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ABSTRACT 

The Aceh River Delta, located in Banda Aceh City and Aceh Besar Regency, is a Quaternary 
alluvial plain composed of unconsolidated young sediments and lies between two northern 
branches of the Great Sumatran Fault, making it vulnerable to earthquake amplification and 
liquefaction. Estimating the thickness of alluvium is essential for seismic risk assessment. This 
study applies the 1D magnetotelluric (MT) method to investigate subsurface resistivity and 
estimate alluvium thickness. MT data were acquired in Cot Seunong Village using a KMS-820 
data logger, LEMI-120 magnetometer, and LEMI-701 electrodes for 14 hours. Processing 
included time-frequency analysis, notch filtering, and robust transfer function estimation using the 
EMTF algorithm. Apparent resistivity and phase data were inverted using IPI2WIN to produce a 
1D resistivity model. The model reveals seven subsurface layers to 1000 m depth, with the upper 
six layers (0–420 m) having low to moderate resistivity (13.9–134.9 Ωm), interpreted as alluvium. 
The deepest layer (914.2 Ωm) likely represents sandstone-conglomerate bedrock. The model 
correlates well with nearby borehole lithology. These findings confirm the effectiveness of the 1D 
MT method in estimating alluvium thickness and detecting resistivity contrasts. The estimated 
alluvium thickness of 420 m increases vulnerability to seismic wave amplification at the ground 
surface. Further surveys using 2D/3D MT inversion are recommended to provide comprehensive 
information on vertically and laterally subsurface conditions, thereby enhancing geohazard 
assessment in the Aceh River Delta. 

Keywords: Aceh River Delta; Alluvium thickness; 1D Magnetotelluric method; Resistivity; Sedimentary 

INTRODUCTION  

The Aceh River Delta is a low-lying area located at the northern tip of Sumatra Island and 
covers the administrative areas of Banda Aceh City and Aceh Besar Regency, Indonesia. As a 
densely populated urban area that serves as the economic center of Aceh Province, this region 
plays an important role in regional development. In a geological context, the delta lies 
between the two northernmost branches of the Great Sumatran Fault (GSF) and is underlain 
by young alluvium deposits formed by river and coastal sedimentation [1]. Areas with 
unconsolidated sediments and active tectonics, such as this delta, are vulnerable to amplified 
ground shaking and liquefaction during an earthquake [2], which can cause infrastructure 
damage and disrupt various vital community activities [3]. Therefore, in-depth studies are 
needed to obtain information about the thickness of alluvium sediments, particularly as part 
of efforts to reduce earthquake risk in the Aceh River Delta. 
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Geophysical studies are reliable for investigating subsurface structures, with efficiency, low 
cost, and environmental friendliness advantages. In studies to estimate sediment thickness, 
which requires deep penetration, the most suitable geophysical method is magnetotellurics [4]. 
The magnetotelluric method is a passive electromagnetic method that measures variations in 
electric and magnetic fields originating from nature in the low-frequency range of 10-4 Hz to 
104 Hz [5]. The application of magnetotelluric methods has been widely used for various 
studies, such as oil and gas exploration [6], geothermal [7], groundwater resources [8], mineral 
resources [9], regional geological structures [10], and lithospheric tectonic studies [11]. This 
method has also been successfully applied to studies of alluvium sediment thickness. For 
example, the application of the magnetotelluric method has successfully estimated the 
thickness of alluvium sediments in the Kachchh Basin, India, with results of 700–800 m [12]. 
Similar studies have been conducted in the northern Indo-Gangetic plain [13] and the alluvial 
plains of the central Ganga Basin, India [14]. 

The effectiveness of the magnetotelluric method in estimating the thickness of alluvium 
sediments in various other regions forms the basis for applying this method in our research in 
the Aceh River Delta. Although several researchers have studied alluvium deposits in this 
region, they have used different methods with limited depth penetration. For example, 
research by [15] utilized borehole data and reported the presence of alluvium sediments to a 
depth of 206 m in Cot Paya village, located downstream from the region. In a subsequent 
study [16] employed a shallow shear wave reflection technique to assess the Aceh River Delta 
sediment thickness, with up to 100 m investigations. Research by [1] utilized borehole data in 
conjunction with the vertical electrical sounding (VES) method to elucidate the sedimentation 
processes within the Aceh River Delta, particularly concerning its interconnection with 
groundwater resources. In general, their studies covered investigations to a depth of ±200 m. 
Due to the relatively shallow investigation depth, their research could not show the boundary 
between the alluvium formation and the underlying rock formation to accurately estimate the 
thickness of alluvium sediments in the Aceh River Delta. 

This study used the 1D magnetotelluric method, which offers the advantage of investigating 
deeper depths. This study is an initial stage in applying the magnetotelluric method to 
estimate alluvium thickness in the Aceh River Delta. Previous studies have used the 
magnetotelluric method for other purposes, such as assessing the existence of the Great 
Sumatran Fault (GSF) [17-18] and for geothermal studies [19-20]. However, no studies have used 
the magnetotelluric method to estimate the thickness of alluvium sediments in this region. 
The study area proximity to the urban area of Banda Aceh poses significant challenges in 
applying the magnetotelluric method, which is sensitive to artificial electrical disturbances. 
To overcome this challenge, the data acquisition point was strategically placed in locations 
less affected by noise and adjacent to a borehole site. This approach is intended to facilitate 
correlation between the 1D resistivity model results and borehole data from previous studies 
[1]. 

Based on these considerations, this study aims to estimate the thickness of alluvium 
sediments in the Aceh River Delta using the 1D magnetotelluric method. The results serve as 
a foundation for more comprehensive follow-up studies using the magnetotelluric method, 
including expanding the survey area and improving data resolution to provide a more detailed 
image of the subsurface structure, both laterally and vertically. Additionally, the findings 
assist local governments in assessing and enhancing earthquake disaster mitigation policies in 
the Aceh River Delta. 
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GEOLOGICAL AND TECTONIC SETTING 

Geologically (Figure 1), the Aceh River Delta consists mainly of young alluvium deposits, 
comprising gravels, sands, silts, clays, and marine sediments [21-22]. Most of these sediments 
were deposited along the Aceh River during the Quaternary period [1]. The rock formations 
exposed on the Aceh Fault ridge in the southwest consist of carbonate rocks formed during 
the Jurassic to Cretaceous periods as oceanic accretionary rocks. They belong to the Woyla 
group [21]. Volcanic rock formations consisting of andesite-tuff are found in the northeast of 
the delta. In the southeast, there are outcrops of tuffaceous sandstone and lithosol 
conglomerate dating from the Plio-Pleistocene [23]. 

Tectonically, the Aceh River Delta lies within the active Sumatra Fault zone, a dextral 
strike-slip fault approximately 1900 km long that has been active since the Middle Miocene 
due to the oblique subduction of the Indo-Australian Plate against the Eurasian Plate west of 
Sumatra Island [24]. This fault is segmented into 19 segments, with two main segments in the 
Aceh River Delta region: the Aceh Segment and the Seulimeum Segment. This fault zone has 
a high level of stress accumulation, as determined by seismological analysis, and is suspected 
to be capable of triggering large, destructive earthquakes [25]. Notable historical seismic events 
in this region include the Mw 6.5 earthquake in 1964 in the Seulimeum segment, the Mw 6.0 
earthquake in 1997 in the Aceh segment [26], and the most recent seismic event in 2025 
(Figure 1), namely the Mw 5.2 earthquake in the Seulimeum segment. 

 

Figure 1. Geological map of the study area modified from [21] 
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METHOD 

Basic Theory  

The magnetotelluric (MT) method is a passive geophysical method that utilizes natural 
sources from natural electromagnetic fields to image subsurface characteristics. Various 
complex physical processes generate the electromagnetic field measured in the 
magnetotelluric method with a 10-4 Hz to 104 Hz. At frequencies >1 Hz, it is caused by 
meteorological activity such as lightning. Lightning causes electromagnetic waves between 
the ionosphere and the Earth [27]. Meanwhile, frequencies <1 Hz come from the interaction 
between the solar wind and the Earth's magnetic field, which creates the magnetosphere [5]. 

In its practical application (Figure 2), the magnetotelluric method involves the simultaneous 
recording of magnitudes of time-varying electromagnetic field components, namely 
horizontal electric fields ( , ) and magnetic fields in both horizontal ( , ) and vertical 𝐸

𝑥
𝐸

𝑦
𝐻

𝑥
𝐻

𝑦
( ) orientations. The x- and y-directions are defined as north-south and east-west, 𝐻

𝑧
respectively. 

 

Figure 2. ​ MT data acquisition scheme using KMS-820 data logger, LEMI-120 coil magnetometer, and 
LEMI-701 electrode 

The electric field (E) and magnetic field (H) components in the frequency domain have a 
mathematical relationship in the form of an impedance tensor (Z). This impedance is a 
complex second-order matrix that relates the orthogonal components of the electric field (E) 
and magnetic field (H) [28]. In the case of 1D earth, it is assumed that there is no induced 
electric field parallel to the induced field [29]. Therefore, the impedance tensor (Z) equation can 
be written as: 

​ (1) 𝐸
𝑥
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𝑦
 [ ] = 0 𝑍

𝑥𝑦
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The tensor element ( ) is used to obtain information about the variation of rock resistivity 𝑍
𝑖𝑗

values in the subsurface. The apparent resistivity ( ) and phase ( ) values can be extracted ρ
𝑎

Φ
as transfer functions from the impedance tensor ( ),  𝑍

𝑖𝑗
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𝑖𝑗( )
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Based on (2), the apparent resistivity is calculated from the values of the electric field (E) and 
magnetic field (H) in the frequency domain. Meanwhile, the phase angle difference between 
the electric field (E) and magnetic field (H) in (3) is theoretically 45°. According to [5], in the 
case of 1D magnetotellurics, a phase >45° indicates a conductor, while a phase <45° reflects a 
resistor at a certain depth. 

In addition to the relationship between the electric field and the horizontal magnetic field 
components, magnetotelluric analysis in the frequency domain also incorporates the vertical 
magnetic field component ( ) to enhance the interpretation of subsurface resistivity 𝐻

𝑧
structures. The interaction between the horizontal magnetic components ( , ) and the 𝐻

𝑥
𝐻

𝑦
vertical component ( ) is described by a geomagnetic transfer function known as the tipper 𝐻

𝑧
(T). This relationship is mathematically expressed as, 

​ (4) 𝐻
𝑧

= 𝑇
𝑧𝑥

𝐻
𝑥

+ 𝑇
𝑧𝑦

𝐻
𝑦

where the tipper vector ( ) is a complex transfer function consisting of real and imaginary 𝑇
𝑖𝑗

parts. Tipper can be used as a qualitative interpretation, where the real part of this vector can 
be visualized in the form of an induction arrow pointing toward the subsurface conductor [30]. 

Acquisition and Processing of Magnetotelluric Data 

Magnetotelluric data acquisition was conducted in September 2024 in Cot Seunong Village, 
Montasik District, Aceh Besar Regency. This village is located approximately 12 km 
southeast of Banda Aceh City (Figure 3a). The survey location is at an elevation of 20 m and 
is geomorphologically classified as an alluvial plain, as shown in Figure 3b, with the Barisan 
Mountains in the background. Magnetotelluric data were recorded over 14 hours using the 
KMS-820 instrument as the data logger and monitor unit, the LEMI-120 coil magnetometer 
to measure the magnetic field, and the LEMI-701 electrode to measure the electric field. 
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Figure 3. (a) Location of MT data acquisition and borehole; (b) Landform of the MT data acquisition area 

Time series data were obtained from magnetotelluric measurements. This data consists of 
variations in the electric and magnetic fields. Advanced analysis was performed to inspect 
data quality, such as time-frequency analysis to identify noise sources and filtering techniques 
to reduce noise effects [31]..The noise-reduced time series data were used to calculate the 
transfer function using the KMS-820 processing software based on the EMTF algorithm 
developed by Oregon State University [32]. The EMTF algorithm processes the data through a 
fast Fourier transform (FFT) to convert the data from the time domain to the frequency 
domain and robust processing to reduce the influence of outliers, which are often considered 
residual noise from the data [33]. The output of the EMTF algorithm is an EDI file containing 
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impedance tensor and tipper information at each frequency. 

The apparent resistivity and phase values can be calculated from the impedance tensor values 
using equations (2) and (3). These apparent resistivity and phase data are input files in the 1D 
inversion modeling process using IPI2WIN MT software to obtain a 1D resistivity model 
against depth. This 1D resistivity model forms the basis for subsurface geological 
interpretation. 

RESULT AND DISCUSSION  

Figure 4 shows samples of time series data obtained in this study using a KMS-820 data 
acquisition unit with a sampling frequency of 1000 Hz. The time series data shown in Figure 
4 shows a regular and correlated peak amplitude pattern in all MT data components. This 
peak amplitude pattern is likely caused by noise affecting data quality. The quality of EM 
method data generally depends heavily on the signal-to-noise ratio [34]. EM methods such as 
magnetotellurics, which utilize low-frequency natural signals, are susceptible to noise 
contamination, which can corrupt time series data and reduce the accuracy of transfer 
function calculations [35]. Therefore, it is important to evaluate the quality of data obtained 
from the field by identifying noise and determining the best techniques to reduce its 
influence. 

 

Figure 4. Samples of the time series data for all components (Ex, Ey, Hx, Hy, Hz) were displayed over one hour 

Noise sources in time series data can be identified through time-frequency analysis by 
calculating the short-time Fourier transform (STFT) of the electric field components ( , )  𝐸

𝑥
𝐸

𝑦
and magnetic field components ( , , ). The STFT is a computational technique that 𝐻

𝑥
𝐻

𝑦
𝐻

𝑧
groups time-domain input signals (discrete signals) into segments and applies the FFT to each 
segment [36]. The STFT calculation is expressed by, 
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​ (5) 𝑋
𝑆𝑇𝐹𝑇

𝑚,  𝑘( ) =
𝑛=0

𝑁−1

∑ 𝑥 𝑛 + 𝑚𝐻( )𝑤(𝑛)𝑒
−𝑗 2π𝑘𝑛

𝑁

where  is the input signal, N is the window length,  is the window function, m is the 𝑥 𝑛( ) 𝑤(𝑛)
time index in the segment, and k is the frequency index. The H symbol is the hop size, 
determining the displacement length between segments. The parameters used in the 
calculation can be seen in the following Table 1. 

Table 1. Parameters and inputs for spectrogram calculation 

Parameters Inputs 
Window length 1024 
Window function Hanning window 
Overlap (N-H) 50% 

The result of the STFT calculation (5) for all MT data components is a spectrogram in units 
of power/frequency (dB/Hz) presented in Figure 5. Based on the figure, the highest power 
value (represented in yellow) is at a frequency of 50 Hz, which occurs continuously 
throughout the period, both for the electric and magnetic fields. Similar events can also be 
seen at the harmonic frequencies, 100 Hz to 450 Hz, with higher power occurring at odd 
number harmonics than even numbers. This indicates the presence of powerline noise around 
the acquisition area, affecting the MT data obtained. 

 

Figure 5 Spectrogram for all components ( , , , , ) 𝐸
𝑥

𝐸
𝑦

𝐻
𝑥

𝐻
𝑦

𝐻
𝑧

Powerline noise can be eliminated or reduced with a filtering technique called a notch filter 
[37]. The notch filter is a band-stop filter that rejects parts of the signal between the cut-off 
frequency or the frequency to be removed. It can be applied to one frequency and extended to 
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all its harmonics, so the notch filter technique is quite efficient for reducing the influence of 
powerline noise [38]. 

Figure 6 provides an example of the MT data condition in the frequency spectrum before and 
after applying the notch filter. In Figure 6a, the MT data in the frequency spectrum identified 
a spectral peak at 50 Hz and its harmonics. After filtering (Figure 6b), the spectral peak at 50 
Hz and its harmonics are no longer visible. This proves that the notch filter technique is quite 
effective in reducing the influence of powerline noise on MT data. 

 

Figure 6. Data conditions when applying a notch filter. (a) Before; (b) After 

The apparent resistivity and phase to frequency data result from a complex magnetotelluric 
transfer function process based on (1). This data can be categorized into xy data, which is 
owned as TE (transverse electric) mode, and yx data or TM (transverse magnetic) mode. In 
TE mode, the data measured in the field has an electric field orientation parallel to the strike 
assumption direction and a magnetic field perpendicular to the strike assumption direction. 
Meanwhile, the TM mode is the opposite, where the electric field is perpendicular to the 
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assumed strike direction and the magnetic field is parallel to the assumed strike direction. The 
apparent resistivity and phase data (Figure 7) can qualitatively represent the response of the 
subsurface conditions in the study area. High frequencies generally represent the response to 
shallow depths, while low frequencies represent the response to deep depths.  

The qualitative analysis of phase data is based on [5], which explains that in the case of 1D 
magnetotellurics, a phase above 45° indicates a conductor. A phase below 45° reflects a 
resistor at a certain depth. The phase data obtained in this study can also explain this; Figure 
7 shows that at shallow depths, phase values above 45° reflect a conductive anomaly, while at 
deep depths, phase values below 45° represent a resistive anomaly contrast. The presence of 
conductive anomalies in the study area can be explained through another approach, namely 
by analyzing tipper vector data, which is a complex geomagnetic transfer function obtained 
based on (4). This analysis is based on the induction arrows shown in Figure 7. The induction 
arrow convention (real part) used in this study is the Parkinson convention [30], where the 
magnitude of the induction arrow points toward the conductor. Figure 7 shows that the 
uniform magnitude of the induction arrow is visible in the frequency range of 2 Hz to 66 Hz, 
indicating the presence of a conductive medium at a relatively shallow depth. 

 

Figure 7. Apparent resistivity, phase, and tipper vector response in the frequency range of 0.9 – 66.4 Hz 

Based on the results of qualitative analysis, MT data shows that the initial subsurface 
conditions in the measurement area generally consist of the conductive medium, which, 
based on regional geology, is alluvium, with a resistive medium underneath. This data is 
suitable for 1D magnetotelluric modeling to obtain variations in rock resistivity at certain 
depths. 

To obtain a 1D resistivity model from magnetotelluric data measured in the field, 1D 
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inversion-based data modeling is carried out through IPI2WIN MT software. This software 
uses the Newton algorithm and Tikhonov regularization to solve the inversion problem and 
obtain a 1D resistivity model [39]. The input data required to run the inversion process in this 
study are frequency data, apparent resistivity, and phase in TE mode. The reason for choosing 
input data in TE mode is that it is more sensitive to conductive medium than TM mode [40], so 
it is suitable for modeling conductive alluvium layers. The 1D resistivity model resulting 
from the inversion process obtained in this study reaches a depth of up to 1000 m, as shown 
in Figure 8. The misfit of 7.4% can be categorized as a low misfit value, so the model 
obtained is consistent with the observation data. 

 

Figure 8. Result of 1D inversion modeling 

The 1D resistivity model obtained from the inversion process shows seven subsurface layers 
to a depth of 1000 m in the study area, as shown in Table 2 and Figure 9. The resistivity 
values obtained vary from 13.9 Ωm to 914.22 Ωm. The resistivity value of 18.19 Ωm for the 
top layer at depths from 0 m to 22 m is interpreted as clay. In sequence, the second and third 
layers have resistivity values of 56.66 Ωm and 134.86 Ωm, interpreted as sand and gravel at 
depths of 22 m to 44 m and 44 m to 75 m, respectively. The next layer at a depth of 75 m to 
117 m has a reduced resistivity value of 13.90 Ωm, interpreted as clay. The fifth layer at a 
depth of 117 m to 240 m and the sixth layer at a depth of 240 m to 420 m are interpreted as 
sand and clay with resistivity values of 51.80 Ωm and 15.66 Ωm, respectively. Layers one 
through six, consisting of clay, sand, and gravel, are believed to be the constituent materials 
of the alluvium formation in the Aceh River Delta. Meanwhile, the seventh, lowest layer 
shows a significant resistivity contrast of 914.22 Ωm. This layer is suspected to be filled with 
sandstone to conglomerate, which likely formed during the Tertiary period. Sedimentary 
rocks formed during this period have undergone compaction and lithification, resulting in 
high resistivity values [41]. A similar range of resistivity values (20–150 Ωm) characterizing 
layered clay–sand deposits has been reported from the Mekong Delta, Vietnam, where a 
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combined vertical electrical sounding (VES) and MT survey identified alluvium sediments 
overlying a highly resistive bedrock (10000 Ωm) [42]. 

Table 2. The 1D resistivity model interpretation results 

Layers Resistivity 
(Ωm) 

Depth (m) Thickness (m) Lithology Interpretation 

1 18.19 0 – 22 22 Clay 
2 56.66 22 – 44 22 Sand 
3 134.86 44 – 75 31 Gravel 
4 13.90 75 – 117 42 Clay 
5 51.80 117 – 240 123 Sand 
6 15.66 240 – 420 180 Clay 
7 914.22 420 – 1000 580 Sandstone-conglomerate 

 

 

Figure 9. Lithological interpretation based on a 1D resistivity model correlated with borehole data [1]  

The correlation between the 1D resistivity model interpretation results and geological data in 
the measurement area is necessary to evaluate the model's accuracy. In this study, the 
geological data obtained were borehole data taken from previous research [1]. These borehole 
data have a depth of 110 m and are located approximately 400 m from the magnetotelluric 
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data acquisition point. Based on Figure 9, it can be seen that the results of the 1D resistivity 
model interpretation have a good correlation with the borehole data, where the clay layer, 
which is the first layer of the model interpretation results, correlates with the clay layer from 
the borehole data located at a depth of 0 m to 25 m. The sand layer in the second layer of the 
model interpretation results correlates with the sand layer from the borehole data at 25 m to 
38 m depth. Meanwhile, the gravel and clay layers in the third and fourth layers of the model 
interpretation results correlate with the mixed layer of gravel and clay from the borehole data 
at 38 m to 110 m depth. Therefore, the 1D resistivity model is quite accurate and represents 
the subsurface conditions in the study area well. A similar match between the 1D MT model 
and borehole data was also reported in the Kachchh Basin, India, where the layered model 
resulting from 1D inversion was consistent with the ONGC (Nirona) borehole data [12]. 

The estimated thickness of the alluvium in the study area is based on the 1D resistivity model 
interpretation results described earlier. Based on the range of resistivity values obtained from 
the model, clay material has a resistivity range of 13.9 Ωm to 18.2 Ωm, while sand-gravel 
material has a resistivity range of 51.80 Ωm to 134.86 Ωm. The resistivity values of clay, 
sand, and gravel obtained from the model are within the alluvium resistivity value range of 
10 Ωm to 800 Ωm [43]. Meanwhile, the resistivity value of the sandstone-conglomerate 
obtained from the model is more than 900 Ωm. Clay, sand, and gravel lithology are 
unconsolidated sedimentary materials that form alluvium, as evidenced by their resistivity 
values. Meanwhile, sandstone-conglomerate is a sedimentary rock that has undergone 
lithification, resulting in a relatively high resistivity value that falls outside the alluvium 
resistivity range. Therefore, the subsurface geological conditions of the study area can be 
simplified into two layers: the alluvium formation at a depth of 0 m to 420 m with a thickness 
of 420 m, formed during the Quaternary period, and the sandstone-conglomerate formation at 
a depth of 420 m to 1000 m with a thickness of 580 m, which is suspected to have formed 
during the Tertiary period. 

The successful application of the 1D MT method in estimating the thickness of alluvium to a 
depth of 420 m shows that this method effectively identifies the boundary between 
unconsolidated young sediment layers and older bedrock. The significant thickness of 
alluvium sediments increases the risk of earthquakes in the study area. Thick alluvium 
sediments tend to have low seismic wave propagation velocities and high amplification 
properties, thereby amplifying seismic waves propagating on the ground and potentially 
damaging infrastructures [44]. This relationship between low-resistivity sediment layers and 
high seismic amplification was also demonstrated in the 2006 Yogyakarta earthquake area, 
where AMT data identified soft layers with resistivity values of 5–70 Ωm (particularly 5–20 
Ωm at depths of 0–500 m) corresponding to zones of severe surface damage [45]. Therefore, 
this study's findings are very useful in assessing earthquake risk. However, there are 
limitations in this study, namely that the 1D MT method can only model subsurface structures 
vertically at a single site, so lateral variations in alluvium thickness in the Aceh River Delta 
region have not been fully characterized. Therefore, to obtain a more comprehensive image 
of the distribution and thickness of alluvium across the entire study area, additional MT 
survey points are needed at strategic locations so that two-dimensional (2D) or 
three-dimensional (3D) modeling with higher resolution can be conducted in subsequent 
research. 

CONCLUSION 

The 1D magnetotelluric method in the Aceh River Delta successfully identified Quaternary 
alluvium formations with low to moderate resistivity (13.9–134.9 Ωm), reaching a 
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cumulative thickness of up to ±420 m. This formation lies above a Tertiary bedrock with high 
resistivity (914.2 Ωm), interpreted as sandstone-conglomerate. The 1D resistivity model 
shows good correspondence with borehole lithology, supporting the reliability of the MT 
method in estimating alluvium thickness. The findings of this study indicate a significant 
accumulation of young sediments (alluvium). This information is important for earthquake 
risk assessment. Although the 1D resistivity model provides reliable results, further 
investigation using a dense MT array and 2D/3D inversion is recommended to reveal more 
comprehensive subsurface information, thereby enhancing geohazard assessment in the Aceh 
River Delta. 
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