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Abstract
The Earth's crust layer and sediment in Western Indonesia has been studied using the inversion of
teleseismic receiver function from BMKG’s seismic network. Earthquake events were analyzed in this
study with a moment magnitude greater than 6.0 with epicentral distances of 30° to 90°. A total of 60
earthquake events were observed and recorded by 91 stations around the study area. Furthermore, an
inversion process was carried out using the initial velocity model from the modi�cation of the AK135f
velocity model to obtain the shear wave velocity structure below each stations. The velocity model from
the azimuthally stacked vertical receiver function showed that the sediment layer had a relatively medium
shear wave velocity value with an average of 2.1 km/s, while the crust layer had 4.60 km/s. The
sedimentary layer thickness in this region also varies between 2 km to 10 km. A relatively thick sediment
layer of about 8 km to 10 km was observed in two locations, in East Kalimantan associated with the
Kutai Basin and Northern part of Sumatera in the North Sumatera Basin, a two major oil producer basinal
area in Indonesia. The Moho discontinuity was also found at depths that vary between 16 km to 50 km.
In addition, the most shallow Moho depth is 16 km below the North Kalimantan and North part of West
Java, while the deeper Moho depth of 50 km is located below East Kalimantan, Central Kalimantan, North
Sumatera and South Sumatera.

1. Introduction
Indonesia is part of the Eurasian plate, bordering the Indo-Australian plate in the south and the Paci�c
plate in the east. The tectonic mechanism divides Indonesia into two regions, namely the western and
eastern parts which formed in the Mesozoic to Cenozoic era. They were formed based on the process of
directional change and rate of movement of the tectonic plates. During the Jurassic to late Cretaceous
period, active tectonics resulted in plate movement from the Malay Peninsula area in mainland Asia, as
well as large islands such as Sumatera, Kalimantan and Java to other small islands, this plate is called
the Sundaland (Hall, 2009).

Sundaland tectonics is part of the Eurasian plate located in western Indonesia. The tectonic development
experienced the Indo-Australian plate collision under the Sundaland plate which resulted in the Sunda Arc
area that stretches from Sumatera, Java, to the island of Sumbawa (Soeria-Atmadja et al., 1998). The
activity of continuous plate convergence up to the present time affects the formation of complex
geological structures.

Western and Eastern Indonesia are separated by the islands of Kalimantan and Sulawesi with a complex
structure, which is also a transitional area between the peculiarities of the geological features of the
Asian and the Australian continent. Previous studies on crustal structure have been carried out in
Indonesia using the receiver function method, including in the island of Sumatera, where the thickness of
the earth's crust varies from 16 km to 40 km (Kieling et al., 2011; Macpherson et al., 2012; Bora et al.,
2016). Other researchers performed the receiver function study in the island of Java where the thickness
of the crust in the western part of the island was 25–37 km (Syuhada and Anggono, 2016; Anggono et al.,
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2020), in the central and east part of Java island about 25–39 km (Wölbern and Rümpker, 2016; Amukti
et al., 2019). Recently, the receiver function study using limited number of stations in Borneo or
Kalimantan Island was carried out by Bahri et al., 2021. They showed the evidence of thickening of the
Earth’s crust in cross-section from east Java to the north to Borneo Island.

However, information on sediment layer thickness and the Moho depth for western Indonesia is still
limited, especially in Kalimantan and Bali. In this study, the receiver function was used to model the
structure under the observation station using a three component seismometer (Herrmann et al., 2001;
Suryanto et al., 2010) for all available seismic stations belonging to the Meteorology, Climatology, and
Geophysical Agency (BMKG) of Indonesia. This research is very important, both for the purposes of
earthquake disaster mitigation and for the precise determination of earthquake hypocenter. It also
establishes practical purposes in the development of oil and gas exploration in western Indonesia.

2. Geology Setting
Tectonic evolution has provided an overview for the geological history of western Indonesia. This can be
explained by the arrangement and age of the rocks in the area. Tectonic interactions result in complex
geological conditions in the presence of troughs, non-volcanic outer arcs, volcanic, arc basins and back
arcs. This study obtained geological information based on the area of the sediment basin for the islands
of Sumatera, Java, Bali and Kalimantan. The formation of sedimentary basins was closely related to the
movement of the crust from the tectonic processes experienced by the plates.

The area of the sedimentary basin in western Indonesia is shown in Fig. 1. This map is based on gravity
and geological data. The classi�cation of basins based on age is divided into two, namely tertiary and
pre-tertiary basins. Based on the tectonic arrangement, the basins are further divided into 11, namely
back-arc, intermontane, fore-arc, trench, foreland, passive margin, oceanic basins, deltaic basins, rifting
valley, transtensional, and transtensional marginal oceanic basin. Based on recent geology and
geophysics information, Satyana et al. (2012) found about 86 basins with 16 producing oil/gas, 7
discoveries based on well data, and 25 with hydrocarbon indication from well data, 37 without current
discoveries and 4 without seismic data. (Geological Agencies of Indonesia, 2009).

3. Data Set
This study utilized seismogram data from the global network belonging to Indonesia’s BMKG (IA
Network). Each station had a three-component broadband type seismometer sensor operated by BMKG
and supported by GFZ-Potsdam Germany with 91 stations spread across Sumatera, Java, Bali and
Kalimantan (Fig. 2).

The earthquake events were selected with the criteria of a moment magnitude > 6.0, with an epicentral
distance of 30°-90° (teleseismic event). The early stage of the processing involved the addition of header
parameters to the raw data, such as the coordinates of the earthquake source information, the origin time,
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and the magnitude of the earthquake. A further processing step included the instrument correction to
produce the true ground motion in units of m/s (Herrmann, 2013).

4. Methodology
In the �rst step of data processing, the rotation from the cartesian coordinate system (X,Y,Z) to the radial
component was performed using a simple 2D rotation of coordinate transformation, converting two
horizontal components into radial (R) and transverse (T) components. The Z,R,T data were then
windowed using a time window of about 10 seconds before the arrival time of the P-wave and 30
seconds after the arrival time of the P-wave, with the conversion phase of the Ps-wave appearing.
Furthermore, the receiver function calculation involved an iterative time-domain deconvolution technique
(Ligorría and Ammon, 1999) using a Gauss �lter parameter at a width of 2.5 and a limit of 500 iterations.
In this study, the response in the radial direction was selected because the Ps-wave response in Moho
was seen to be the greatest in its waveform. The response receiver function in the radial direction of each
earthquake was selected for the best (showing the same wave phase response in each earthquake) and
then stacked altogether (Fig. 3).

Receiver function inversion calculation utilized the standard receiver function code developed by
Herrmann and Ammon (2004). Inversion calculations were carried out to obtain a model of the S-wave
velocity below the station (Fig. 4). The inversion process was based on an initial velocity model modi�ed
from the AK135f velocity model developed by Kennett et al. (1995). Furthermore, the observed data were
in form of stacks of waves at each station. As many as 15 iterations were limited until a match between
the response of the prediction model and the observational data related to a minimum of their mis�t.

5. Results And Discussion

5.1 Receiver function response
In general, the location of seismic stations in Sumatera Island lies in various basinal areas and tectonic
setting. About 41 stations had a receiver function waveform with a characteristic of the P-wave at 0–0.5s
(Fig. 5.a), the converted P-S at 1.0 s and 2.5 related with the sediment layer below the station, which is
also called the Pss sediment phase. This station was associated with the geological environment of the
sedimentary basin on the island of Sumatera. In addition, phase amplitude at 3.0 to 5.5 s were assumed
to be the Ps-waves from Moho, and multiple (PpPs) indicated in signals from 12.0 to 16.0 s.

In Java Island, about 34 seismic stations were observed. These stations are associated with a basinal
area classi�cation consisting of back-arc in the northern part of Java, fore-arc in the south, and
Intermontane basin. The resulting stack receiver function calculation is shown in Fig. 5.b. On average, the
wave response showed a 0-0.5 s signal presumably in the P-wave phase. The 1.0–2.0 s signal represents
a conversion of the Sediment Pss wave. Signal at 11.5 s and 15.0 s was predicted to have a PpPs wave
phase for Ps 3.0 s and Ps 5.0 s, respectively.
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Figure 5.c is a stack receiver function at an earthquake observation station on the island of Bali. These
stations are in form of SRBI, KHK, RTBI, IGBI and DNP which are located on a surface composed of
various rocks from volcanic products (Geiger et al., 2018; Igan, 2009). The island of Bali is �anked by two
sedimentary basins, speci�cally the fore-arc and back-arc. Furthermore, the average wave response at
this station had a complex shape at a 0–3.0 s signal. The Ps Moho phase was believed to have been
converted in the signal range 3.0-5.5 s while the PpPs phase was converted in the range 11.5–15.5 s.

The wave response at the BMKG station on Kalimantan island is shown in Fig. 5.d. There were 11 seismic
stations occupying various sedimentary basins in the region. This island is located in the classi�cation of
basins that are tertiary and pre-tertiary, also located in the arrangement of back-arc basin, foreland,
trench, passive margin, and deltaic basin. The average wave stack showed a P-wave response to a 0-0.5 s
signal, Pss Sediment was converted to a 1.5-2.0 s signal, Ps Moho was converted to a 3.0-4.5 s signal,
and multiple waves PpPs converted in the range 11.5–15.5 s.

5.2 S-wave velocity models in variations in the depth of the
Earth
The S-wave velocity modeling was obtained from the inversion results at each station in Western
Indonesia, as shown in Fig. 6. This model produced an S-wave velocity value within 1.00 km/s to 6.80
km/s range which was illustrated with a color scale for each variation of the earth's depth. This Vs
velocity value interpolation was made using the gridding method (Smith and Wessel, 1990) algorithm
with an interval of 0.1° for variations in velocity values at each station. For a depth of 2 km, the velocity
model obtained an average velocity value of about 2.10 km/s which dominated the stations in Western
Indonesia, except for TRSI stations with a velocity value of 5.10 km/s. The category for the Vs velocity
value at 2 km depth was the very low S-wave velocity from the earth's surface. Meanwhile, 6 km depth
experiences changes in velocity Vs which varied with an average of about 3.00 km/s and several areas
which showed large velocities ranging from 4.00–5.00 km/s. These were observed in Central Sumatera,
South Java and Central Kalimantan.

A depth of 10 km showed the value of the velocity which varied with an average of 3.40 km/s spread
under the stations. Meanwhile, a large Vs velocity value was also observed at a range of 4.50–6.40 km/s
in several areas such as Central Sumatera (station TRSI, BKNI, SBSI, and RGRI), Southern Sumatera
(station SLSI, KLI and LWLI), West Java (station SBJI), South side Java (station YOGI and KRK), North
side Java (station UWJI and BWJI), and Central Kalimantan (station PKKI and PBKI). Some low velocity
values of about 2.00 km/s were also observed in the area of East Kalimantan and northern Sumatera. A
depth of 16 km results in a change in velocity that is not signi�cant, different from a depth of 10 km, with
an average velocity value of 3.50 km/s for the observation station.

For depths of 20 km and 26 km, the velocity model began to experience a greater change in the value of
Vs below each station. At 20 km, the velocity model was obtained with an average value of Vs velocity
3.60 km/s. Meanwhile, the depth of 26 km experienced a change in Vs with an average value of 3.80
km/s which was spread under the observation station.
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For depths of 30 km to 40 km, the results of this modeling showed that the change in the value of Vs
dominated the range of 4.00-4.60 km/s. The greatest value of Vs velocity ~ 6.68 km/s was the result of
inversion calculations from data from the RTBI station on the island of Bali, located at a depth of 30 km.
Variations in depth of 46 km, 50 km, and 56 km experienced changes in the value of Vs velocity ranging
from 4.20-5.00 km/s which are spread across all stations in Western Indonesia. The velocity model
category at this depth variation was a large value for the velocity Vs to obtain the layer information in the
earth's crust. This research limits to a depth of 56 km for the Vs velocity modeling because this velocity
change does not experience a signi�cant difference in any of these depth variations.

The characteristics of the sedimentary layer were characterized by a low S-wave velocity from the earth's
surface and the Moho discontinuity limit indicated by a sudden large change in velocity Vs from the crust
to the earth's mantle. This research limits the velocity value of Vs to 4.50 km/s for the velocity of the
Earth's mantle. The results of the S-wave velocity model produced an average Vs value for the sediment
layer of 2.10 km/s and 4.60 km/s for the earth's crust.

5.3 Variations of Sediment Thickness and Moho Depth in
Western Indonesia
Figure 7 shows a map of variation of sediment thickness in Western Indonesia. The interpretation of the
sediment layer and Moho obtained from the S-wave velocity model correlated with geological
information. Therefore, the results showed that the sediment layer throughout Western Indonesia varies
from a thickness of 2 km to 10 km. This sediment layer is relatively thick, between 6–10 km and lies
beneath the regions of East Kalimantan, East Java, northern Central Java and northern Sumatera. The
variation in the thickness of the sediment layer is in�uenced by geological conditions at each position of
the seismic station.

Kalimantan is an area with a tertiary and pre-tertiary basin zone. However, the BMKG network station is in
a tertiary basin area. Satyana et al. (1999) stated that the estimated thickness of tertiary sediments in
Kutai Basin is 10–11 km, in Barito Basin is 4 km and the Tarakan Basin is 9 km. In addition, information
on sediment thickness of ~ 2 km can be found in areas such as Asam-Asam, Melawi, and Ketungau-
Mandai basins (Hall and Nichols, 2002). This study showed that the sediment layer for the island of
Kalimantan is dominated by a thickness of 2 km, except under the East Kalimantan area associated with
the Kutai Basin (BKB, SMKI, and SGKI stations) with a thickness of 6–10 km (Fig. 7). Therefore, the
sediment layer thickness estimates from this study had results consistent with the geological survey.

The basin area in Sumatera is divided into two major parts, namely the fore-arc and back-arc. The results
showed that the average sediment layer in this area was estimated to be about 2 km thick except for Nias
Island (GSI Station) and Sinabang Island (SNSI Station) which correlated with the front arc basin, as well
as Northern Sumatera (LHMI and LASI stations) and Sumatera. Furthermore, the southern part (JMBI
station) is associated with the back-arc basin which has a sediment thickness ranging from 6–8 km. This
result is supported by several other researchers, namely Moore et al. (1982) which estimated that the
average sediment thickness in the Sumatera front arc zone is 4–6 km. Additionally, the tertiary sediment
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data information for the back arc basin in the North Sumatera basin had a sediment thickness of 6 km
(Wicaksono et al., 2009), Central Sumatera had a sediment thickness range of 2.5 to 3.0 km
(Cahyaningsih et al., 2018), and The South Sumatera basin was also estimated to have a sediment
thickness of 4–7 km (De Coster (1974) in the Lemigas Team, (2017)).

In other islands, this study also found a sediment thickness that varies from 2 km to 6 km in the Java
region. The thickest sediment, which was 6 km, is found in the Central Java area in the northern part and
East Java associated with the Kendeng sedimentary basin (SMRI and ABJI stations) and the North East
Java (KMMI) basin. Meanwhile the thickness of other basins was found to be about 2 km from the
surface of the earth. The geological survey results estimated that the area of the northwest Java basin,
Bogor basin, and the southern ridge sediment thickness was above 2 km (Satyana, 2005). In another
study, the tomography method resulted in sediment thickness ranging from 8–10 km which is located
under the Kendeng and Rembang geological zones in East Java area (Martha et al., 2017).

Bali is a small island with a tertiary age sedimentary basin known as North and South Bali-Lombok basin.
Geological research showed that the Bali-Flores Basin, located on the southeastern edge of the Sunda
Shield, estimates its sediment thickness from 1 km to 2 km (Prasetyo, 1992). Geological study also
shows that the results are similar to this study, and the sediment thickness of 2 km were found under the
island of Bali.

Figure 8 is a map of the depth variation for the Moho discontinuity in Western Indonesia. This study
resulted in depths varying from 16 km to 50 km for the Moho discontinuity. Meanwhile, in Kalimantan
region, Moho was found at a relatively shallow depth, speci�cally between 16–20 km in the southern part
(station BBKI and KBKI) and the northern part (station TARAI). Moho also had the deepest depth, about
50 km located in Central Kalimantan (station PBKI) and East Kalimantan (station SMKI). In other areas,
Java and Bali, the Moho depth varies with an average depth of about 36 km, except for Southern Java
which is associated with the geological environment of the Southern Mountains (station SKJI and KRK).
Northern West Java which correlates with the Bogor zone and the North West Java basin (station DBJI,
TNG and JCJI), as well as northern East Java which correlate with the Rembang zone (station GRJI) had
a depth of 16–26 km. In Sumatera Island, the Moho depth varies with an average of about 34 km, but a
relatively shallow depth of 20 km is found in the border area of Central and South Sumatera which has
implications for the fore-arc basin (station MNAI, KLSI, KRJI, and PBSI) > In addition, most within about
50 km are found beneath North and South Sumatera areas associated with the back-arc basin (station
KCSI and PMBI).

The variation in sediment thickness and Moho depth from the results of previous and present studies on
the islands of Sumatera and West Java are shown in Table 1 and Table 2, respectively. In other areas,
Central and East Java had Moho discontinuity depth ranges from 25–39 km (Wölbern and Rümpker,
2016; Amukti et al., 2019). Meanwhile, current research estimated Moho's depth in the area to be 20–46
km.
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Laske et al. (2013) published a global model for sediment layer thickness and Moho depth called CRUST
1.0. The modeling results showed that the thickness of the sediment layer varies from 1 km to 8 km with
the thickest sedimentary layer, located 8 km below East Kalimantan which is associated with the Kutai
Basin. Furthermore, this model also produced a sediment layer with a thickness of 4 km located in Central
Kalimantan which correlates with the Barito Basin and the East Java area associated with the North East
Java and Kendeng basins, while the other areas are dominated by a thickness of about 1–2 km. This
model showed results consistent with that of current research, namely that the thickest sediment layer is
about 6 to 10 km in East Kalimantan, East Java, northern Central Java and northern Sumatera. The Moho
discontinuity depth of the CRUST 1.0 model ranged between 25 km to 32 km in Western Indonesia. This
modeling also found that the Moho depth beneath the island of Kalimantan is deeper than that of
Sumatera, Java and Bali. The relatively shallow depth of Moho, between 25–28 km, is located in the
southern part of Sumatera-Java-Bali. Meanwhile, the results of current research showed that Moho's
depth varies from 16 km to 50 km and Moho in the southern part of Sumatera-Java-Bali had a depth
between 20 km to 40 km.

Other geophysical research methods have been investigated for the Moho discontinuity boundary in
several parts of Western Indonesia. This research method involved refraction seismic methods, gravity
survey and tomography. One of them is the boundary of the North and Central Sumatera region which
correlates with the geological area of the front and back arc basins, where the Moho discontinuity
boundary is at a depth of 30 km (Kieckhefer et al., 1980; Simoes et al., 2004; Lange et al., 2018). The
correlation of previous studies showed consistent results with current studies that Moho discontinuities
are also found at depths between 30 km to 40 km in the border areas of North and Central Sumatera (GSI
and TDNI, PSI and TRSI stations). The southern part of Java and Bali also had Moho depths ranging
from 18–25 km (Curray et al., 1977), and current research estimates Moho to be between 30km to 46 km
depth.

5.4 High Velocity Layer
The high velocity layer is the result of the S-wave velocity model which underwent a large change in wave
velocity from the surface to a depth of 10 km. Figure 9 is a distribution map for the HVL zone. The HVL
category of this research was in the form of S-wave velocity values of 4.00-6.50 km/s for the top layer
(surface) to the layer at a depth of 10 km below the Central Kalimantan, Java and Central to Southern
parts of Sumatera.

The Central Kalimantan area had the HVL zone under three receiving stations. Based on geological
information, Central Kalimantan is an area associated with the Barito Basin where there are bedrock
types in form of metamorphic rocks at a depth of 4 km to 7 km (Satyana et al., 1999; Darman, 2017). In
addition, this area also has a sedimentary basin called Pembuang, with the bedrock located at a depth of
2.5 km. These bedrock in form of igneous and metamorphic rocks form a higher topography and limit the
Pembuang basin in the west-northwest part of Kalimantan (Badan Geologi, 2009). Therefore, this HVL is
believed and interpreted as a metamorphic rock at a depth of 6–10 km below the station PBKI, PKKI and
MTKI.
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The Java area has several stations that produce large wave velocity from a depth of 6 km to 10 km. Hard
bedrock were suspected to be present at each station. One of them is the station SBJI which is
associated with the geological area of the quaternary volcano, as indicated by the presence of Banten
tuff rocks (Henda, 2018). Station CNJI and KRK stations are located in the geological environment of the
Southern Mountains which consists of volcanic deposits of old andesites formed in the Miocene era.
Furthermore, the YOGI station is located in the geological area of the Central Java Depression with the
Old Andesite Formation formed in the Oligo-Miocene era. Station UWJI is also associated with a
quaternary volcanic environment consisting of andesite or basalt rocks (Satyana, 2005). In addition, the
station BWJI is located in the Bawean basin area where there are igneous or intrusive rock types (Manur
and Barraclough, 1994).

Another area, Sumatera, also has an HVL zone below the station which is associated with the geological
area of the forebear and back arc basins. The TRSI station is located in the Southern Mount area which
produces large wave velocities, which are possibly hard rock exposed on the surface. Meanwhile, along
the Barisan Mountains area, there is also HVL at a depth of 6 km and 10 km. The Barisan Mountain was
formed from tectonic activity which caused all sedimentary rock to fold and grow strongly, followed by
volcanism allowing the bedrock to be lifted to the surface. Macpherson et al. (2012) and Bora et al.
(2016) believed that the HVL under the BKNI station is due to a layer of sedimentary rock overlapping the
bedrock in the back-arc basin area. From geological information, the rock characters scattered on the
island of Sumatera are volcanic, including the igneous rock type consisting of andesite and diorite found
in Lampung (Indarto et al., 2008).

Therefore, it is believed that HVL in Western Indonesia is interpreted for bedrock layers in form of igneous
or metamorphic rock types. The HVL response produced a relatively deeper Moho discontinuity. This is
indicated by the response of wave velocity under station PBKI (Kalimantan) and station PMBI (Sumatera)
at a depth of up to 50 km.

5.5 Earthquake Hazard Scenarios in Western Indonesia
Region
Western Indonesia has the subduction of the Indo-Australian plate into Eurasia which results in
earthquakes of large magnitude occurring frequently. Large-scale earthquake events have occurred in the
Aceh, Nias, Bengkulu, Mentawai, Pacitan and Pangandaran areas with a moment magnitude > 7.0
(National Earthquake Study Center Team, 2017). The USGS data stated that earthquakes often occur in
the southern Sumatera-Java-Bali subduction zone with a moment magnitude > 5.0 in 2010–2020.

One contribution from the results of the receiver function is that it can be used as an earthquake hazard
scenario from the information on sediment layer thickness and the depth of the Moho discontinuity limit
shown in Fig. 10. Earthquakes of large magnitude can cause tsunamis, huge casualties and loss of
property in parts of the southern coastal zone. Information on sediment thickness and Moho depth
followed by large earthquake activity can make it more vulnerable to earthquake hazards, especially in
the southern part of Sumatera-Java-Bali. Furthermore, there are relatively safe areas from earthquake
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hazards, namely Kalimantan, as this area is far from the subduction zone, and there are fewer
earthquakes.

6. Conclusion
From the results of this study, the following conclusions can be drawn:

a. The average response receiver function produced a sediment-Pss wave response from a signal of 1.0
s to 2.0 s, Ps Moho phase is in the signal range 3.0–6.0 s and multiple (PpPs) is converted to signal
12.0–16.0 s under Kalimantan, Sumatera, Java, and Bali.

b. The S-wave model obtained from the calculation showed a variable velocity value for each station,
with an average Vs of 2.10 km/s for the sediment layer and 4.60 km/s for the crust layer.

c. In Western Indonesia, the thickness of the sediment layer and the Moho depth varies. The sediment
layer ranges in thickness variations from 2 km to 10 km with a relatively thick layer of about 8–10
km. There are two locations, namely East Kalimantan associated with the Kutai Basin, and northern
Sumatera which correlates with the North Sumatera sedimentary basin. Moho discontinuities were
also found at depths ranging from 16 km to 50 km. The shallowest Moho depth of ~ 16 km was
found under the North Kalimantan area which corresponds to the geological zone of the Tarakan
basin and northern West Java which correlates with the North West Java basin. Meanwhile, the
deepest ~ 50 km was found under East Kalimantan, Central Kalimantan, North Sumatera, and South
Sumatera.
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Station Sediment thickness (km) Moho depth (km) References

GSI 5 40 Kieling et al. (2011)

  4 30 Macpherson et al. (2012)

  3 19 Bora et al. (2016)

  6 38 Present study

BKNI 1 30 Macpherson et al. (2012)

  1 27-30 Bora et al. (2016)

  2 46 Present study

LHMI 5 19 Macpherson et al. (2012)

  7 35 Bora et al (2016)

  8 34 Present study

MNAI 2 16 Macpherson et al. (2012)

  4 31 Bora et al (2016)

  2 20 Present study

PMBI 1 32 Bora et al. (2016)

  2 50 Present study

PSI 1 33 Kieling et al. (2011)

  2 40 Present study

Tabel 2. Comparison of sediment and Moho depth in West Java from different studies
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Station Sediment thickness (km) Moho depth (km) References

JCJI 2 30 Anggono et al. (2020)

  2 16 Present study

TNG 1 29 Anggono et al. (2020)

  2 26 Present study

CGJI   37,2 Syuhada and Anggono (2016)

  1 34 Anggono et al. (2020)

  2 36 Present study

CBJI 1 34 Anggono et al. (2020)

  6 34 Present study

DBJI 2 37 Anggono et al. (2020)

  2 20 Present study

LEM 1 32 Anggono et al. (2020)

  2 36 Present study

CNJI   35,3 Syuhada and Anggono (2016)

  1 32 Anggono et al. (2020)

  2 38 Present study

CISI   31,9 Syuhada and Anggono (2016)

  1 32 Anggono et al. (2020)

  2 46 Present study

CMJI   34,5 Syuhada and Anggono (2016)

  1 37 Anggono et al. (2020)

  2 38 Present study

SKJI   33,6 Syuhada and Anggono (2016)

  1 29 Anggono et al. (2020)

  2 20 Present study

SBJI 1 30 Anggono et al. (2020)

  2 46 Present study
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Figures

Figure 1

Sedimentary basin map of western Indonesia (from Badan Geologi (2009)). Note: The designations
employed and the presentation of the material on this map do not imply the expression of any opinion
whatsoever on the part of Research Square concerning the legal status of any country, territory, city or
area or of its authorities, or concerning the delimitation of its frontiers or boundaries. This map has been
provided by the authors.
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Figure 2

Location of the IA stations in Western Indonesia. Teleseismic events used to calculate the receiver
functions are shown in the upper right inset. Note: The designations employed and the presentation of
the material on this map do not imply the expression of any opinion whatsoever on the part of Research
Square concerning the legal status of any country, territory, city or area or of its authorities, or concerning
the delimitation of its frontiers or boundaries. This map has been provided by the authors.

Figure 3

Radial receiver functions plotted with increasing back azimuth for station ABJI. Pss Sediment is marked
in yellow, Ps Moho is marked by green dashed line, and PpPs marked by a blue dashed line.
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Figure 4

The inversion results obtained for station ABJI.

Figure 5

The plot of stacked receiver functions from different stations and Island of Sumatera (a) Java (b) Bali (c)
and Kalimantan (d). Average back azimuth (B in degrees, blue colour) and the number of receiver
functions (N, green colour) for each station.
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Figure 6

Map of the distribution of S-wave velocity on variations in the depth of the earth under Western
Indonesia. (a) 2 km, (b) 6 km, (c) 10 km, (d) 16 km, (e) 20 km, (f) 26 km, (g) 30 km, (h) 36 km, (i ) 40 km,
(h) 46 km, (k) 50 km, (l) 56 km, (m) 50 km, (n) 56 km. The white symbol represents the position of the
BMKG station. Note: The designations employed and the presentation of the material on this map do not
imply the expression of any opinion whatsoever on the part of Research Square concerning the legal
status of any country, territory, city or area or of its authorities, or concerning the delimitation of its
frontiers or boundaries. This map has been provided by the authors.



Page 21/24

Figure 7

Map of variations in sediment thickness in Western Indonesia. The white symbol represents the position
of the BMKG station. Note: The designations employed and the presentation of the material on this map
do not imply the expression of any opinion whatsoever on the part of Research Square concerning the
legal status of any country, territory, city or area or of its authorities, or concerning the delimitation of its
frontiers or boundaries. This map has been provided by the authors.
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Figure 8

Map of variations Moho depth in Western Indonesia. The white symbol represents the position of the
BMKG station. Note: The designations employed and the presentation of the material on this map do not
imply the expression of any opinion whatsoever on the part of Research Square concerning the legal
status of any country, territory, city or area or of its authorities, or concerning the delimitation of its
frontiers or boundaries. This map has been provided by the authors.
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Figure 9

Map of HVL depth distribution under stations in Western Indonesia. The white symbol represents the
position of the BMKG station. Note: The designations employed and the presentation of the material on
this map do not imply the expression of any opinion whatsoever on the part of Research Square
concerning the legal status of any country, territory, city or area or of its authorities, or concerning the
delimitation of its frontiers or boundaries. This map has been provided by the authors.
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Figure 10

Earthquake distribution maps for Mw> 5.0 during 2010-2020 which correlate with (a) variations in
sediment thickness and (b) variations in Moho depth in western Indonesia. Note: The designations
employed and the presentation of the material on this map do not imply the expression of any opinion
whatsoever on the part of Research Square concerning the legal status of any country, territory, city or
area or of its authorities, or concerning the delimitation of its frontiers or boundaries. This map has been
provided by the authors.


