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Abstract - This study actively investigates stress ratios, principal stress orientations, and stress regimes in the West
Java Province, Indonesia, by simultaneously inverting both the stress tensor and fault orientations from 232 moment
tensors. It identifies diverse stress regimes, including normal and reverse faulting in the subduction zone, as well as
mixed reverse and strike-slip faults across the island. Stress ratios range from 0.08 to 0.97. Sedimentary basins in the
northeast produce lower values, while tectonic forces near the southern subduction zones generate higher values. In
the subduction zone, plate bending generates normal faulting, while compressional forces lead to reverse faulting. The
fore-arc region exhibits a variety of regimes: normal, reverse, and strike-slip, indicating transitions in the dynamics
of subduction. Across the island, a combination of reverse and strike-slip faulting suggests crustal compression, with
Mount Anak Krakatau exhibiting evidence of normal faulting. The study uncovers a complex interplay of subduction
processes, crustal deformation, and geological heterogeneities. It outlines stress regimes ranging from normal and
reverse faulting in the subduction zone to mixed reverse and strike-slip faulting on the island. These findings offer
crucial insights into the tectonic processes shaping West Java, and lay the groundwork for more informed seismic
hazard assessments and risk mitigation strategies.
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INTRODUCTION oblique subduction zone and Java orthogonal

subduction zone (Koulali et al., 2017). West

Java Island, the most populated island in the
world, has endured several major earthquakes
over the past century, revealing various types of
earthquake faulting, particularly in West Java.
Positioned at the transition between the Sumatra

Java experiences complex tectonic interactions.
Off its coast, Mount Anak Krakatau, an active
volcano, further complicates the region geologi-
cal setting. Tectonic forces and volcanic activity
drive complicated crustal deformation around
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West Java (Harjono et al., 1991). These ongoing
crustal changes are critical in redistributing stress
and increasing or decreasing the accumulation of
strain energy, which ultimately releases during
earthquakes. As a result, West Java faces a high
risk of seismic hazards, particularly due to its
location in a densely populated region.

The tectonic setting of West Java, influenced
by subduction dynamics, actively shapes complex
stress regimes, including normal, reverse, and
strike-slip faulting, as the dominant faulting styles
in the region (Koulakov et al., 2009). These stress
regimes vary spatially due to the combined effects
of plate boundary forces, topography, and local
geological structures (Zoback, 1992; McCaffrey,
2009). Plate interactions, such as subduction,
control large-scale stress patterns by generating
compressional (reverse) regimes near convergent
margins and extensional (normal) regimes in back-
arc areas. Topographic features, including moun-
tains and basins, introduce gravitational stresses
that favour normal faulting in elevated areas and
strike-slip or reverse faulting along steep gradients.
Local structures, such as pre-existing faults, further
influence stress orientations by generating mixed
regimes or causing stress rotations (Townend and
Zoback, 2000; Palgunadi et al., 2020). These inter-
actions highlight the importance of region-specific
analyses in understanding the mechanisms that
govern crustal deformation in West Java.

Researchers determine the dominant stress
regime by calculating the stress ratio (R), which
quantifies the relative magnitudes of the principal
stresses (61, 62, 63) (see Equation 1) (Gephart and
Forsyth, 1984). This ratio indicates whether the
stress state in a region involves extensional, com-
pressional, or shear deformation (Zoback, 1992).

O1 - 02

R= GG, T (1)

Understanding stress ratios and orientations
in detail enables one to assess faults and evaluate
seismic risk more accurately. These measurements
may also provide valuable insights for the imple-
mentation of safe practices within the geo-energy
sectors, encompassing geothermal, oil, and gas

operations (Zoback, 1992; Zoback, 2007). Through
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geomechanical assessments that incorporate stress
factors, it is possible to predict strain energy build-
up along fault lines (Scholz, 2002; Ellsworth,
2013), to determine fault criticality, and to develop
effective mitigation strategies to reduce the impacts
of earthquakes. A detailed analysis of stress ratios
and orientations play a crucial role in assessing
earthquake potential, as these factors directly
control how strain accumulates and releases across
faults (Palgunadi et al., 2020; 2024).

Existing studies have merely focused on stress
changes caused by individual seismic or volcanic
events (Gunawan et al., 2019; Marliyani et al.,
2020). However, these studies often overlook
the broader, ongoing stress conditions and fail to
account for the influence of local geological struc-
tures. Pratama and Kita (2022) have provided
a detailed map of regional stress orientations
resulting from subduction, as shown in Figure 1.
Nevertheless, this map does not include informa-
tion on local stress variations.

The SHmax ranges from -1 (normal fault) to 1
(thrust fault), with 0 indicating strike-slip faults.
The tectonics of the Indonesian Subduction Zone
primarily forms from the interaction between the
Indo-Australian Plate in the west, which has a slip
rate of 5-6 cm/yr, and the Pacific Plate in the east,
which has a slip rate of 7-8 cm/yr. The SHmax
data were collected from a previous study by
Pratama and Kita (2022), and have been modified.

Existing studies provide insights into the stress
changes triggered by individual events and their
immediate impact on the surrounding geological
structures. However, they lack a clear resolution
and a comprehensive analysis of ongoing stress
conditions across West Java. This study addresses
that gap by mapping stress ratios, principal stress
orientations, and identifying the overall stress
regimes across West Java using an advanced
iterative joint inversion method. The iterative
Joint inversion approach simultaneously inverts
both the stress tensor and fault orientations from
focal mechanisms. This method was selected
for its demonstrated ability to accurately resolve
stress orientations and ratios from moment tensor
and focal mechanism data, even in the complex
tectonic settings of West Java, where subduction
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Figure 1. Spatial mean of SHmax orientation and fault type in The Indonesian Archipelago.

dynamics and geological heterogeneity create
highly complicated stress patterns.

This study provides a detailed mapping of stress
conditions, significantly enhancing seismic hazard
assessments and enabling more informed mitiga-
tion strategies for West Java densely populated and
earthquake-prone regions. Stress inversion of a
total of 232 moment tensors and focal mechanisms
in West Java reveals a transition from low stress
ratios (R = 0.08-0.3) in sedimentary basins to high
ratios (R=0.8-0.97) in the fore-arc, demonstrating
subduction-driven compression resulting from slab
dehydration. Shallow normal faulting character-
izes the southeastern region, sharply contrasting
with the dominant reverse/oblique faulting in the
fore-arc. Depth-dependent stress transitions and
localized extensions near Mount Anak Krakatau
highlight the interplay between subduction dynam-
ics and volcanic processes.

DATA AND METHODS

Data

Moment tensor (MT) data were analyzed
spanning from 1976 to July 2024 to determine
the spatial stress ratio and principal stress orien-
tations in the West Java region. The MT dataset

was compiled from the Global Centroid Moment
Tensor Project (GCMT) and the International
Seismological Centre (ISC). Figure 2 illustrates
that the MT data encompasses a wide range of
depths and magnitudes. The final dataset com-
prises 331 MT events, before event filtering,
with magnitudes ranging from M4.3 to M6.7,
representing a broad spectrum of moderate to
significant earthquakes. The focal depths of these
events range from 12 km to 157 km, document-
ing seismic activity across both shallow and
intermediate-depth zones.

Methods

First, the spatial location of the moment
tensor (MT) data was categorised into multiple
clusters using DBSCAN (Density-Based Spatial
Clustering) (Ester et al., 1996; Schubert et al.,
2017) before performing stress inversion. This
robust clustering algorithm, widely used in spatial
data analysis and earthquake clustering, allows
us to partition the data more effectively. Unlike
conventional methods, DBSCAN identifies clus-
ters based on local density distribution within a
defined neighbourhood, without eliminating the
need to specify the number of clusters in advance.
This process is precisely controlled using two
parameters: € (epsilon) which determines the
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Figure 2. The distribution of available moment tensor (MT) solutions for events in western Java, based on data from the
Global CMT catalog. The MTs were plotted according to their depth, using white focal mechanisms to represent events
deeper than 250 km. Black lines mark the surface traces of documented faults, as identified by PuSGeN (2017).

neighbourhood radius, and MinPts which speci-
fies the minimum number of points required to
form a dense cluster. This approach enables the
detection of geometrically complex clusters.
Furthermore, DBSCAN enhances clustering clar-
ity by automatically classifying labeling outliers
as noise, thereby facilitating the distinction of
meaningful patterns from scattered, geophysi-
cally insignificant data (Xu and Tian, 2015).
DBSCAN was applied to analyze the dataset
of 331 moment tensor (MT) solutions, identify-
ing clusters by setting a neighbourhood radius
(e) of 0.2° (~20 km) and a minimum of three

46

data points (MinPts). This radius defines the
maximum distance between two points for them
to be considered part of the same cluster, with
points within € designated as neighbours (Ester
et al., 1996). The cluster analysis was identified
multiple groups based on these criteria, while re-
jecting eighty-nine events that did not satisfy the
minimum density conditions as noise. These noise
events represent outliers or sparsely distributed
occurrences that DBSCAN excluded from cluster
assignment according to the defined parameters.

To conduct a more detailed analysis, the events
were stratified within each cluster into subsets by
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focal depth: h <30 km for shallow crustal earth-
quakes, 30 km <h < 60 km for subduction inter-
face earthquakes, and h > 60 km for subduction
intraslab earthquakes. This depth-based stratifica-
tion was implemented to assess variations in fault
types and their orientations across different depth
ranges within individual clusters. After applying
all selection criteria, 232 events were retained
for analysis, organized into twenty-three clusters
(Figure 3). Figure 3a shows the spatial distribu-
tion of these clusters, while Figure 3b illustrates
their depth distribution. Cluster sizes exhibit an
extensive range, from two to eighty events.
After clustering and selecting events, the itera-
tive joint inversion technique was applied using
the StressInversion code (Vavrycuk, 2014) to
determine stress and fault orientations simultane-
ously. This method combines earthquake focal
mechanisms to resolve stress tensor orientations
and fault geometries concurrently, significantly

enhancing the accuracy of stress regime recon-
structions. The technique precisely estimates
key stress parameters, including the orientations
of the three principal stress axes (o1, 02, 03)
and their relative magnitudes. The StressInver-
sion code processes input data of strike, dip, and
rake (derived from moment tensor solutions) to
calculate regional stress parameters. The output
graphically represents the principal stresses (o1,
02, 63) and the shape ratio (R), which quantifies
the stress regime.

The value of R characterizes the stress ellip-
soid: a low R (near 0) corresponds to a: > 02~ 03,
indicating anisotropic stress conditions, while a
high R (near 1) reflects a2 = g3 > o1, suggesting
more isotropic stress conditions (Zoback, 1992).
An anisotropic compression typically leads to
reverse faulting or strike-slip faulting, depending
on the orientation of the anisotropy relative to
the principal stresses. An isotropic stress condi-
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Figure 3. (a) The map illustrates the distribution of moment tensor (MT) clusters across western Java. The colours represent-
ing the focal mechanisms indicate the cluster IDs determined from the DBSCAN results. (b) This panel displays a depth
histogram showing the events organized by each cluster. (c) Here, a magnitude histogram is presented detailing the events

within each cluster.
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tion can lead to strike-slip or normal faulting,
depending on the orientation of the fabrics with
respect to the principal stresses. Intermediate
values (~0.5) represent transitional regimes.
This parameter effectively distinguishes spatial
variations in tectonic loading, such as the contrast
between compression driven by subduction and
localized extension (Michael, 1987; Gephart and
Forsyth, 1984). Figure 4 presents representative
results from three of the twenty-three stress in-
versions in western Java. Two key factors assess
the reliability of these solutions: (1) confidence
in the orientations of principal stress axes, a

primary quality indicator, and (2) distinct histo-
gram patterns of shape ratios (R) that validate the
consistency of stress magnitudes across clusters.
This integrated evaluation of axis confidence and
histogram clarity provides robust assessments of
stress conditions, thereby yielding more reliable
tectonic interpretations in the region.

In the final stage of our analysis, the stress
regime was determined to characterize the
stress conditions in the studied area, specifically
whether they are compressional, extensional, or
shear. The prevailing stress regime was classified
based on the stress inversion results, following
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Number of events 12

Lon/Lat Centroid 109.11/-8.34
o, (Plunge/Azimuth) 3.72/136.89
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Figure 4. The stress inversion results of clusters CL5, CL11, and CL17 exhibit principal stress orientations and magnitudes.
The confidence parameters confirm the reliability of the o1, 62, and o3 orientations. The stress ratio (R) was calculated for
each cluster using shape ratio histograms, which represent the relative magnitudes of the principal stresses.
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Zoback's 1992 methodology (see Table 1). The
findings indicate that the cluster exhibits normal
faulting (N), reverse faulting (R), strike-slip fault-

Analysis of Stress Ratio and Stress Regime in West Java, Indonesia (A.M.M. Sirait et al.)

ing (SS), and oblique faulting (O).

Table 2 summarizes the stress inversion results

for all clusters, presenting key parameters and
findings. The stress ratio (R) varies significantly
across clusters, ranging from 0.08 to 0.97. Simi-

Table 1. Classification of Stress Regime According to Zoback (1992) Classification (Pl= Plunge; 6,= maximum principal
compressive stress; 6,= minimum principal compressive stress)

Plunge of Axes
Faulting Type
c, c, <,

P1>52° Pl <35° Normal (N)
40° <Pl < 52° P1<20° Normal with Strike-Slip component (N-SS)

P1<40° P1>45° P1<20° Strike-Slip (SS)

P1<20° P1>45° P1<40° Strike-Slip (SS)

P1<20° 40° <P1<52° Reverse with Strike-Slip component (R-SS)

PI<35° P1>52° Reverse (R)
250 <Pl <45° 250 <Pl <45° 25° <Pl <45° . .

Oblique faulting (O)

40°< Pl < 50° 40° <Pl < 50° 40° <P1 < 50°

Table 2. Summary of Stress Inversion Results And Stress Regime of Each Cluster in West Java Region Classification regime
type N: Normal; SS: Strike-slip; R: Reverse; SS: Strike-slip; O: unknown or oblique faulting

Cluster Number.of Centroid Coordinate ° % i Stress . Stress
D Ee'le:sttse;n Longitude| Latitude | Azimuth | Plunge | Azimuth | Plunge| Azimuth | Plunge |Ratio (R) Friction Regime
1 12 109.11 -8.34 136.80 | 3.72 | 226.93 | 1.90 | 343.96 | 85.82 0.28 0.50 R
2 4 107.11 -8.66 | 216.45 | 12.33 | 11092 | 50.78 | 315.77 | 36.52 0.48 0.75 SS
3 12 107.37 -8.19 87.65 7.04 178.90 | 10.03 | 323.16 | 77.70 0.37 0.60 R
4 5 107.35 -8.14 231.00 | 30.03 | 133.94 | 12.01 24.68 57.19 0.35 0.95 R
5 2 106.99 -6.95 206.05 | 22.11 20.88 | 67.81 | 115.32 1.81 0.31 0.40 SS
6 3 107.05 -6.94 309.15 | 0.02 | 219.15 | 7.67 39.32 82.33 0.33 0.40 R
7 3 108.48 -8.99 27737 | 13.12 | 168.23 | 54.58 15.82 32.22 0.21 0.50 SS
8 26 105.20 -6.85 204.19 | 24.31 67.40 | 58.21 | 303.23 19.19 0.78 0.50 SS
9 80 105.28 -6.99 199.71 | 23.62 | 290.18 1.07 22.63 66.35 0.79 0.55 R
10 9 106.83 -8.08 198.47 | 23.76 | 301.43 | 27.00 | 73.28 52.62 0.90 0.45 R
11 3 106.88 -8.07 87.19 | 21.96 | 183.44 | 15.12 | 305.27 | 62.88 0.96 0.85 R
12 3 105.61 -6.69 117.76 | 35.79 5.69 27.53 | 24791 | 41.81 0.97 0.95 (6]
13 3 105.19 -6.13 32.16 | 53.80 | 243.97 | 31.88 | 144.15 15.33 0.33 0.80 N
14 2 107.77 -7.65 286.81 5.53 17.66 8.70 164.75 | 79.67 0.08 0.40 R
15 3 106.55 -7.23 203.51 | 55.20 | 96.97 11.19 | 359.74 | 32.46 0.40 0.40 N
16 11 108.62 -9.59 233.18 | 74.96 | 115.79 | 7.05 24.13 13.22 0.61 0.75 N
17 3 107.28 -7.36 186.91 | 25.15 | 335.83 | 61.27 | 90.70 12.98 0.88 0.40 SS
18 9 108.04 -8.22 191.31 | 29.16 | 98.40 5.18 | 359.26 | 60.30 0.85 0.70 R
19 3 108.77 -9.21 196.41 | 26.22 | 287.71 | 2.64 23.04 63.63 0.62 0.40 R
20 27 107.53 -9.86 242.56 | 63.30 | 116.06 | 16.65 19.73 20.24 0.39 0.95 N
21 4 108.08 -10.07 194.40 | 61.34 | 293.68 | 5.04 26.39 28.13 0.89 0.95 N
22 3 104.34 -5.81 187.72 | 42.24 | 298.57 | 21.41 47.85 40.10 0.65 0.95 (6]
23 2 104.02 -6.67 206.42 | 31.86 | 111.51 7.84 9.28 56.96 0.68 0.40 R
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larly, the friction coefficient exhibits substantial
variation, with values ranging from 0.40 to 0.95.
The clusters exhibit diverse stress regimes, in-
cluding normal faulting (NF), strike-slip faulting
(SS), reverse faulting (RF), and oblique faulting
(OF).

RESULTS AND ANALYSIS

The stress inversion results reveal a complex
spatial pattern of crustal stress across West Java,
characterized by systematic variations in the
stress ratio (R). Stress ratio values range from
0.08 in central sedimentary basins to 0.97 in the
fore-arc region (Figure 5). A progressive increase
was observed from basin areas (R= 0.08-0.3)
toward the fore-arc (R= 0.8-0.97).

The observed stress distribution illustrates
how three key tectonic processes dynamically
interact: (1) slab bending dynamics where alter-
nating tension and compression occur as plates
bend and unbend, transitioning to down-dip
compression at depth (Hasegawa et al., 1994;
Ranero et al., 2003, 2005); and (2) fluid-related
weakening through metamorphic dehydration at
intermediate depths, which reduces the strength
of the plate interface (Koulakov et al., 2009;
Ranero et al., 2003). This complex interaction
produces distinct stress regimes in the region.
Central basins exhibit low R values (0.08-0.3) at
depths below 60 km, likely due to metamorphic
dehydration at this depth (Koulakov et al., 2009),
while the fore-arc experiences elevated stresses
(R= 0.8-0.97) resulting from strong interplate
coupling (Scholz and Campos, 2012), active fault
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Figure 5. The stress ratio (R) and stress regimes (represented by coloured lines in West Java derived from the stress inver-
sion analysis. The stress regimes were classified as follows: N (normal), R (reverse), SS (strike slip), and O (oblique). For
comparative analysis, the slip deficit map was overlaid from Hanifa ef al. (2014). The southesternmost part of Java Island

exhibits the highest stress ratio values (R = 1)
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systems, and rheological contrasts between The
Sunda Shelf basement and the accreted sediments
(Townend and Zoback, 2000). Collectively, these
systematic stress variations record the mechanical
evolution of the subduction system, progressing
from initial slab bending to deep fluid-mediated
weakening processes. Figure 5 also incorporates
the slip deficit map from Hanifa et al. (2014).
The distribution of stress ratios shows strong
alignment with GPS-derived coupling estimates,
confirming that areas with high plate coupling
(50-90 %) consistently correspond to zones of
fault instability and dominant horizontal stress.
A locked asperity pushes the hanging wall verti-
cally and laterally. This correlation suggests that
these regions may serve as normal or strike-slip
partitioning or transpressional convergence.

In addition, regions with high plate coupling
exhibit low stress ratio (R < 0.3), which do not
indicate weak or extensional stress. Low R re-
flects a highly anisotropic stress ellipsoid where
o1 strongly dominates (c1 >> 02 = G3), signifying
intense directional compression in locked asperi-
ties (Michael, 1987; Zoback, 1992; McCaffrey,
2009). This condition promotes stress partitioning
and heterogeneous deformation: reverse or strike-
slip motion dominates in the asperity core, while
stress rotation, bending, and flexural rebound at
the margins generate normal or transpressional
faulting (Townend and Zoback, 2000; Ranero et
al., 2003; Koulakov et al., 2009; Simanjuntak et
al., 2025). Low R in these high-coupling zones,
this represents strong compressional anisotropy
and strain accumulation, consistent with active
transpressional deformation along the Java fore-
arc.

The investigation reveals an unexpected con-
centration of normal faulting (N) stress regimes
in the southeasternmost segment of the studied
area, precisely coinciding with the zone where
the oceanic plate subducts beneath the continen-
tal margin (Clusters 20 and 21, Figure 5). The
observed SHmax orientations are consistently
aligned WNW—ESE, parallel to the subduction
trench axis, which strongly suggests trench-
parallel extension. This finding validates Pratama

and Kita (2022), who documented similar normal
faulting regimes in Java. Notably, normal fault
(N) stress regimes was observed at shallow depths
(<30 km) along the subduction interface. These
regimes arise from four primary mechanism (i)
localized bending stresses as the slab steepens
its descent into the mantle (Ranero et al., 2003;
Ranero et al., 2005), (ii) transient stress release
following major seismic events (Imanishi et al.,
2012), (iii) fluid overpressures along perme-
able fault strands within the subduction channel
(Koulakov et al., 2009; Saffer and Tobin, 2011),
and (iv) the subducting seamounts/ridges that
create local stress perturbations (Kopp et al.,
2006; Wang and Bilek, 2011; Mochizuki et al.,
2008). The shallow-depth normal fault (NF) stress
regimes in this study, at depths of less than 30
km, most likely reflect seamount-induced stress
perturbations, consistent with the Bassett and
Watts (2015) model of flexural plate bending.
The fore-arc region of eastern West Java ex-
hibits pronounced spatial and depth-dependent
variations in stress regimes, highlighting the dy-
namic interplay between regional tectonic forces
and local structural controls. The area is primar-
ily characterized by reverse (R) and oblique (O)
faulting regimes, marking a transition from com-
pressional to strike-slip deformation. The oblique
regimes feature mixed reverse-strike-slip (R-SS)
and normal-strike-slip (N-SS) components. Near
the trench (Cluster 16, Figure 5), a distinct normal
faulting (N) stress regime was identified, spatially
correlated with similar extensional events that ap-
pear to be influenced by plate bending and fluid
overpressure effects (Ranero et al., 2003, 2005).
The analysis reveals near-orthogonal differ-
ences in maximum horizontal stress (SHmax) ori-
entations between adjacent clusters specifically,
between the overriding plate in cluster 3 and the
subducting slab in cluster 4, as well as between
cluster 10 (the overriding plate), and cluster 11
(the subducting slab). Notably, while all clusters
exhibit a reverse fault stress regime at intermedi-
ate depths, their distinct tectonic settings produce
contrasting stress patterns. Significant variations
in SHmax orientation was documented between
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the 30—60 km and >60 km depth ranges, indicat-
ing a depth-dependent stress rotation. A dynamic
interplay between the overriding plate and sub-
ducting slab best explains these near-orthogonal
differences (Figure 5). The overriding plate
experiences compression from plate coupling
(Scholz and Campos, 2012), while the subduct-
ing slab re-orients stresses with depth through
bending or unbending processes (Christova and
Scholz, 2003).

The analysis of the coastal West Java region
reveals distinct variations in stress regimes across
shallow depths (<30 km) and intermediate depths
(>30 km), characterized by reverse (R) and
oblique (O) faulting. The dominance of reverse
faulting indicates the presence of compressional
stress generated by subduction-related tectonic
loading. Furthermore, oblique faulting mecha-
nisms (normal or reverse strike-slip) indicate
a superimposed horizontal shear component,
potentially resulting from either oblique plate
convergence or structural heterogeneity along the
plate interface, including seamount collision or
fracture zone subduction (Kopp et al., 2006, 2009;
Simons et al., 2007). The observed orientations of
SHmax falls into two principal directions: WNW
—ESE and NE-SW. The WNW-ESE orientations
align with trench compression, while the NE—
SW directed stresses correspond to slab bending
processes. These findings are consistent with the
faulting patterns identified along the Java Trench
by Kopp et al. (2006, 2009).

The island arc exhibits complex variations in
stress regimes at intermediate depths, character-
ized by the coexistence of normal (N), reverse
(R), and oblique (O) faulting stress regimes.
Normal faulting reflects localized extensional
stresses, potentially associated with slab unbend-
ing (Hasegawa et al., 1994) or fluid-induced
hydration due to slab bending (Ranero et al.,
2003; Ranero et al., 2005) of the subducting
Indo-Australian slab as it descends beneath The
Eurasian Plate, generating tension in the overrid-
ing plate. In this normal faulting stress regime,
the SHmax orientation follows in an ENE-SSW
direction.
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The reverse faulting stress regime beneath
the island arc primarily arises from strong plate
coupling, which transfers compressional stresses
to intermediate depths, as described by Scholz
and Campos (2012). Alternatively, it may arise
from slab dehydration that raises pore pressures,
as observed in Central Java by Koulakov et al.
(2009). The oblique faulting, comprising both
normal- and reverse-strike-slip components,
indicates significant stress partitioning, strongly
influenced by sharp slab bending and abundant
fluid release (Koulakov et al., 2009). This condi-
tion leads to a transitional regime where normal
and reverse faulting mechanisms can occur simul-
taneously. Furthermore, along-strike variations in
slab geometry and subducting seamounts (Kopp
et al., 2009) may locally modify the stress field,
promoting complex fault kinematics.

A normal fault mechanism (N) is observed in
the vicinity of Mount Anak Krakatau, confirming
that extensional tectonic forces are actively de-
forming the region. This type of faulting provides
clear evidence that the crust is undergoing exten-
sion, primarily driven by regional tectonics and
potentially amplified by volcanic activity linked
to the subduction of the Indo-Australian Plate
beneath the Eurasian Plate. Source mechanism
studies by Iguchi et al. (2001) and Mahbub et al.
(2023) strongly support these findings, consistent
with the extensional stress regime around Mount
Anak Krakatau identified in stress analyses by
Marliyani et al. (2020).

The 232 moment tensor data from the global
catalogue offers fundamental insights into stress
ratios and stress regimes across West Java.
However, the data set remains limited due to its
incomplete coverage. Moment tensor data have
not yet been integrated from local catalogues or
studies, which typically provide higher resolution
and region-specific insights. A comprehensive
synthesis of these local datasets would signifi-
cantly enhance the accuracy of stress analysis,
enabling a more robust characterization of the
area stress regimes. Such integration constitutes a
crucial step in developing a precise representation
of the region's tectonic dynamics.
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CONCLUSIONS

Analysis of 232 earthquake moment tensors
reveals valuable insights into the stress patterns
within the tectonic setting of West Java. The re-
sults show significant variations in the stress ratio,
SHmax orientation, and types of stress regimes
across the region.

The stress ratio distribution in West Java
varies significantly, ranging from 0.08 to 0.97.
Central sedimentary basins exhibit stress ratios
(R) between 0.08 and 0.3, whereas the fore-arc
shows much higher stress ratios, ranging from
0.8 10 0.97. Sedimentary basins and coastal zones
contribute to the lower stress ratios by exhibit-
ing reduced tectonic compression. In contrast,
increased tectonic activity drives the rise in stress
ratios toward the fore-arc, as does fluid release
from slab dehydration.

A shallow normal faulting regime (<30 km) in
southeastern West Java shows extensional stress,
likely reflecting localized stress perturbations.

The fore-arc region of eastern West Java
exhibits a variety of stress regimes, primarily
characterized by reverse (R) and oblique (O)
faulting. Subduction dynamics actively interact
with local structural heterogeneities to shape
these conditions.

Stress regimes exhibit depth-dependent transi-
tions in coastal and island-arc regions. The regime
combines reverse (R), strike-slip (SS), and oblique
(O) faulting, which indicates a compressional
environment with significant horizontal shear.

Near Mount Anak Krakatau, extensional
tectonic forces indicated by a normal fault (N)
mechanism likely arises from regional tectonics
or volcanic activity resulting from the subduction
of the Indo-Australian Plate.
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