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ABSTRACT: On 29 July 2023, an M, 3.5 earthquake occurred in the Jangsu area. This study investigates the aftershock activity and
characterizes the aftershock distribution and associated fault structures using data from permanent seismic stations together with a temporary
seismic array deployed near the epicenter. During the analysis period from 29 July to 23 August 2023 (approximately 26 days), a total of
153 events were detected from continuous waveform data. Relative magnitudes (M) were estimated using amplitude ratios for events recorded
at four or more stations with sufficient waveform similarity. Initial locations were determined for 131 earthquakes, after which 100 events
were relocated using the double—difference method. The relocated earthquakes are mainly distributed at depths of 3—5 km and form two linear
trends striking NNE-SSW and ENE-WSW. The orientations of these linear trends are generally consistent with the nodal-plane strikes inferred
from P-wave first-motion focal mechanisms for the mainshock and an M, 0.64 aftershock and are comparable to pre-existing geological
structures in the study area. Hierarchical clustering analysis reveals that the dominant aftershock activity shifted temporally between the
two structures during the analysis period. This suggests that the aftershocks were not confined to a single fault plane but likely occurred within
adjacent fault segments or a complex fault system with differing orientations. This study provides high-resolution constraints on aftershock
distribution and fault structure based on a temporary seismic array and contributes to aftershock monitoring and subsurface fault modeling
for moderate intraplate earthquakes in the Korean Peninsula.

Key words: Jangsu earthquake, temporary seismic array, hypocenter relocation, hierarchical clustering analysis, focal mechanism
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Fig. 1. Tectonic setting of the Korean Peninsula and dis-
tribution of instrumental earthquakes. White solid lines in-
dicate the approximate boundaries of major tectonic prov-
inces of the Korean Peninsula, including the Macheollyeong
Belt (MB), Pyeongnam Basin (PB), Nangrim Massif (NM),
Hongseong-Imjingang Belt (HIB), Gyeonggi Massif (GM),
Okcheon Fold Belt (OB), Youngnam Massif (YM), Gyeongsang
Basin (GB), and Yeonil Basin (YB). Instrumental earthquakes
during 1978-2025 are shown by circles (2.0 =< My, <5.0; scaled
by magnitude) and yellow stars (M, = 5.0) (KMA, 2025).
Magenta circles indicate earthquakes that occurred within the
Okcheon Fold Belt. The red star marks the 2023 My, 3.5 Jangsu
earthquake.
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Fig. 2. Distribution of seismic stations, instrumental earth-
quakes, and mapped surface faults near the Jangsu earthquake.
Surface faults from KIGAM (2020) are shown by red lines.
(a) Earthquakes during 1978-2025 are shown by black circles
(1.0 = My <3.0) and white stars (3.0 < M, <4.0). White dash-
ed circles indicate 30 and 50 km radii centered on the Jangsu
earthquake epicenter. The 50 km circle defines the station-se-
lection area, whereas the 30 km circle denotes the area used
to summarize local seismicity, where 193 earthquakes, includ-
ing two events with My, = 3.0, were cataloged. (b) PNUGL
temporary seismic array (pink squares) and permanent sta-
tions (green triangles). White dashed circles indicate 3 and 6
km radii centered on the Jangsu earthquake epicenter.
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Table 1. Temporary seismic stations and a permanent station for monitoring events. PNUGL: Pusan National University Geophysics
Laboratory, KMA: Korea Meteorological Administration.

Institution Network Station Latitude (°N) Longitude (°E) Elevation (m) Seismometer
JA11 35.7984 127.5324 397
JA21 35.8201 127.5272 325
JA31 35.8008 127.5649 391

JA JA41 35.7732 127.5263 365 .

PNUGL Short-period
JAS1 35.8012 127.4943 338
JA61 35.7601 127.5782 604
JAT1 35.7634 127.4849 450
JAS81 35.8384 127.4811 335

KMA KS DGHA 35.8352 127.5711 359 Accelerometer
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Fig. 3. Vertical-component waveforms of a detected aftershock recorded at (a) permanent stations and (b) the PNUGL temporary
seismic array. The event occurred on 6 August 2023 at 20:27:34.68 (M 0.31). All waveforms are normalized and bandpass filtered
at 5-40 Hz. Epicentral distances are indicated below the station names.
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Table 2. Used 1-D velocity model in this study (Park, 2008).

Layer \Eilr?;;t)y Izg;t)h Vp/Vs
1 6.0800 3.0000 1.7175
2 6.5000 23.0000 1.7333
3 7.8000 35.0000 1.7849
4 7.8750 57.0000 1.7928
5 7.9500 79.0000 1.8007
6 8.0250 101.0000 1.8085
7 8.1000 123.0000 1.8161
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Fig. 4. Probabilistic power spectral density (PPSD) plots for all temporary stations and components over the full deployment
period. The color scale represents probability density (%). Gray curves show the New Low Noise Model (NLNM) and New High
Noise Model (NHNM) of Peterson (1993), and black curves indicate the modal PSDs.
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