JURNAL ILMTATF FENDIDIEAN FISTEA

AL -1 N7

Article
template

COLLABORATE WITH

Username |
1

Password |

] Remember me

Logm
JOURNAL CONTENT

Browse

b Ry Tesie
» By Author

» By Title
» Other Journals

& A @

INFORMATION

» For Readers
» For Authors
» For Librarians

CURRENT ISSUE

NOTIFICATIONS

» View
» Subscribe

turnitin @

@ grammarly

HOME | ABOUT  LOGIN | REGISTER | SEARCH | CURRENT | ARCHIVES

Home > Archives = Vol 13, No 1 (2024)

P-ISSN 23031832
B-l55NN 250302350

ANNOUNCEMENTS

Vol 13, No1(2024)

Jurnal limiah Pendidikan Fisika Al-Biruni

Tahle of Contents

Enhanced Ethanol Gas Sensor Performance through Adsorption Energy Analysis of
Gd-Doped LaFe03 with rGO Coating: A Density Functional Theory Study
5 Maulana Ibrohim, Andhy Setiawan, Waslaluddin Waslaluddin, Taufik Syah
Mauludin, Endi Suhendi, Ahmad Aminudin | € Country ;™= ™= == == = ==

4. not : 10.24042/jipfalbirunivi3it.17909 | il Abstract views : 217 times

Development of Ethnoscience-based e-Worksheet to Stimulate Scientific Process
Skills

2 Eko Suyanto, Agus Suyatna, Annisya Destryat, Afis Pratama | Qcountry : ™
& DOI : 10.24042/jipfalbiruni.v13il.14408 | Iﬁ Abstract views : 133 times

Learning Analytics Approach to Imp
Current Circuits
o Arshi Alfianti, Heru Kuswanto [ & Country : ™= ==

9. DoI : 10.24042/fipfalbiruniv13i1.14514 | il Abstract views : 161 times

Multiple Rep ation Skills in Direct-

Determination of Dielectric Constants through Capacitor Measurement Using
Variations in Thickness, Area, Materials, and Density
& Syifa Nailufar Rohman, ine Khairina, Juju Julaeh,
Country : ™ == == ==

Siti Nurul Khotimah | &
4 por: 10.24042/jipfalbiruni.v13i1.16134 | il Abstract views : 12 times

Estimating Bedrock Depth Based on Total Magnetic Field Anomaly Data in Medan
ity Area in the Northern Sumatra Basin Using the Peter Half Slope Method
Syamsurijal Rasimeng, Rizky J. Siantun, Lucky Dofinta Surbakti, Yoga
Kurniawan, Tlham Dani, Rustadi Rustadi | & Country ; ™= ™5 mn mm &= m

4. pot : 10.24042 jipfalbiruni.vi3i1.18555 | il Abstract views : 51 times

How to Develop Visual Representation Test Instruments on Optical Equipment
Material for High School Students?
£ vtari Nurmahasih, Edi Istiyono, Deni Sadly, Warjo Warjo | & Country : ™= ==
L B ]

i DOT : 10.24042[jipfalbiruni.v13i1.17155 | mAbsn‘actlﬁews : 38 times

Enhancing Students’ Critical Thinking in Ther y ics th
Local Wisdom-Based Physics Comics
& Sony Yunior Erlangga, Dhimas Nur Setyawan, Astuti Wijayanti, puji hariati
winingsih, Elang Amadious Poort | @ Country ; ™= == == = =

gh Long g

L o) DOI : 10.24042 [jipfalbiruni.v13i1.17872 | ml\bstractviews: 1 times

Online Performance Assessment Based on Science Process Skills and Collaboration
Skills in Islamic Religious Higher Education
o §ri Latifah, Yani Suryani, Sergii Sharov | & Country ; ™= == ==

© DOI : 10.24042 [jipfalbiruni.v13i1.14486 | mAbsh'act\news 2 times

Im, of Different Grids on the Quality of Abdominal Radiography g
Shitoch Armandho Bimo Shekti, Ni Larasati Kartika Sari, Puji Hartoyo, Dewi
Muliyati | & Country : ™= == == =

g.—'.-: DOI : 10.24042 fjipfalbiruni.v13i1.22202 | Iﬂ Abstract views : 5 times

Strengthening Spiritual Values through Environmental Physics Learning Assisted
by Authentic Data Modelling and Visual Media
& Henny Johan, Afrizal Mayub, Rendy Wikrama Wardana, Asmida Herawati,
Sudirman Sudirman | S Country : ™= == == gy g5

d

I por: 10.24042jipfalbiruni.v13i1.22377 | mAbstmctviews: 1 times

Jurnal iimiah pendidikan fisika Al-Biruni is licensed under a Creative Commons Attribution-ShareAlike 4.0 International

License,

POF
1-9

PDF
11-21

PDF
23-32

PDF
3344

PDF
45-55

FDF
57-67

FDF
659-79

FDF
8104

FDF
95-105

PDF
107-121

People
Editorial Team
Reviewer

Contact

Policies
Jourmal History
Focus and Scope
Peer Review Process
Publication Frequency
Open Accass Policy
Digital Preservation
Deposit Policy
Publication Ethics and
Screening for Plagiarism
Withdrawal of Manucript
Correction and Retraction

Indexing and Abstracting

=
it
=
=

Article Processing Charge

Author Guidalnes
Copyright Notice

Privacy Statement

Information
For Readers
For Authors

For Librarians

Web Analytics Al-Biruni Stats

te of Accreditation

Flag Counter

Visitors
B 5 269,547 [ Hne 242
E= s 17,028 [Ellve 196
—] Fay

6 10,695 192
B oaas 184
B v 1,749 177
1,351 153

1,232 137

136

n7

109

109

108

106




= dix
FEEE.__E_\?.,.HH&E,_EE_

T,
__‘.h_w m.._..
. _...m ....__..-. .:........l i - _
frf?id_.wx
r0jom, WP s THUL] URSIPIPUS [RIPUSL INITANT T
0T Jaquuaday] £7 "=egef
FEE WAL T S0 ¢ Sumnpos, edinmes (e Uy, | Jeumosy] g MIngos
MIMA BNy, (P § SRS R ISP Y

spenupy o Eleges weydesang
Aunduwe-| urjup sapey NI ‘BYISL UBYIPIpUag 1PN nmadarg
XECOEDST -NSSIH

TaNITH-TV OIS UoqpIpuad o] [ewimy

SR (O [ U]

0Z0T UNYEL TT] APOMA YERU]] [BUN[ [SENPAINY 1BYTuLn
TN LA N TANMYE IO

MEAUOPU] YRy [Ho[enfag, BEp 15T UTRIRpRGIY ‘UR{IPIPUA UL
(RO, Uep sy PR, me PP (elpua yeaopyaa ] vesnnday ep vedynyg

G

epauopuy ypgnday idopeuya, wep jasry U dEpngaN ‘EENIMPEL] URLIUM Y
iiopouega), wep jesry YTy, veppIpuag EapEs | maopaa

LVATALLAAS

BP0 O AR



Volume 13. Issue 1. 45-55

Jurnal Ilmiah Pendidikan Fisika Al-BiRuNi
https://ejournal.radenintan.ac.id/index.php/al-biruni/index

JUNE 2024

P-ISSN: 2303-1832
e-ISSN: 2503-023X

DOI: 10.24042/jipfalbiruni.v13i1.18555

Estimating Bedrock Depth Based on Total Magnetic Field Anomaly Data in Medan City
Area in the Northern Sumatra Basin Using the Peter Half Slope Method

Syamsurijal Rasimengl, Rizky J. Sianturi'”, Yoga Kurniawan', Lucky Dolinta Surbakti', Ilham

Dani', and Rustadi'

"Department of Geophysical Engineering, Faculty of Engineering, Universitas Lampung, Bandar Lampung 35145, Indonesia.

*Corresponding Address: rizky.j21@students.unila.ac.id

Article Info

ABSTRACT

Article history:

Received: September 4, 2023
Accepted: April 6, 2024
Published: June 29, 2024

Keywords:

Basin;
Declination;
Geomagnetic;
Half slope;
Inclination.

The Peter Half Slope method is valuable for estimating rock depths using total
magnetic field anomaly data. It relies on graphical analysis and practical rules
to gauge the depths of magnetic sources. This method finds significant utility
in magnetic interpretation, measuring half the maximum slope distance on
magnetic anomaly curves. The primary objective of this research is to
determine anomaly depths within Medan City by applying the Peter Half
Slope method. The study employs total magnetic field anomaly data from the
Medan city area, a part of the Northern Sumatra Basin. The research
methodology includes data preparation, reduction to the pole transformation,
profile creation, maximum slope computation, half-slope determination, and
identifying tangent points on both minimum and maximum curves. The
difference between these tangent points is then calculated to derive the depth
of the bedrock. Based on the depth calculations using criteria for very thin,
intermediate thickness, and very thick bodies, depths of 401, 301, and 240
meters were obtained, resulting in an average depth of 314 meters. This
method plays a pivotal role in characterizing subsurface rock structures and is
essential for geophysical analysis and magnetic data interpretation.

© 2024 Physics Education Department, UIN Raden Intan Lampung, Indonesia.

INTRODUCTION

insights into the geological features and

The depth of the underlying bedrock is a
critical factor that significantly impacts the
manifestation of vibrations and resonance in
the soil and infrastructure when subjected to
seismic ground movements. The occurrence
of soil-infrastructure vibration and resonance
is strongly influenced by the depth of the
bedrock in response to seismic activity
(Farazi et al.,, 2023; Manea et al., 2020;
Rahman et al., 2021).

Inversion modeling computations have
been specifically designed to analyze
topography, utilizing geomagnetic data
gathered through ground surveys close to the
Earth's surface. This method involves
intricate computations to extract valuable

structures present. Through a comprehensive
examination of the collected geomagnetic
data, a detailed understanding of the Earth's
topography can be achieved (Wahyudi,
2023).

Geophysical testing often involves using
the magnetic technique to map the
distribution of rocks with varying
susceptibility beneath the Earth's surface.
The magnetic technique is based on detecting
variations in the Earth's magnetic field
caused by anomalies in magnetized objects
beneath the surface (Ramdani et al., 2023).
This technique operates on the principle that
all subsurface objects exhibit some magnetic
influence (Asyqgari et al., 2019). A key
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indicator of this magnetic influence is
magnetic susceptibility, which measures the
degree of magnetization an object exhibits
when exposed to a magnetic field. Magnetic
susceptibility refers explicitly to a material's
ability to become magnetized, determined by
the material's susceptibility value (Alisna &
Sinuraya, 2021). Understanding magnetic
susceptibility provides valuable insights into
a material's response to external magnetic
forces, offering a deeper understanding of its
magnetic behavior and characteristics within
a given magnetic environment (Parigi et al.,
2019). This technique is particularly
effective in creating horizontal contours that
reveal the presence and distribution of
magnetized rocks (Alrahmadana et al., 2022;
Jayanti et al., 2023; Sulandari et al., 2023).
Analyzing susceptibility values makes it
possible to differentiate between magnetized
and non-magnetized rocks, providing
valuable insights into subsurface
composition (Muchlis & Elders, 2020).
Techniques such as the Mag2dc software and
the Peter Half Slope method can gain
additional depth information to enhance this
horizontal mapping (Alimuddin, M., &
Rustadi, 2022; Heningtyas et al., 2020).

Mag2DC software is utilized for 2D
modeling based on magnetic field anomaly
data to determine the subsurface rock
distribution pattern aligned with the research
objectives (Arafat et al., 2020; Bohal et al.,
2023; Sehah et al., 2021). This process
integrates geological information from the
research site and involves constructing
graphic models through a trial-and-error
approach. Input values such as inclination,
declination, depth, susceptibility, and IGRF
values are iteratively adjusted to refine the
model and achieve accurate results (Kette et
al., 2020; Syafitri et al., 2021).

On the inside, the half-slope method,
commonly called the “half-slope method,” is
a magnetic interpretation technique that
involves assessing depth indices measured at
half the slope of the anomaly curve. This
method approximates the magnetic source's
depth (Kurniawan et al., 2020). Named after

its proponent, Peter's half-slope method, or
the "Peter's half-slope method," is a graphical
approach grounded in theoretical principles
and practical guidelines for estimating the
depth of the magnetic source (Padmawidjaja,
2019). Researchers employed Peter's half-
slope method to infer the depths of magnetic
bodies beneath the Earth's surface (Olufemi
et al., 2020).

The Peter Half Slope method, employed in
the analysis of magnetic data, aims to
ascertain the depth of subsurface basement
structures. It entails the examination of
magnetic anomalies and the computation of
the slope found in the linear segment of the
anomaly curve (Muchtar et al., 2022; Patro et
al., 2023). This slope is subsequently halved
to derive the depth to the basement. The
methodology presupposes the magnetic
anomaly results from a consistent magnetic
layer above the magnetic base. Widely
applied in geophysical analysis and magnetic
data interpretation, this method proves
valuable for characterizing subsurface
structures. Metode Peter's Half Slope
(PHSM) is a quantitative technique
employed in geophysical analysis to
determine the depth of magnetic sources
(Adegoke & Layade, 2019).

The utilization of the Peter Half Slope
method aids in characterizing subsurface
features by estimating depth through the
application of the half-slope technique. This
approach involves analyzing magnetic data
to discern underlying structures (Rosado-
Fuentes et al., 2021). The method entails
calculating the slope of the magnetic
anomaly curve, dividing it by two, and
deriving the basement depth. It proves
beneficial in geophysical analysis and the
interpretation of magnetic data for
characterizing subsurface structures. In
subsurface characterization, this method
contributes to determining the depth and
properties of rocks beneath the Earth's
surface (Adegoke & Layade, 2019; Ajay et
al., 2023).

The half-slope technique provides a
means to estimate the depth of an anomaly
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source by dividing the slope of the magnetic
anomaly curve by two (Wahyuni, 2015; Yuni
& Fisa, 2020). This approach utilizes the
midpoint of the magnetic anomaly curve and
involves drawing two parallel lines touching
the curve to calculate the slope. The Peter
Half Slope method employs this technique to
estimate basement depth, contributing to
geophysical analysis and the interpretation of
magnetic data for a more detailed
understanding of subsurface structures
(Olufemi et al., 2020; Sirait, 2021).

The literature on using the Peter Half
Slope method in geomagnetic methods is
rarely found. Hopefully, this research will
increase the literature regarding the Peter
Half Slope method. This study aims to prove
the effectiveness of the Peter Half Slope
method in estimating the depth of subsurface
anomaly objects through the comparison of
models (synthesis) with and without the
addition of random values as error values
(Astawa et al., 2016; Widhiyatmoko et al.,
2022). The research aims to better understand
subsurface structures and obtain information
on rock depths that can be useful for natural
resource exploration (Novianto et al., 2020;
Putri, A. A., & Adhi, 2023).

METHODS

The North Sumatra Basin, a key back-arc
basin in Indonesia, is known for its
significant oil and natural gas production
potential, attracting successful exploration by
both local and international companies.
Before modeling, this research first processes
measurement data from the North Sumatra
Basin, particularly in Medan. The modeling
process utilizes Mag2DC, Surfer, and
MATLAB 2019 software. Surfer is
employed explicitly for processing magnetic
field data and generating contour anomalies
in 2D and 3D dimensions, which are crucial
for detailed analysis and interpretation
(Rahman et al., 2021; Simbolon et al., 2020;
Sirait, 2021).

Figure 1. The Location of the North Sumatra Basin
and Its Boundaries (Pertamina & BEICIP,
1985; Astawa et al., 2012).

The Mag 2DC software models
underground structures matched with the
data. Meanwhile, MATLAB is used to find
the upper and lower boundaries. In Mag2dc,
the inclination used is -8.9449, and the
declination used is -0.405429. According to
the IGRF map, the IGRF value used is
42005.77, with a profile bearing 330.

The first step is to find the values of
inclination, declination, and the IGRF value
on the website https://www.bmkg.go.id/
using the research location in North Sumatra,
specifically in Medan.

This study's process is data processing and
analysis, which involves removing regional
magnetic disturbances and processing the
magnetic data.

The second step involves correcting the
measurement data for diurnal and IGRF
corrections. Diurnal correction aims to
correct deviations in the Earth's magnetic
field caused by the influence of solar
radiation and time changes using the
formula:

AH = Hp — Higrr £ Hqg
AH represents the total anomaly, Hp is the
measured anomaly value, Higrr is the
magnetic field value, and Hy is the diurnal
correction.

The third step involves modeling using
Surfer software with the total magnetic field
data and then performing a slice on the
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processed and previously corrected map
results.

The fourth step is to input the sliced total
magnetic anomaly values into the Mag2dc
software and input the inclination,
declination, and IGRF values. Next is to
match regional geological data in the Medan
area to obtain a suitable monopole curve.

The fifth step involves inputting the curve
data from the Mag2dc software into
MATLAB using the Peter Half Slope script.
After running the script, you will input upper
and lower bounds and provide input values
for X minimum, y minimum, X maximum,
and y maximum. After inputting these
values, the MATLAB profile will generate an
image depicting the results of calculations
using the Peter Half Slope method.

Values of
inclination, declination,

and the IGRF

Diurnal and IGRF

corrections

v

/ Contour magnetic field model /

v

Slice contour magnetic field model

v

/ Contour magnetic slice value /

v

Mag2Dc processing

v

/ Monopole curve /

Peter Half Slope processing

Bedrock
Depth Based

Figure 2. Flow Chart

RESULTS AND DISCUSSION

Geographic coordinates of 3° 30 define
the research area boundaries' - 3° 43' North
Latitude and 98° 35' - 98° 44' East Longitude.
When converted into decimal coordinates,
the research areca boundaries of the North
Sumatra Basin, or more precisely, the city of
Medan, are located between 3.5° to 3.7167°
North Latitude and 98.5833° to 98.7333°
East Longitude.
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Figure 3. Contour Map of Total Magnetic
Field Anomalies in the Research Area

n

In Figure 3, the Medan city area exhibits
magnetic values ranging from approximately
-4, indicated by the purple color, to high
values around 7.5, marked by red.

Determining depth in the Medan city area
within the North Sumatra Basin is essential
for regional geological understanding and
natural resource potential assessment. The
Peter Half Slope method is one of the
geophysical techniques used to measure
depth using geomagnetic data. In the study
(Layade, 2023), the Peter Half Slope method
was used to estimate the depth of the Basin.

The geomagnetic data used in this
research was obtained through magnetic
surveys conducted along the North Sumatra
Basin (Muchtar et al., 2022; Rizal et al,
2019). These data include magnetic field
intensity values and horizontal and vertical
components.

Next, the Peter Half Slope method is
implemented to obtain depth information
(Innocent et al., 2019) in Medan City. This
method is based on the relationship between
the change in the magnetic field gradient and
the depth of subsurface objects. A data
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processing algorithm is utilized to implement
this method, which includes calculating the
magnetic field gradient, data refinement, and
depth estimation.

The magnetic patterns observed in the plot
of total relative magnetic intensity along the
traverses displayed positive and negative
anomalies, marked by significant peaks
(Popoola et al., 2021; Putra & Raguwanti,
2021).

The research results indicate that the Peter
Half Slope method is highly effective in
determining depth in Medan City, part of the
North Sumatra Basin. From the research
results, it can be said that the Peter half slope
method is very effective for determining the
depth of a basin. This is demonstrated by
processing using Surfer, mag2dc, and
MATLARB software, which is processed well
and shows the existence of basins using the
Peter half slope method. This method aids in
producing depth maps that provide valuable
information about subsurface structures and
depth variations in the research area (Muchlis
& Elders, 2020; Spencer et al., 2019).

The research analysis provides depth
insights and reveals a relationship between
the depth in Medan City and regional
geological characteristics. This suggests that
the Peter Half Slope method can be used to
further understand the relationship between
subsurface structures and regional geology in
that area (Akpa et al., 2023).

The Peter Half Slope method with
geomagnetic data is an approach that can be
used for determining depth in Medan City
within the North Sumatra Basin. This
research  contributes  significantly  to
understanding regional geology and the
potential for natural resources in the study
area (Mallick et al., 2019; Simbolon et al.,
2020).

98,55 98,6 98,65 98,7 98,75

Figure 4. Contour Map of Geomagnetic Results Using
FFT in Medan City

The results obtained from the Mag2dc
software processing appear as a monopole
curve arising from the objects' anomalies in
the synthetic data used. In the modeling
process, several Earth's magnetic field
parameters are required, such as the IGRF
(International Geomagnetic Reference Field)
value, declination angle, inclination angle,

and other (Nagarajan, 2020) model
parameters, as seen in Table 1.
Table 1. The Modeling Parameters
No Parameters Value
1 IGRF Value 420005.77
2 Declination Angle -0.405429
3 Inclination Angle -8.9449
4 Bearing Profile 330
5 Reference Height 3
6 Strike Length 100
7 Maximum Depth 500
8 Susceptibility 0.02

The magnetic susceptibility value is
influenced by lithological (characteristic)
factors and the mineral content of a rock. The
susceptibility value is high when the rock
contains significant magnetic minerals. In the
research, it was found that Andesite lava rock
has a susceptibility value of 0.02. The
determination of this susceptibility value can
be modeled as shown in the diagram below.
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Figure 5. The Result of Contour Map Slicing of
Geomagnetic FFT in Medan City Using
Surfer

Distance
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Figure 6. The FFT Curve Display in Mag2dc

The FFT (Fast Fourier Transform) curve
above represents the transformation of a
signal from the time domain to the frequency
domain. The FFT curve shows the
contribution or strength of different
frequencies in the signal. For several reasons,
magnetic data in the time domain is
converted into the frequency domain. For
example, magnetotelluric (MT)
instrumentation ~ measures  geophysics'
electric and magnetic fields over time.
However, the data of interest are impedances
and the ratio of the electric and magnetic
fields. The data are processed by splitting the
series into segments (time windows) and
Fourier transforming from the time domain
to the frequency domain to calculate the
impedances from the measured time series.
This is commonly done using the Fast

Fourier Transform (FFT). Converting to the
frequency domain reduces the data set, as the
final data set contains much fewer
frequencies than time samples.

"

oo T TR 00 00

or e e
1250,
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Figure 7. The Result of Modeling Using Mag2dc

Modeling in the Mag2dc software was
conducted using a trial-and-error method.
This involved varying the depth, rock
thickness, and susceptibility values until a
similarity was found between the magnetic
anomaly curve and the calculated model
curve. Figure 7 demonstrates that the error
values are sufficiently small, indicating the
capability to represent the subsurface
geological model in the Medan City area.
After completing the modeling, the data was
exported in ASCII format and subsequently
processed using MATLAB and the Peter
Half Slope Script.

A lower boundary of 44 and an upper
boundary of 73 were obtained during the
MATLAB processing. The input values for
X1, Y1, X2, and Y2 were set to 430, -501.9,
720, and 116.8, respectively.

Figure 8. Display the Values at the Upper Limit and
the Lower Limit
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After inputting the parameter values into
MATLAB, it will produce results, as shown
in the image above. This model sequenced
X1, Y1, X2, and Y2 values as 410, -102.9,
890, and 582.3. In this processing, the Dpl,
Dp2, and Dp3 values are also sequenced as
401.5457,301.1593, and 240.9247.

Peter's half-slope method estimates the
depth of a magnetic anomaly based on two
position points on the anomaly data. The
algorithm starts by selecting the lower and
upper boundaries of the data, then performs
half-slope estimation using the polyfit’
function. After obtaining the estimated line,
the algorithm calculates the slope of the line
and requests two additional position points.
Additional line coefficients are calculated
using the half-slope of the estimated line to
produce two lines that divide the anomaly
into three parts. The additional input of two
position points is used to calculate the width
of the anomaly at three points located at half
the slope of the estimation line. Visualization
of the final results can be seen through the
plotted magnetic anomaly graph.

463083

Peters Methods

Jark (meter)

Figure 9. The Processing Results Using MATLAB

When averaged, the average value
obtained is 314.4458. The model also
produces a value of theta equal to 55.2881.

Dpl =
teta = R

401.5457
55.2881
Dp2 =
Lihat gambar !

titik X1 : 410

Tititk Y1 : -102.9
titik X2 : 890 Dp3 =
Tititk Y2 : 582.3

301.1593

240.9274

Figure 10. Results of data processing in MATLAB

The obtained results estimate the Medan
City area depth using the Peter Half Slope
method. These parameter values provide
information about the depth of objects
beneath the surface in the Medan City area.
Coordinates X1, Y1, X2, and Y2 depict
specific locations or positions that are the
focus of the research.

Furthermore, the values Dpl, Dp2, and
Dp3 are the results of depth calculations in
the Medan City area. These values indicate
the estimated depth of objects beneath the
surface at the specified points. The obtained
results are Dpl, 401.5457 meters, Dp2,
301.1593 meters, and Dp3, 240.9274 meters.

Based on the Peter Half Slope method, the
average depth in the Medan City area is
314.4458. This result provides important
information regarding the Medan City area's
subsurface structure and depth variations.

CONCLUSION AND SUGGESTION

This research utilized the Peter Half Slope
method with geomagnetic data to determine
anomaly depths in the Medan area within the
North Sumatra Basin. The research results
indicate that this method effectively
determines depths in the Medan area and
produces depth maps that provide crucial
information about subsurface structures and
depth variations in the research area.
Additionally, a correlation between depths in
the Medan area and regional geological
characteristics was discovered.

Furthermore, the study was extended to
Medan, and the Peter Half Slope method was
successfully applied to estimate depths in
that area. Based on the Peter Half Slope
method, the Medan city area's depth is
estimated to be between 240.9274 meters and
401.5457 meters or with an average depth of
314.4458  meters. This  conclusion
demonstrates that the Peter Half Slope
method, combined with geomagnetic data, is
a valuable approach in geological research,
providing essential insights into geological
structures and natural resource potential in
the North Sumatra Basin, including the city
of Medan.
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