of gravitational potential in a horizontal flat plane, then this plane can 

give the equation of the Fourier transform  as follows: 

𝐴 = 𝐶𝑒|𝑘|(𝑧0−𝑧′)             (10) 

Where  𝐴 = amplitude 

   𝐶 = Constanta 

 

The amplitude value in this case can be found using the power spectrum equation 

|𝐹(𝑘)| =  [Re 𝐹((𝑘)2 +  (Im 𝐹(𝑘))2 ]1/2   or it can also be written as follows 𝐴(𝑘) = 

[Re𝐺((𝑘)2 + (Im𝐺(𝑘))2]1/2 .  
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Then, by applying logarithms to the results of the Fourier transform, a correlation can 

be revealed between the amplitude of the spectrum (A) with the wavenumber (k) and the 

difference in anomalous depth (z0-z'). Therefore, the relationship can be described through the 

following equation: 

ln 𝐴 = (𝑧0 − 𝑧′)|𝑘|            (11) 

 

By utilizing the equation mentioned above, we can identify the field boundary of an 

anomalous source by producing a logarithmic graph of amplitude (𝑧0 − 𝑧′) ln 𝐴  against 

wavenumber 𝑘. Therefore, the depth of the anomalous source boundary plane can be directly 

determined through the slope of the graph (𝑧0 − 𝑧′) ln 𝐴 towards 𝑘. 

Blakely (1995) derives the spectrum of the observed gravity potential in a horizontal 

plane. An illustration to determine the depth by regressing the logarithmic data of the Fourier 

Transform results is shown in: 

 

Figure 2. The curve of Ln A against K (Blakely, 1995) 

Mathematically, an anomaly in the gravity field can be defined as the difference between 

the gravity field measured on the topography and the theoretical gravity field on the topography, 

at position (x, y, z). The theoretical gravity field refers to the field caused by non-geological 

factors, with values calculated based on theoretical formulas. The value of this field is affected 

by the altitude, latitude, and topographic mass around the point (Zakaria, 2021). The 4D gravity 

anomaly measured in the field is the total anomaly from various depths. Anomalies originating 

from shallow depths have small wavelengths, while anomalies originating from greater depths 

have larger wavelengths. By utilizing this wavelength difference, the effects from shallow 

depths can be separated from the anomalies originating from deep depths. The process of 

separating shallow effects can be done using a moving average filter (Indriana et al., 2018), 

which involves applying 2D convolution to the measured gravity data. 

There are two types of modeling commonly used for data interpretation: gravity forward 

modeling and inversion modeling. Forward modeling, also known as forward modeling, 

involves elaborating data from a model by calculating the theoretical response and distribution 

properties of the anomalous source. In contrast, inversion modeling, also known as inversion 
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modeling, is used to elaborate a model from field measurement data by analyzing theoretical 

studies of the obtained model (Nurul et al., 2020). This research uses backward modeling or 

inverse modeling. 

The research phase begins with downloading data from the GGMPlus website and then 

making corrections, namely latitude correction, free air correction, Bouguer correction, and 

terrain correction to produce a complete Bouguer anomaly value. This complete Bouguer 

anomaly was then sliced into 5 passes as shown in Figure 6. Terrain correction could not be 

done because the data from the GGMPlus website is an airborne survey. The detailed research 

steps are presented in the Figure below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS AND DISCUSSION  

The results of the ABL (Complete Bouger Anomaly) map in Figure 4 show that high 

anomalies between 86 mGall and 100 mGall are indicated by orange to red colors. Then the 

medium anomaly is indicated by green color which ranges from 70 mGall to 84 mGall. Low 

anomalies are indicated by purple to blue colors ranging from 54 mGall to 68 mGall. There are 

also 9 manifestations in the Way Ratai geothermal field that are illustrated by red triangle 

symbols.  
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Figure 3. Flow chart 
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Figure 4. Complete Bouguer anomaly map with 2 mGal contour interval and red triangles indicating 9 

manifestation points of the study area. 

The complete Bouger anomaly obtained from the correction process is then made into 

5 trajectories, namely A-A', B-B', C-C', D-D', and E-E' in Figure 5. This trajectory then becomes 

the input for separating regional and residual anomalies using the moving average method in 

Figure 6. 

 

 

Figure 5. Lintasan slice analisis Spektrum dengan interval kontur 2 mGal dan segitiga merah 

menandakan 9 titik manifestasi daerah penelitian 

(Figure 6) depicts the correlation graph between Ln A and K on track 1. There are two 

slopes of the line indicating regional and residual depth. Low values for the K parameter reflect 

data with low frequency, characterizing significant or regional depth. In contrast, relatively high 

values of K reflect data with high frequencies, indicating shallower or residual depths. In 

traverse 1, the estimated regional depth is 5322.2 meters and the residual depth is 351.39 meters. 

The boundary zone between regional and residual depths lies at a value of Kc (K cutoff) = 

0.000771. 



Gravity: Jurnal Ilmiah Penelitian dan Pembelajaran Fisika, 10(1), 2024, 47 

 

Copyright © 2024, Gravity, ISSN 2528-1976 

 

Figure 6. Ln A versus K curve of A-A' trajectory 

(Figure 7) depicts the correlation graph between Ln A and K on track 2. There are two 

slopes of the line indicating regional and residual depth. Low values for the K parameter reflect 

data with low frequency, characterizing significant or regional depth. In contrast, relatively high 

values of K reflect high-frequency data, indicating shallower or residual depths. In traverse 2, 

the estimated regional depth is 5384.7 meters and the residual depth is 321.53 meters. The 

boundary zone between regional and residual depths lies at a value of Kc (K cutoff)=0.000762. 

 

Figure 7. Ln A versus K curve of B-B' trajectory 

(Figure 8) depicts the correlation graph between Ln A and K on track 3. There are two 

slope lines indicating regional and residual depth. Low values for the K parameter reflect data 

with low frequency, characterizing significant or regional depth. In contrast, relatively high 

values of K reflect high-frequency data, indicating shallower or residual depths. In traverse 3, 

the estimated regional depth is 5219.4 meters and the residual depth is 336.77 meters. The 

boundary zone between regional and residual depths lies at a value of Kc (K cutoff)=0.000855. 
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Figure 8. Ln A versus K curve of C-C' trajectory 

(Figure 9) depicts the correlation graph between Ln A and K on track 4. There are two 

slopes of the line indicating regional and residual depth. Low values for the K parameter reflect 

data with low frequency, characterizing significant or regional depth. In contrast, relatively high 

values of K reflect high-frequency data, indicating shallower or residual depths. In traverse 4, 

the estimated regional depth is 4411.6 meters and the residual depth is 286.49 meters. The 

boundary zone between regional and residual depths lies at a value of Kc (K cutoff)=0.000829. 

 

Figure 9. Ln A versus K curve of D-D' trajectory 

 (Figure 10) depicts the correlation graph between Ln A and K on track 5. There are two 

slopes of the line indicating regional and residual depth. Low values for the K parameter reflect 

data with low frequency, characterizing significant or regional depth. In contrast, relatively high 

values of K reflect high-frequency data, indicating shallower or residual depths. In traverse 5, 

the estimated regional depth is 5730.5 meters and the residual depth is 313.56 meters. The 

boundary zone between regional and residual depths lies at a value of Kc (K cutoff)=0.00077. 
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Figure 10. Ln A versus K curve of E-E' trajectory 

From the five analyzed passes, the values of regional depth, residual depth, wave 

number, and window width were averaged. 

Regional anomalies are gravity anomalies that show regional gravity anomalies in a 

study area. These anomalies are very deep and very wide. The regional anomaly in this study 

was obtained using a moving average filter with a window width of 33 from the complete 

Bouguer anomaly. It produced a regional anomaly map at a depth of 5213 meters. Regional 

anomalies in this study were obtained using a moving average filter where there are also 2 

manifestations. With the highest anomaly value reaching 90 mGall and the lowest at 56 mGall 

as shown in (Figure 11). 

 

Figure 11. Regional Bouguer anomaly map with 2 mGal contour interval and red triangles indicate 9 

manifestation points of the study area. 

The residual anomaly map can be grouped into 3 groups based on the distribution of 

anomalies, namely the high anomaly group ranging from -3 mGall to 4 mGall and is usually 

colored red as in Figure 12. This high anomaly is usually caused by high igneous rock density 

and has not been altered, this rock is still fresh and massive. (Setiadi et al., 2014). Then the 

medium anomaly group that ranges from -11 mGall to -4 mGall is usually shown in green. 

Medium anomalies are caused by igneous rocks in the research location that have undergone 

alteration. The last anomaly is a group of low anomalies ranging from -19 mGall to -12 mGall 

which are usually marked in blue, according to the researchers (Zarkasyi et al., 2015). Low 
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anomalies are caused by rocks that have undergone a thorough alteration process which causes 

the rock density value to decrease.  

 

Figure 12. Residual Bouguer anomaly map with 2 mGal contour interval and red triangles indicate 9 

manifestation points of the study area. 

Separation of regional and residual anomalies through spectrum analysis produces 

values of regional depth, residual, wavelength, and cutoff value as the boundary of the 

intersection between regional and residual anomalies as in Table 1. Based on the anomaly 

separation graph on the A-A' track, the regional anomaly is obtained at a depth of 5322.2 m, 

the residual anomaly is at a depth of 351.29m. Based on the graph of the above analysis results 

on the B-B' track, the regional anomaly is obtained at a depth of 5384.7 m, and the residual 

anomaly is at a depth of 321.53 m. Based on the graph of the analysis results above on the C-

C' track, the regional anomaly is obtained at a depth of 5219.4 m, and the residual anomaly is 

at a depth of 336.77 m. Based on the graph of the analysis results above on the D-D' track, the 

regional anomaly is obtained at a depth of 4411.6 m, and the residual anomaly is at a depth of 

286.49 m. 

Table 1. Regional-residual anomaly separation results, lambda, and K cutoff 

Trajectory Regional Residual N Lambda (m) K cutoff (cycle/m) 

A-A’ 5322.2 351.29 32.61 8152.528 0.000771 

B-B’ 5384.7 321.53 32.97 8244.017 0.000762 

C-C’ 5219.4 336.77 29.39 7347.562 0.000855 

D-D’ 4411.6 286.49 30.29 7574.48 0.000829 

E-E’ 5730.5 313.56 32.63 8159.654 0.00077 

Average 5141.68 321.928 31.582 7895.648 0.000797 

 

CONCLUSION 

Spectrum analysis was conducted to separate the regional and residual anomalies. The 

depth of the regional anomaly obtained is 5213 m and the residual anomaly is 351.29 m. The 

range of regional anomaly values is 56 mGal to 90 mGal while the residual anomaly is in the 

range of -19 mGal to 4 mGal. Suggestions that can be given by the author are further research 

on the geothermal potential of Wayrtai and estimation in terms of economics for further 
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utilization.  
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