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Abstract. The Purpri Fault, a newly identified active fault in East Kolaka, In-
donesia, has been analyzed using an integrated geophysical approach, com-
bining HypoDD earthquake relocation and DInSAR ground deformation
analysis. The relocation of 233 seismic events from January 24 to February 7,
2025, revealed a fault structure distinct from the Middle Kolaka and North Ko-
laka Faults, characterized by an oblique-normal faulting mechanism with a
left-lateral component. The focal mechanism solution confirms significant ver-
tical displacement, indicating a fault that accommodates both extensional and
shear deformation. DInSAR analysis using Sentinel-1A SAR imagery detected
subsidence and uplift patterns that align with the relocated seismicity, con-
firming ongoing crustal deformation along the Purpri Fault. The western block
of the fault exhibits a subsidence of approximately -13 cm, while the eastern
block shows uplift of +11 cm, consistent with the seismic activity. The integra-
tion of seismic relocation and deformation mapping interpretation confirms
that the Purpri Fault is an independent and active fault system. The shallow
depth of seismicity (<10 km) and evidence of ongoing deformation indicate a
potential seismic hazard that is not currently accounted for in regional seismic
hazard models. Given its capacity to generate moderate to strong earthquakes,

Key VV.OI'dS: incorporating the Purpri Fault into updated seismic risk assessments is essen-
Purpri Fault, HypoDD, tial for improving earthquake preparedness and hazard mitigation strategies

Ancrpakrt. Paces Purpri, HoBouieHTHPHUKOBAHU aKTUBHU pace]l Y UCTOYHO]
Kousaku, UH0He3uja, aHa/1M3KpaH je KopulihemweM HHTerpUcaHor reopusu-
YyKor npuctyna, kom6unyjyhu HypoDD penokanujy semmorpeca 1 DInSAR
aHanusy Jedopmanuje Tia. Pesokanuja 233 censmuuka gorabaja og 24.
janyapa mo 7. debpyapa 2025. rojuiHe OTKpHUJIA je CTPYKTYpY paceia pasJiu-
yuTy oz, pacesa Cpenmwe Kosake u CeBepHe KoJslake, kKojy kKapaKTepulle KOCO-
HOpMaJIHM MeXaHM3aM paceja ca JIeBOCTPAHOM KOMIIOHEHTOM. Pelreme
dokasHOr MexaHU3Ma NOTBphyje 3HA4YajHO BepTUKAJHO NOMepame, HITO
yKa3syje Ha pace/] ca eKCTEH3WOHAJHUM U cMULlajHUM Aedopmarnjama. DInSAR
aHanu3a kKopuutheweM Sentinel-1A SAR cHuMaka oTkpuJa je obpacie
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KibyuyHe peun:
paced Purpri, HypoDD,

c/leramwa M M3/iM3ama Koju ce MOKJalajy ca pesJoliMpaHOM cen3MUYHoIlhy,
noTBphyjyhu koHTHHYUpaHY AedopMaliyjy Kope Ay Purpri pacega. 3anagHu
6JI0K pacesia MokKasyje cjieramwe oJi NpUOJIMKHO -13 cm, JOK UCTOYHU BJIOK
NoKa3yje u3jiu3ame o +11 cm, 1ITO je y CK/Ia/ly ca CEM3MUYKOM aKTHUBHOLINY.
HHTerpanuja ceMsaMuyKe peJsioKalldje W UHTeplpeTaluje Manupama
nedbopmanuja noTBphyje Aa je Purpri paces He3aBHCaH U aKTHUBAH CUCTEM
pacena. Mana ny6unHa cenaMuyHocTH (<10 km) u joKka3u 0 KOHTUHYUPAHO]
nebopMalnju yKasyjy Ha IOTEHLUjaIHy CEU3MUUKY OMIAaCHOCT KOja TPEHYTHO
HUje y3eTa Yy 063Up Y pervoHaJHUM MoJieIMMa CeM3MU4yKe onacHOCTH. C
0631MpOM Ha HeroBy CIIOCOGHOCT Jla FeHepHUIlle yMepeHe /10 jake 3eMJbOTpeECE,
yKJbyuuBame Purpri pacesa y axypupaHe npolLeHe CeU3MUYKOr PU3HKA je
HEeOIIX0/{HO 3a N060JbllIathe IPUIPEM/bEHOCTH 3a 3eMJ/bOTPECe U CTpaTeruja

DInSAR, Hcmouna Kolaka.

3a ybJiaxkaBame onacHocTu y MictouHoj Kosaku.

Introduction

Tectonic activity in Indonesia is governed by
complex geological interactions, making the region
one of the most seismically active zones in the world
(HaLL, 2002; HUTCHINGS & MOONEY, 2021; IrsYAM et al.,
2020; PuSGEN, 2017; PuSGeN, 2022; PuSGEN, 2024).
East Kolaka (Fig. 1), in particular, is traversed by
several local fault segments (Fig. 2a-b), including the
Middle Kolaka, North Kolaka, and Pelosika faults,
which contribute to significant seismic hazards
(PUSGEN, 2024; SoeHAIMI et al., 2022; Pursa et al,,
2024b; SIMANDJUNTAK et al., 1993; SURONO & BACHRI,
2002; SuroNO, 2010, 2013; NATAWID]JAJA, 2021; SERHA-
LAWAN & CHEN, 2024; WATKINSON & HALL, 2017; WHITE
et al,, 2014). The presence of these faults creates a
dynamic geological environment where fault inter-
actions and segmentation play a crucial role in re-
gional seismicity (ScHoLz, 2019; PHILIBOSIAN &
MELTZNER, 2020). The identification of new active
faults in this region is essential for improving earth-
quake hazard assessment and risk mitigation strate-
gies (IrsyaM et al., 2020; PursaA et al., 2024Db).

A significant tectonic earthquake occurred on Jan-
uary 24, 2025, in East Kolaka, Southeast Sulawesi, In-
donesia, with an initial moment magnitude (Mw) of
4.9. The epicenter was located at southwest Kolaka
with depth of 10 km (Fig. 1a). Following this event,
three additional earthquakes were recorded on Jan-
uary 29, 2025: a magnitude 5.1 earthquake at a depth
of 10 km, a magnitude 4.3 earthquake at a depth of
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5 km, and a magnitude 4.7 earthquake at a depth of
5 km (Fig. 1b-d). Until February 7, 2025, observa-
tions from the BMKG Geophysical Station in Gowa
recorded a total of 233 earthquake events (Fig. 2b,c).
It's shakemap revealed that the impact could cause
damage in areas close to the epicenter (BPBD, 2025).

Recent advances in geophysical techniques have
made it possible to detect and characterize active
faults. HypoDD (hypocenter double-difference) and
Differential Interferometric Synthetic Aperture
Radar (DInSAR) data have been widely applied in
fault studies (SupenDI et al.,, 2019, 2022, 2023; FanG
et al, 2019; Pursa et al,, 2024a). These techniques
provide complementary insights into fault dynamics
and permit more accurate mapping of fault struc-
tures and associated seismic hazards. The applica-
tion of these methods to the unidentified faults in
East Kolaka has high potential for understanding
their behavior.

The idea behind this research stems from the oc-
currence of four significant earthquakes in East Ko-
laka, Indonesia, during early 2025. The first event,
on January 24, 2025, had a moment magnitude
(Mw) of 4.9. This was followed by three additional
events on January 29, 2025, with moment magni-
tudes of 5.1, 4.3, and 4.7, respectively. In assessing
the regional seismicity, initial analysis of the earth-
quake epicenters indicates that their locations fall
outside the mapped zones of the Middle Kolaka,
North Kolaka, and Pelosika faults (PuSGEN, 2024;
SoeHAIMI et al., 2022; SIMANDJUNTAK et al., 1993; SURONO
& BacHrl, 2002; Surono, 2010, 2013; NATAWIDJAJA,
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Fig. 1a-d. Shakemap of the epicenter of East Kolaka earthquake (BMKG, 2025).
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Fig. 2. a) Map of active fault and BMKG Broadband Seismic Stations around Sulawesi Island, b) study locations in East Kolaka and the
earthquake event before relocate (233 events), c) Earthquake depth before relocate.
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2021; SERHALAWAN & CHEN, 2024; WATKINSON & HALL,
2017; WHITE et al., 2014). This spatial separation
suggests that the January 2025 events may be re-
lated to a previously unmapped fault structure (Fig.
2b,c). The observed clustering of seismicity deviates
from the known alignments of the Kolaka Fault sys-
tem, indicating the likelihood of an unidentified fault
segment within the study region.

Given this anomaly, this study aims to investigate
the possibility of a previously unmapped fault in the
region, hereafter referred to as the Purpri Fault, and
to characterize its potential structural and seismo-
tectonic features. The primary objective is to assess
its structural and seismotectonic characteristics. To
achieve this, an integrated geophysical approach is
required, incorporating HypoDD for precise earth-
quake relocation (WALDHAUSER & ELLSWORTH, 2000;
WALDHAUSER, 2001; SuPENDI et al., 2019, 2020, 2022,
2023) and DInSAR for ground deformation analysis
(HaNsseN, 2001; HansseN, 2002; CARBONI et al., 2022;
FANG et al,, 2019; PurBaA et al.,, 2024a). These methods
will collectively help establish the spatial extent,
geometry, and seismic potential of the Purpri Fault.

The HypoDD method plays a significant role in
making earthquake location more accurate by meas-
uring the differences in seismic wave travel times.
This method has been widely applied to refine earth-
quake catalogs and to delineate seismicity patterns
that provide insight into possible fault orientations
(WALDHAUSER & ELLSWORTH, 2000; WALDHAUSER, 2001;
SupeNDI et al.,, 2019, 2020, 2022, 2023). The applica-
tion of HypoDD to the relocation of seismicity has
been confirmed in a number of seismic zones such as
the New Madrid Seismic Zone (DunN et al., 2010;
ZHANG et al.,, 2022) and the 2009 L'Aquila earthquake
(D1 Luccio et al., 2010). In Indonesia, HypoDD has
been used efficiently in linking events such as the
2021 Tehoru earthquake (DANIARSYAD et al,, 2023), the
2021 Flores earthquake (SupenDI et al., 2022), and the
2022 Pasaman Earthquake (SupenDI et al., 2023) to
hitherto unseen fault structures. These studies un-
derscore the method’s capacity to map fault systems
with high accuracy, which in turn makes it a useful
technique for analyzing the Purpri Fault.

DInSAR, a remote sensing technique, has been
widely used to detect ground deformation associ-
ated with seismic activity. By analyzing surface dis-
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placement over time, DInSAR offers an important
perspective on fault movement and strain accumu-
lation (ESA, 2012; Fancg et al.,, 2019; Pursa et al.,,
2024a). The use of Sentinel-1 satellite data with
DInSAR has proven effective in identifying surface
deformation associated with faults in various geo-
logical settings, as demonstrated in studies of seis-
mic events in Beijing (Hu et al., 2019), Thessaly
(ToLoME! et al,, 2021), and Kalaotoa (Pursa et al,,
2024a). These applications illustrate how DInSAR
can improve fault mapping and provide insights into
the deformation processes associated with active
faults such as the Purpri Fault.

Seismic studies in the East Kolaka region have pri-
marily focused on well-established fault segments,
including the Middle Kolaka, North Kolaka, and
Pelosika faults. The Middle Kolaka and North Kolaka
faults exhibit a left-lateral strike-slip mechanism,
whereas the Pelosika Fault is characterized a right-
lateral strike-slip mechanism (PuSGEN, 2024; Sok-
HAIMI et al., 2022; SIMANDJUNTAK et al., 1993; SURONO,
2010, 2013; SERHALAWAN & CHEN, 2024; WATKINSON &
HaLL, 2017; WHITE et al., 2014). However, recent ob-
servations following the January 24, 2025, earth-
quake sequence suggest that seismicity in the region
does not align with these fault systems. The clustering
of aftershocks and their spatial distribution (figure
2b-c) indicate the presence of a previously un-
mapped fault, suggesting a more complex tectonic
setting than previously understood. Despite the im-
portance of these findings, current seismic hazard
maps by PUSGEN (2024) do not fully incorporate the
possibility of additional fault structures in East Ko-
laka, leaving a significant gap in the understanding
of regional fault dynamics.

Although HypoDD and DInSAR have individually
been proven effective for fault identification, their
integration remains underutilized-particularly in
regions like East Kolaka, where fault traces are
poorly defined in current seismic hazard models.
Given the lack of surface fault mapping and the limi-
tations of each method in isolation, their combined
application provides a complementary approach to
investigate previously unrecognized fault struc-
tures. This study aims to demonstrate the effective-
ness of this integrated approach through the case of
the newly detected Purpri Fault.
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This study aims to identify where this fault is lo-
cated, assess its structural properties, and evaluate
its potential seismic hazard. The occurrence of four
earthquakes in early 2025, which do not correspond
to the previously mapped Kolaka Fault system, sug-
gests the presence of an unmapped fault. Using an
integrated geophysical approach-including HypoDD
for seismic relocation and DInSAR to detect surface
deformation-this study seeks to provide a compre-
hensive understanding of the fault’s characteristics,
its relationship to regional tectonic structure, and
its implications for seismic risk assessment.

The novelty of this study lies in the discovery and
investigation of unmapped active faults in East Ko-
laka. While previous studies have focused on the
Central Kolaka, North Kolaka and Pelosika faults
(PUSGEN, 2024; SoeHAIMI et al., 2022; SIMANDJUNTAK et
al,, 1993; SuroNo, 2010, 2013; SERHALAWAN & CHEN,
2024; WATKINSON & HaLL, 2017; WHITE et al,, 2014),
this study introduces new evidence suggesting that
seismic activity in the region is not only caused by
known fault systems. The integration of advanced
geophysical methods enables a more detailed analy-
sis of fault segmentation and interaction, providing
insight into the complex tectonic dynamics of the
area. This research not only contributes to the scien-
tific understanding of fault mechanics in Southeast
Sulawesi, but also provides important data for up-
dating seismic hazard models and disaster mitiga-
tion strategies.

Data and Method

Hypocenter Double-Difference (HypoDD)

To accurately determine the locations of the
mainshock and aftershocks in East Kolaka, this
study employs the double-difference (DD) method,
implemented through the HypoDD algorithm. This
approach, developed by WALDHAUSER & ELLSWORTH
(2000) and refined by WALDHAUSER (2001), enhances
earthquake relocation accuracy by minimizing
errors in seismic travel time calculations. The method
is based on the assumption that closely spaced earth-
quake pairs share similar ray paths and travel times
when observed from distant stations. By analyzing the
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differences in arrival times between pairs of earth-
quakes recorded at the same station, this method ef-
fectively reduces location uncertainties caused by
velocity model variations, producing a clearer image
of fault structures and seismic clustering.

The earthquake data used in this study were ob-
tained from the BMKG Geophysical Station Gowa
(Indonesian Meteorological, Climatological, and
Geophysical Agency) catalogue, covering the period
from January 24, 2025, to February 7, 2025. These
data were extracted from continuous recordings by
broadband seismic stations, represented by green
triangles in Fig. 2 a. A total of 233 events, with mag-
nitudes ranging from 1.2 to 5.1, were identified from
mainshocks and aftershocks (Fig. 2b, c). Initial
hypocenter locations were determined using the
LocSAT (BRATT & Nacy, 1991) linearized inversion
routine, integrated into the SeisComP4 program
(Hanka et al,, 2010). This process relied on the
[ASP91 velocity model (KENNETT & ENGDAHL, 1991;
KENNETT et al.,, 1995) as a reference for the initial
earthquake locations.

To improve the accuracy of these preliminary
locations, we applied the double-difference method
to relocate the earthquakes. In this method, the
travel time residual between observed and calcu-
lated travel times for an earthquake pair is ex-
pressed as (WALDHAUSER, 2001 WALDHAUSER &
ELLSWORTH, 2000; WALDHAUSER & SCHAFF, 2007):

4 = (=)™~ (et - )™ 0

Where:

t,i( and t,]{. represent the travel times of seismic waves
from earthquakes and to station, respectively.

For this study, event pairs were selected based
on P- and S-wave travel time similarities, ensuring
that only closely related seismic events were in-
cluded in the relocation process. The maximum
hypocentral separation was set to 200 km, with up
to 30 neighboring earthquakes per event. A mini-
mum of 5 links was required to define a neighboring
pair, and the maximum distance between the cluster
centroid and a seismic station was set at 200 km.
These parameter choices were extensively tested to
achieve an optimal balance between computational
efficiency and relocation accuracy.
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Travel times were recalculated using this velocity
model and compared with observed arrival times at
seismic stations. The relocation process iteratively
adjusted earthquake positions to minimize the
residuals between theoretical and observed travel
times, significantly improving the accuracy of the
fault structure delineation.

To assess the reliability of the relocated earth-
quake positions, a bootstrap resampling method
(BILLINGS, 1994) was applied. This statistical tech-
nique introduced Gaussian noise with a standard
deviation of 0.1 seconds to simulate realistic obser-
vational uncertainties. The relocation process was
repeated 5 times, generating small perturbations in
the hypocenter locations for each event. From these
perturbations, 95% confidence ellipsoids were cal-
culated, providing a quantitative measure of the un-
certainty in the relocated positions. This assessment
ensured that the final earthquake locations pro-
vided the most accurate representation of the
Purpri Fault’s seismic activity, offering a clearer
understanding of its structure and potential seismic
hazards.

Differential Interferometric Synthetic Aperture
Radar (DInSAR)

The Differential Interferometric Synthetic Aper-
ture Radar (DInSAR) method was employed in this
study to detect ground displacement associated
with fault activity. DInSAR utilizes Synthetic Aper-
ture Radar (SAR) images taken at different times to
measure phase differences in radar waves, which
correspond to surface deformation (FERRETTI et al.,
2007a). These phase differences are processed to
generate interferograms, which provide a visual
representation of ground movement (FERRETTI et al.,
2007b). The total phase difference between two
SAR images in an interferogram can be expressed as
(HansEeN, 2001, 2002; Rocca et al,, 2007c):

Aq) = A(Pflat + A(pelevation " A(Pdeformation g Aq)atmasfer + A(Pnaise
Where:

Apflat represents the phase difference due to
topographic effects, Apelevation accounts for phase
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changes caused by elevation variations, and
A@deformation corresponds to ground displacement.
Additionally, Apatmosfer represents phase shifts
caused by atmospheric disturbances, while Agpnoise
includes errors from measurement uncertainties. Each
component influences the interferometric phase, and
by isolating these effects, DInSAR enables precise
measurement of surface deformation (Manzo et al,,
2011; Aranalo et al,, 2013; LUEBECK et al., 2020).

The SAR data used in this study were acquired
from the Sentinel-1A satellite for the period January
8, 2025 - February 1, 2025, and downloaded from
the Alaska Satellite Facility (ASF) archive
(https://search.asf.alaska.edu) (Table 1). The Sen-
tinel-1 dataset consists of two master-slave image
pairs, ensuring broader coverage of the study area.
The master image from January 8, 2025, served as
the reference, while the slave image from February
1,2025, was used as the secondary observation. This
approach allowed the generation of interferograms
that capture surface deformation during this period.

Table 1. The Sentinel 1 data used.

No. Acquisition Date Level Acquisition Polarization Viewpoint
1. 08 January 2025 1.0 w 'A% Descending
2. 08 January 2025 1.0 w 'A% Descending
3. 01 February 2025 1.0 w 'A% Descending
4. 01 February 2025 1.0 W Vv Descending

Notes:

The four SLC data used in this research are:
a.  S1A_IW_SLC_1SDV_20250108T213527_20250108T213554_057358_070F29_1808
b.  S1A_IW_SLC_1SDV_20250108T213552_20250108T213620_057358_070F29_BB60

c.  SIA_IW_SLC_1SDV_20250201T213525_20250201T213552_057708_071D04_5D51

d.

S1A_IW_SLC_1SDV_20250201T213550_20250201T213618_057708_071D04_C6FA

Given the extensive study area, a single interfero-
gram was insufficient to capture the entire region’s
deformation. Therefore, four SAR images were used,
forming two interferogram pairs to increase the spa-
tial coverage. The first two images were combined to
produce one image as well as the second image. The
results of the merging were then combined to pro-
duce an interferogram. This merging ensures that all
relevant deformation signals within the study area
are accounted for: Interferogram processing was con-
ducted using the Sentinel Application Platform
(SNAP) version 9.0.0, an open-source software devel-
oped by the European Space Agency (ESA, 2012).

The workflow involved several key steps: (1) The
process began with TOPSAR Split, which was used
to isolate the relevant bursts and sub-swaths from
the Sentinel-1A dataset, focusing on the area cover-
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ing the Purpri Fault (CLErICI et al., 2017), (2) Next,
Apply Orbit File was employed to insert precise or-
bital data, correcting for satellite position and veloc-
ity to ensure geometric accuracy (MANCINI et al,,
2021; LEE et al,, 2025), (3) Radiometric calibration
and speckle noise filtering were then applied to en-
hance the clarity of radar backscatter and improve
the signal-to-noise ratio, (4) The co-registration
process was conducted through Back Geocoding,
aligning the master and slave images using the
SRTM 1 arc-second (30 m) DEM and orbital param-
eters to preserve phase coherence (RicHARDS, 2009),
(5) To further improve image alignment and coher-
ence across burst overlaps, Enhanced Spectral Di-
versity (ESD) was applied (Fanc et al,, 2023), (6) The
interferogram was then formed by calculating phase
differences between the co-registered master and
slave images, capturing surface displacement along
the satellite’s line of sight (FERRETTI et al., 2007b),
(7) All bursts were merged using TOPSAR Deburst
to create a seamless interferometric image, (8)
Topographic Phase Removal was carried out using
the same SRTM DEM to eliminate the elevation-in-
duced phase component and isolate the deforma-
tion signal (ZEBKER & GOLDSTEIN, 1986; HANSSEN,
2001), (9) The result was then subjected to Multi-
looking, which resampled the data to square pixels
and reduced high-frequency speckle noise (Xu et al,,
2022), (10) To enhance the unwrapping process,
Goldstein Phase Filtering was applied, which effec-
tively suppressed noise while retaining the phase
signal (GOLDSTEIN & WERNER, 1998), (11) The filtered
interferogram was exported using SNAPHU Export,
allowing phase unwrapping to be performed exter-
nally with the SNAPHU algorithm, which resolves
phase ambiguity through a minimum-cost flow ap-
proach (CHEN & ZEBKER, 2002), (12) Once un-
wrapped, the final deformation map was geocoded
using Range-Doppler Terrain Correction to project
the radar coordinates into geographic coordinates
(MEYER & SAHR, 2004; ZHANG et al., 2012; NEDELCU &
Brisco, 2018). This processing workflow was carried
out following best practices from previous studies
(McGARRAGH et al., 2015; CLERicI et al., 2017; MARKo-
GIANNAKI et al., 2020; CArBONI et al.,, 2022; PurBA et al,,
2024a), ensuring high-quality and reliable results.
By integrating these processing techniques, this
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study effec-tively analyzed ground deformation re-
lated to fault activity, providing valuable insights into
the movement of the newly identified Purpri Fault.

Results

Historical Seismicity Analysis (2015-2024)

To assess whether the 2025 earthquake se-
quence represents an isolated swarm or part of a
broader long-term tectonic pattern, we examined
historical seismicity in the Kolaka region from 2015
to 2024 using the catalogue from BMKG Geophysical
Station Gowa (Indonesian Meteorological, Climato-
logical, and Geophysical Agency). The analysis re-
veals that historical seismicity in the broader Kolaka
region has been largely concentrated along the
Kendari Fault (Fig. 3), particularly in the Kendari
North & Central segment, likely influenced by com-
pressional forces from the Tolo Thrust (HaLL, 2019;
SERHALAWAN & CHEN, 2024). In contrast, seismic ac-
tivity along the Kolaka Fault system-which com-
prises the North, Middle, and South segments-has
shown more variable behavior. The Kolaka North
Fault has a documented history of damaging earth-
quakes, including a significant event in 2011 (BMKG,
2019; Pasari et al., 2021). However, the Kolaka Mid-
dle segment, which lies closest to the 2025 earth-
quake sequence, shows no record of major or
damaging historical earthquakes, suggesting rela-
tively low past activity.

The fault systems in Kolaka have been interpreted
through both geophysical (e.g., SERHALAWAN & CHEN,
2024; PuSGEN, 2024) and geological (e.g., SOEHAIMI et
al., 2022; SIMANDJUNTAK et al., 1993; Surono, 2010,
2013; WHITE et al,, 2014; WATKINSON & HALL, 2017) per-
spectives, the Kolaka Middle segment is interpreted
as a left-lateral strike-slip fault, inferred from its struc-
tural orientation and deformation trends. The 2025
earthquake sequence, however, presents a contrasting
oblique-normal faulting mechanism, as observed in
both the foreshock and mainshock focal mechanisms,
with significant vertical motion inconsistent with a
pure strike-slip regime. This kinematic discrepancy
suggests that the 2025 sequence may not be associ-
ated with typical Kolaka Middle behavior.
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Fig. 3. Historical seismicity from 2015 to 2024 showing dominant activity along the Kendari Fault and minimal events in the area sur-

rounding the inferred Purpri Fault.

One possibility is that this earthquake cluster re-
veals deformation occurring along an unmapped
fault segment or a structural discontinuity between
known segments. While oblique or reverse-slip com-
ponents can emerge along strike-slip faults under lo-
calized compression, the spatial pattern, rupture
orientation (southeast-northwest), and hypocenter
distribution of the 2025 events differ significantly
from the mapped Kolaka trace. The mainshock oc-
curred in the central cluster, located east of and offset
from the Kolaka Middle segment. This strengthens
the hypothesis that the sequence may be associated
with a previously unrecognized fault.

Comparisons with the Pelosika Fault, located fur-
ther southeast, support this interpretation. Although
the Pelosika Fault is known to exhibit shallow to in-
termediate-depth seismicity (5-60 km), it has gener-
ally low-to-moderate activity (M2-M4) and lacks a
clear history of large events near its mapped trace.
Similarly, the Kolaka Middle segment shows sparse
historical activity. This raises doubts about either of
these structures being the primary source of the
2025 earthquakes, especially considering the clear
difference in fault kinematics.
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Earthquake Relocation of the Mainshock

The relocation of seismic events from January 24
to February 7, 2025, using the HypoDD algorithm as
seen on Fig. 4a (WALDHAUSER & ELLSWORTH, 2000;
WALDHAUSER, 2001; WALDHAUSER & SCHAFF, 2007), ini-
tially focused on the mainshock (Mw 5.1) that
occurred on January 29, 2025. This event was
recorded at a depth of 10 km and exhibited an
oblique-normal focal mechanism, with a strike of
142°, dip of 48°, and rake of -83° based on moment
tensor inversion (HEIMANN, 2011). These parameters
indicate dominant normal faulting with a minimal
horizontal slip.

The preliminary relocation map did not yet re-
veal clear clustering or a fault-aligned distribution,
as it included only the mainshock and limited fore-
shocks. However, it suggested a southeastward dip-
ping fault geometry. This initial result served as the
basis for more comprehensive relocation of the full
aftershock sequence.

A dashed green line was added to represent the
estimated surface trace of the fault based on the
mainshock alignment. The shallow depth and
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Fig. 4. a) Relocated epicenters of the M 5.1 mainshock and after shock with focal mechanism illustration; b) Cross-sectional profile

B-B’; ¢) Cross-sectional profile A-A'

oblique-normal kinematics suggest that this fault is
capable of generating damaging ground motion,
meriting further structural interpretation through
the full sequence analysis. Cross-sectional profiles
(Fig. 4b, c) along transects A-A" and B-B’ further
confirm a steeply dipping fault geometry with
hypocenters predominantly confined to the upper
10 km of the crust, consistent with shallow seismo-
genic activity capable of producing damaging ground
shaking.

Spatiotemporal Clustering of the 2025 Sequence

To better understand the structural organization
of the 2025 seismic sequence, we conducted a com-
prehensive relocation of 233 events recorded be-
tween January 24 and February 7, 2025. The results
revealed a clear spatiotemporal clustering of
hypocenters into three distinct groups: a northern
cluster, a central cluster (hosting the mainshock),
and a southern cluster. These clusters are aligned
along a southeast-northwest trend, which is oblique
and offset from the mapped trace of the Kolaka Mid-
dle Fault, indicating structural independence. In Fig-
ure 5, black dots represent the original epicenter
locations prior to relocation, while green dots de-
note the relocated hypocenters using the HypoDD
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method. The comparison clearly illustrates how the
relocation process significantly improves the spatial
resolution of the dataset. Initially, the events ap-
peared diffusely scattered, lacking any apparent
structural pattern. After relocation, however, the
events align into three distinct clusters-northern,
central, and southern-along a southeast-northwest
orientation. This refinement reveals a coherent fault
structure that was not evident in the unrelocated
data and provides further support for the delin-
eation of the Purpri Fault.

The central cluster corresponds spatially to the
strongest DInSAR deformation, reinforcing its asso-
ciation with the inferred Purpri Fault. The presence
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Fig. 5. Spatiotemporal Clustering of the 2025 Sequence.
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of systematic clustering in both space and focal
depth provides evidence for segmented fault activ-
ity, rather than random aftershock dispersion.

The relocation results exhibit low RMS residual
values (Fig. 6), with most events having residuals
close to zero, indicating strong convergence and re-
liable location accuracy. Nevertheless, the relocation
process was constrained by the limited number of
seismic stations in the region. Due to the small mag-
nitudes (Mw 1-2) of many aftershocks, some events
were recorded by only three or four stations, intro-
ducing increased uncertainty. Despite this limita-
tion, the overall clustering pattern and consistency
in focal mechanisms support the interpretation of a
previously unmapped, segmented fault system.
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values. Even so, the similarity of focal mechanisms
among clustered events, and their consistency with
the surface deformation pattern, gives us confidence
that the faulting style we interpret is reliable. While
the focal mechanism solutions in this study provide
key evidence for oblique-normal faulting along the
Purpri Fault, we acknowledge that uncertainties are
inherent in such analyses, particularly given the lim-
itations of station coverage in the region.

Ground Deformation from DInSAR Analysis

The DInSAR results, derived from Sentinel-1A
SAR imagery spanning January 8 to February 1,
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Fig. 6. Histogram of relocation residual error.

The focal mechanism results in this study sup-
port the interpretation of oblique-normal faulting
along the Purpri Fault. However, we recognize that
there are uncertainties in these results, especially
because the number of seismic stations in the study
area is limited. As highlighted by Pursa et al.
(2025Db), the accuracy of focal mechanism solutions
depends heavily on how well the stations are dis-
tributed and how precisely wave polarities can be
observed. In our dataset, some events were
recorded by only 3 to 4 stations, which may reduce
the accuracy of the calculated strike, dip, and rake

Geol. an. Balk. poluos., 2025, 86 (1), 121-143

2025, reveal clear evidence of ground deformation
along the Purpri Fault. The interferograms (Fig. 7)
show distinct patterns of subsidence and uplift, cor-
responding well with the relocated hypocenters
(Figs. 4a & 5). The deformation analysis indicates
that the western block of the fault has subsided by
approximately -13 cm, while the eastern block has
uplifted by around +11 cm. This asymmetric dis-
placement pattern is consistent with the oblique-
normal faulting mechanism derived from the focal
mechanism solution, further confirming the fault’s
role in controlling crustal deformation in the region.
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Fig. 7. Deformation map in the East Kolaka.

The Sentinel-1A data were acquired in ascending
orbit, with the satellite moving from southwest to
northeast and observing the Earth’s surface from
the west. This right-looking geometry produces
line-of-sight (LOS) deformation measurements that
are sensitive to both vertical and east-west horizon-
tal displacements. In this configuration, uplift
and/or eastward motion appears as positive LOS
displacement (green), while subsidence and/or
westward motion appears as negative displacement
(red). The deformation pattern observed—uplift of
the eastern block and subsidence of the western
block—is therefore interpreted as primarily vertical
motion along an oblique-normal fault plane.

Profiles extracted from DInSAR-derived defor-
mation maps (Fig. 7) along the fault trace (dashed
black line) also show differential vertical movement,
reinforcing the interpretation that the Purpri Fault
is actively accommodating strain release through a
combination of normal and left-lateral slip.
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Discussion

The results of this study confirm that the Purpri
Fault is a newly identified active fault in East Kolaka,
clearly distinct from the Middle Kolaka and North
Kolaka Faults, which are predominantly character-
ized by left-lateral strike-slip motion (SIMANDJUNTAK
etal.,, 1993; Surono, 2010, 2013; WHITE et al., 2014;
WATKINSON & HALL, 2017; SoEHAIMI et al., 2022; SER-
HALAWAN & CHEN, 2024; PUuSGEN, 2024). Evidence
from relocated hypocenters, focal mechanism solu-
tions, and ground deformation patterns obtained
from DInSAR analysis consistently indicates that the
Purpri Fault exhibits an oblique-normal faulting
mechanism, with significant normal displacement
coupled with a left-lateral shear component. These
results are broadly consistent with the preliminary
findings of WijavanTo et al. (2025), who also noted
the presence of an unmapped fault in East Kolaka
based only on seismic relocation data.
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The distribution of earthquake depths suggests
that the Purpri Fault accommodates shallow crustal
deformation, with most seismic events occurring at
depths less than 10 km. This shallow depth of rup-
ture enhances the likelihood of strong ground shak-
ing, raising concerns regarding its potential impact
on infrastructure and human settlements (SREEJITH
et al,, 2016; CraiG, 2019; MinsoN et al,, 2020). Fur-
thermore, the clustering of seismicity along linear,
well-defined patterns implies structural segmenta-
tion within the fault zone, which may play a critical
role in controlling rupture initiation and propaga-
tion during future earthquakes (DELOGKOS et al.,
2020; Wu etal., 2020; NaTawiDjAJA et al., 2021).

This newly emerged clustering behavior not only
reinforces the presence of the Purpri Fault but also
suggests structural segmentation along its length,
which could influence rupture dynamics and seis-
mic hazard potential in future events.

Long-term seismicity analysis from 2015 to 2024
confirms that the region surrounding the Purpri
Fault was largely aseismic prior to the 2025 se-
quence, with most recorded events concentrated
along the Kendari Fault and no significant activity
associated with the Kolaka Middle segment. This
quiescence strengthens the interpretation that the
2025 sequence represents a new activation episode
rather than continued behavior along a previously
active fault. The initial relocation of the mainshock
and its foreshocks revealed a southeast-dipping
fault plane, but lacked a broader structural context.
However, the full sequence relocation uncovered a
distinct three-cluster pattern—northern, central,
and southern—aligned southeast-northwest and
offset from the Kolaka Fault trace. This clustering
pattern, confirmed by low RMS values, indicates
segmented rupture behavior and provides further
evidence for a previously unmapped, structurally
coherent fault zone.

The correlation between seismic and geodetic
data provides compelling evidence of the fault’s ac-
tivity. The spatial alignment between relocated
hypocenters and DInSAR-derived deformation—-char-
acterized by subsidence on the western block and
uplift on the eastern block-indicates that the Purpri
Fault is actively accommodating tectonic strain. This
deformation pattern supports the interpretation that
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strain is released through both seismic rupture and
aseismic slip processes (FaNG et al., 2019; MARKOGIAN-
NAKI et al., 2020; CARBONI et al.,, 2022).

Despite the strong spatial correlation between
the relocated seismicity and DInSAR-derived defor-
mation, it is essential to acknowledge a key limita-
tion of the DInSAR technique: its sensitivity is
restricted to displacements occurring along the
satellite’s Line-of-Sight (LOS). In the case of Sen-
tinel-1A’s ascending orbit, the LOS vector is prima-
rily sensitive to vertical and east-west ground
motion components. However, this configuration in-
herently limits the ability to distinguish vertical up-
lift/subsidence from horizontal motion, particularly
in the north-south direction, which is orthogonal to
the LOS (Manzo et al., 2011; ATzorl & ANTONIOLI,
2011; WaNG et al,, 2019). As such, the inferred
oblique-normal faulting mechanism-while sup-
ported by the deformation pattern-remains par-
tially constrained due to the one-dimensional
nature of the LOS measurement. Without comple-
mentary observations, such as descending-orbit
SAR acquisitions, GNSS data, or 3D InSAR decompo-
sition, the full kinematic interpretation of the fault
movement cannot be conclusively established (Hu
et al,, 2010; CastaLpo et al,, 2017). Future research
integrating these datasets will be essential to re-
solve the three-dimensional deformation field and
validate the inferred fault geometry with greater
certainty.

By combining two independent but complemen-
tary geophysical approaches-earthquake relocation
using HypoDD and deformation mapping using
DInSAR-this study achieves a comprehensive vali-
dation of the Purpri Fault as an active tectonic struc-
ture. This integration is particularly valuable in
regions where surface fault traces are poorly devel-
oped or concealed by surface conditions. The
methodology underscores the importance of multi-
multidiscipline approaches for fault identification,
as has been demonstrated in numerous regional and
international case studies.

The discovery of the Purpri Fault has significant
implications for seismic hazard assessment in
Southeast Sulawesi. Currently, this fault is not incor-
porated into official regional hazard models, such as
those published by PUSGEN (2024), which may re-

133



JosHua PUrBA, RAMADHAN PRIADI, MUHAMMAD FRANDO & IMANUELA INDAH PERTIWI

sultin an underestimation of earthquake risk in the
area. Based on its shallow depth, oblique-normal
kinematic behavior, and the surface deformation ob-
served through DInSAR, the Purpri Fault presents a
credible threat of generating damaging earth-
quakes. To estimate its potential seismic capacity,
we apply the empirical relationship by WELLS & Cop-
PERSMITH (1994), which relates surface rupture
length to maximum expected magnitude. Given the
fault’s inferred trace length of approximately 17 km,
the estimated maximum moment magnitude is
~6.5. While this value is theoretical and subject to
geological confirmation.

The geological context of the Purpri Fault further
supports these findings. The fault is situated within
the Mekongga Complex, composed primarily of
metamorphic units such as schist, gneiss, and
quartzite (SIMANDJUNTAK et al, 1993; Surono, 2010,
2013; WHITE et al., 2014; HASRUL et al., 2021; SERHA-
LAWAN & CHEN, 2024). These lithologies exhibit
markedly different mechanical responses to tectonic
loading. Schist, with its prominent foliation due to
aligned mica minerals, is highly anisotropic and
more susceptible to shear and differential strain, es-
pecially near the surface (WHITE et al., 2014; HASRUL
et al,, 2021). This behavior is attributed to the ori-
entation of platy minerals such as biotite and mus-
covite along foliation planes, which facilitate shear
localization and strain accumulation under tectonic
stress (STALLARD & SHELLEY, 2005; HUESCA-PEREZ et al,,
2016; Mamor et al., 2020). Studies have shown that
shear wave velocities vary significantly when prop-
agating parallel versus perpendicular to schistosity,
highlighting the inherent mechanical anisotropy of
schist (Huesca-PEREez et al., 2016).

Gneiss, though generally stronger and less foliated
than schist, can also exhibit localized deformation
due to its compositional banding (HasruL et al,, 2021).
The presence of alternating felsic and mafic layers
can result in stress concentration and partial strain
accommodation under compressional or extensional
regimes (Mamor et al.,, 2020; Waqas et al., 2024). For
instance, OLIvA-URcia et al. (2012) emphasize that the
alignment of feldspar and mica grains within gneissic
fabrics influences its overall rheological behavior; al-
lowing strain to localize in specific zones without the
pervasive foliation typical of schist.
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In contrast, quartzite behaves as a massive and
brittle lithology with minimal foliation, resulting in
a relatively isotropic and highly competent mechan-
ical response (HasruL et al., 2021). Its deformation
resistance is primarily due to the interlocking na-
ture of quartz grains and the lack of preferred min-
eral orientation, which limits its susceptibility to
strain concentration or shear displacement (ROSELLI
et al, 2010; ApaM et al,, 2020; Waqas et al., 2024).
Consequently, quartzite is more likely to fracture
than to deform plastically, acting as a rigid tectonic
block during faulting.

Based on the vertical deformation pattern ob-
served in DInSAR, it is inferred that the western sub-
siding block of the Purpri Fault is dominated by
schist, which accommodates vertical strain more
readily. In contrast, the eastern uplifting block likely
comprises gneiss or quartzite, whose greater me-
chanical strength leads to more distributed or rigid
responses to tectonic loading. This lithological asym-
metry provides a plausible explanation for the con-
trasting deformation behavior across the fault trace.

Although the spatial and kinematic evidence sup-
ports the interpretation of the Purpri Fault as a pre-
viously unmapped active structure, we acknowledge
that other tectonic or hydromechanical processes
may have contributed to the observed seismicity.
One possible mechanism is stress transfer from
nearby fault systems, such as the Kolaka north/
middle, which may have experienced recent aseis-
mic slip or coseismic stress changes capable of per-
turbing stress fields in the surrounding crust
(BARros et al., 2019; DANRE et al., 2024).

Another plausible explanation involves second-
ary faulting, where shallow slip occurs along pre-ex-
isting zones of weakness rather than primary
mapped structures. Such behavior has been ob-
served in other tectonic settings, including the 2016
Kumamoto Earthquake (FukusHIMA & ISHIMURA,
2020), and underscores the complexity of fault in-
teractions during strain accumulation and release.

The potential role of fluid-induced seismicity
also warrants consideration. Although there is no
known anthropogenic fluid injection activity in East
Kolaka, the geological setting of the Purpri Fault
within the Mekongga Complex suggests conditions
that could naturally facilitate fluid migration. In par-
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ticular, schist and gneiss exhibit strong foliation and
compositional banding, which may act as conduits
for deep-seated fluids released during metamor-
phism. These fluids can locally increase pore pres-
sure, reduce effective normal stress on fault planes,
and trigger fault slip (GuGLIELMI et al., 2008; Kim,
2013; McGARR, 2014). Previous studies have shown
that fluid-filled fractures and metamorphic foliation
planes in anisotropic rocks can modulate microseis-
micity and fault creep, especially in the upper crust
(GoEBEL et al., 2016; YosHIDA & HASEGawA, 2018).

While our data currently support a tectonic ori-
gin for the observed seismicity, acknowledging
these alternative mechanisms provides a more com-
prehensive interpretation. We recommend future
geochemical, geomechanical, and hydrogeological
investigations to further evaluate the potential in-
fluence of fluids and fault interactions in this region.

The mechanical contrast between these litholo-
gies is likely to influence not only the fault geometry
but also the distribution of damage during earth-
quakes. Although the shakemap (Fig. 1) indicates a
relatively low to medium peak ground acceleration
of approximately 27.4- 60.8gal (equivalent to 2.8%g
- 6.2%g, or MMI IV-V), field observations recorded
structural damage in many one-story buildings. Ac-
cording to the official report from the Regional Dis-
aster Management Agency (BPBD) of East Kolaka, a
total of 159 residential structures were damaged
(BPBD, 2025). This suggests that local amplification
may have occurred, possibly due to the deformable
nature of schist and the shallow rupture depth of
the event. Short-period ground motions-character-
istic of shallow, moderate-magnitude earthquakes—
are especially damaging to low-rise, unreinforced
structures, particularly when underlain by materials
that amplify seismic waves (AsrurIFAK, 2010; PuS-
GEN, 2022; PurBa et al,, 2024b, 2025a).

To enhance regional seismic hazard assessments,
future research should prioritize long-term geodetic
monitoring to observe temporal changes in strain
accumulation and deformation patterns (ELLIOTT et
al,, 2010; Xu et al., 2010; L1 et al,, 2011; FIELDING et
al,, 2013). Both deterministic and probabilistic seis-
mic hazard models need to be updated to reflect the
presence and behavior of the Purpri Fault (PAILOPLEE
etal, 2009; PurBa et al., 2024b, 2025a). Incorporat-
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ing this fault into national hazard frameworks will
be crucial for strengthening earthquake prepared-
ness and mitigation strategies.

In addition, future studies should aim to deepen
our understanding of the seismotectonic characte-
ristics and dynamic behavior of the Purpri Fault.
Long-term geodetic datasets from continuous GPS
networks and extended InSAR time series will be in-
dispensable for tracking interseismic strain and de-
tecting potential precursory deformation signals
(ELLioTT et al.,, 2010; Xu et al., 2010; Li et al., 2011;
FIELDING et al., 2013). While this study employed
Sentinel-1 C-band SAR data, the integration of L-band
imagery from ALOS PALSAR-2 is recommended due
to its enhanced penetration in vegetated and topo-
graphically complex terrain, allowing for more accu-
rate and reliable deformation measurements (DE
ALBAN et al,, 2018; Liu et al,, 2020). The fusion of
C-band and L-band data is likely to improve the res-
olution and stability of surface deformation analysis
over time.

The accuracy of hypocenter relocation can be fur-
ther improved by adopting region-specific seismic
velocity models. This study used the IASP91 global
1D model (KENNETT & ENGDAHL, 1991); however, the
application of local or 3D velocity models could re-
duce location uncertainty and refine the geometric
representation of fault structures, thereby enhancing
seismic hazard quantification. Complementary pale-
oseismological investigations, including trenching
and dating of past rupture events, are also essential
to estimate the recurrence intervals of large earth-
quakes along the Purpri Fault (Darvono, 2016;
HowaRTH et al,, 2018; WiLLiaMS et al., 2019). Further-
more, numerical fault modeling and dynamic rup-
ture simulations could contribute to more realistic
earthquake scenario planning (SivA et al,, 2020).

In conclusion, this study demonstrates that the
Purpri Fault is an active, seismogenic structure with
the capacity to generate damaging earthquakes. The
integration of seismological and geodetic tech-
niques has proven effective in fault characterization,
offering critical insights for hazard mitigation. These
findings emphasize the urgent need to revise seis-
mic hazard models, expand geophysical monitoring
networks, and develop targeted risk reduction
strategies for the East Kolaka region and beyond.
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Conclusions

This study presents the identification and charac-
terization of the Purpri Fault, a previously unmapped
active fault in East Kolaka, Indonesia. Through the in-
tegration of seismic relocation using the HypoDD
method and ground deformation analysis from Sen-
tinel-1A DInSAR data, the Purpri Fault is shown to be
an independent seismogenic structure, distinct from
the established Kolaka Fault system. The fault ex-
hibits an oblique-normal mechanism, accommodat-
ing both extensional and left-lateral strike-slip motion,
with seismicity predominantly concentrated in the
shallow crust (<10 km depth).

DInSAR-derived surface displacement, marked
by subsidence on the western block (-13 cm) and
uplift on the eastern block (+11 cm), corresponds
spatially with the relocated seismicity, reinforcing
the interpretation that the fault is actively releasing
accumulated strain. The coherence between seismo-
logical and geodetic observations confirms the
structural and tectonic significance of the Purpri
Fault within the regional stress regime.

The recognition of this fault has important impli-
cations for seismic hazard assessments in Southeast
Sulawesi, as it is currently absent from existing re-
gional fault models. Its shallow seismic activity and
capacity for significant surface deformation suggest
a high potential for moderate to strong earthquakes,
underscoring the need for its incorporation into up-
dated hazard frameworks.

Future investigations should prioritize high-res-
olution seismic velocity modeling, continuous GPS
and InSAR monitoring, paleoseismological trench-
ing, and numerical rupture simulations to refine the
fault’s kinematics, recurrence intervals, and rupture
potential. This study demonstrates the importance
of integrating multiple geophysical techniques in
fault characterization and emphasizes the need for
proactive seismic hazard assessments to enhance
earthquake preparedness and disaster risk mitiga-
tion strategies in Southeast Sulawesi.
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Pe3ume

Pacep Purpri: HoBongeHTHPUKOBaHU
aKTUBHM pacej, y UctoyHoj Kosaku,
HUHaoHe3wuja (Ha ocHoBy HypoDD u
DInSAR)

OBaj paj npejcraB/ba UAeHTUOUKALU]Y U Ka-
pakTepusauujy Purpri pacesa, npeTxoHO HeMalnu-
paHor akTuBHOr pacefa y MHcrounoj Konakwy,
MupoHesuja. Kpo3 nHTerpanujy ceMsMHIKoOr Inpe-
MelTama kopuniifereM HypoDD meToze v aHamu-
3e pedopmanuje Ta u3 Sentinel-1A DInSAR
rnojaTaka, mokasaHo je ga je Purpri pacen Hesa-
BHUCHA CeW3MOreHa CTPYKTypa, pas3/IMduTa Of
yTBpheHor cucrema pacega Kosaka. Paces noka-
3yje MexaHHW3aM KOCO-HOPMaJIHOT IIoOMepamwa, KOju
npusiarohaBa U eKCTEH3WOHAJHO U JIeBOOOYHO
KpeTabe, ca CEU3MHUYHOIINY NpeTeXHO KOHIleH-
TPUCAHOM Y IJIMTKOj KopH (Ay6uHa <10 km).

[ToBpiinHCKO noMepame n3BeeHo u3 DInSAR -3,
06eJiexkeHO cjlerameM Ha 3ana/iHoM 610Ky (-13 cm)
YW HM3/U3ambeM Ha MUCTOYHOM 6Jioky (+11 cm),
MPOCTOPHO OJroBapa NpeMellTeHOj CEU3MUYHO-
CTH, NojayaBajyhu TyMadewe Ja paces, akTHBHO
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ocnobaba akymysnupaHu HamnoH. KoxepeHTHOCT
u3Melhy ceM3MoJIOLIKUX U [e0/IeTCKUX ToCcMaTpaba
noTBpbhyje CTPYKTYPHU U TEKTOHCKU 3Hayaj Purpri
pacezia yHyTap perMOHaIHOT pexXMMa Hallpe3amba.
[Ipenno3HaBame OBOT pace/ia MMa BaXKHe UMILJIH-
Kallije 3a IpoLleHe CeU3MUYKOI PU3HUKA Yy jyro-
uctoyHoM CysiaBecHjy, jep TPeHYTHO HUje NpH-
CyTaH y mnocTojeNMM peruoHajJHUM MojejrnMa
pacega. lberosa miuTKa ceM3MHU4YKa aKTUBHOCT U
KanalyTeT 3a 3HavyajHe MOBpLIKHCKe JepopMaliyje
YyKasyjy Ha BUCOK IOTEHLHjaJl 32 yMepeHe [0 jake
3eMJbOTpECE, IITO HarJlallaBa NoTpedy 3a lheroBUM
YKJbYUUBabEeM Y aXKypHUpaHe OKBUpe OMaCHOCTH.
Bynyha uctpakuBama Tpebasio 6u Ja 1ajy npyo-
pUTET MOJleJIOBaky CeM3MUYKe Op3WHE BUCOKE
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pesosaynuje, koHTUHyHpaHoM GPS u InSAR mnpa-
hemy, maseocen3MoJI0IKOM UCTPAXKHMBAKY POBOBA
Y HYMepUYKUM CUMyJ/aliijaMa pynTypa Kako 6u ce
ycaBplIMJa KHHEMaTHKa pacesa, HWHTepBaJu
NOHaBJ/bakha U NMOTEHIIUjaJI CTBapama pyTypa. OBa
CTy[iMja MOKa3yje BaOXXHOCT MHTErpucarma BUILe-
CTPYKUX re0oPU3UUKHUX TEXHHKA y KapaKTepHu3a-
[[MjU paceja M Harjaumasa NoTpeby 3a Mpo-
aKTUBHUM IpolleHaMa CEM3MUYKOT pU3UKa KaKO
6u ce Mo6oJbIIIaA MPUITPEM/BEHOCT 33 3eMJ/bOTPECE
Y CTpaTeTHje 3a yOJIaKaBame pU3UKa 0] KaTaCTPo-
¢day jyroucrounom CynaBecHjy.
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