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Microearthquakes in the Mt. Songnisan area Using temporary seismic network
data and their implications to the 1978 My, 5.2 earthquake

Doyoung Kim - Kwang-Hee Kim"
Department of Geological Science, Pusan National University, Busan 46241, Republic of korea
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ABSTRACT: The recent micro-earthquake activity in the Mt. Songnisan area was analyzed to identify the causative
subsurface fault structure. We have used seismic data between April 2019 and April 2021 collected from a temporary
network deployed in the Mt. Songnisan area by Pusan National University and between January 2007 and May
2021 from the regional seismic network by the Korea Meteorological Administration (KMA). Template matching
was performed with 119 earthquakes announced by the KMA in the study area from 2007 to 2021, and as a result,
274 events were detected, and these events with the templates in a total of 393 events were analyzed. The initial
result of the was determined using HYPOELLIPSE, and the relative earthquake location was performed using
HypoDD for precise analysis. We determined the focal mechanisms of 18 earthquakes with magnitudes greater
than 1.3. As a result of analyzing the focal mechanisms of 18 earthquakes with a magnitude of 1.3 or higher, all
were horizontally moving faults with strikes of WNW-ESE or NNE-SSW. A comparison of the earthquake
distribution and focal mechanism solutions with the mapped faults shows that the previously unknown subsurface
fault in the WNW-ESE trend is the main fault responsible for the micro-earthquake activity of the area. The ML
5.2 Songnisan earthquakeoccurred on September 16, 1978, near the area where this underground fault exists. The

*Corresponding author: +82-51-510-2250, E-mail: kwanghee@pusan.ac.kr
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KMA, U.S. National Earthquake Information Center (NEIC), and International Seismological Centre (ISC)
recorded this earthquake, but each epicenter differed. In comparing the epicenters of each organization and the
results of this study, it was confirmed that micro-earthquakes have continued to occur around the epicenters
announced by NEIC and ISC. However, there are limitations in specifying the exact location of the 1978 Songnisan
earthquake based solely on the current status of micro-earthquakes.

Key words: micro-earthquake, template matching, relative earthquake location, strike-slip fault, 1978 Songnisan

earthquake
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Table 1. Mt. Songnisan earthquake locations and magnitudes announced by the Korea Meteorological Administration
(KMA), U.S. National Earthquake Information Center (NEIC), and International Seismological Centre (ISC).

Institution Latitude (°N) Longitude (°E) Magnitude
KMA 36.6 127.9 ML 5.2
NEIC 36.490 127.877 M, 4.6

ISC 36.3635 127.8335 M, 4.7

Table 2. Origin time of the 1978 Mt. Songnisan earthquake and arrival times of seismic waves at the observation

stations (KMA, 1992).

Origin time Station P-arrival (H:M:S) S-arrival (H:M:S)
1978 /09 /16 Seoul 02:07:28.8 02:07:46.0
02:07:05.8 Gwangju 02:07:34.4 02:07:56.3
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Fig. 1. Distribution of earthquakes from 1978 to 2021
(black open circles) and the 1978 Mt. Songnisan earth-
quake (cyan star) reported by the Korea Meteorological
Administration (NECIS, 2023). A red square indicates
the are shown in the Figure 2.
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Fig. 2. Mapped fault lines of Mt. Songnisan area
(modified from Hwang et al., 1996). The stars indicate
M. 5.2 Mt. Songnisan earthquake epicenters reported
by the Korea Meteorological Administration (KMA),
U.S. National Earthquake Information Center (NEIC),
and International Seismological Centre (ISC).
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Fig. 3. Seismic stations used in this study (KMA: Korea
Meteorological Administration; KIGAM: Korea Institute
of Geoscience and Mineral Resources; PNU: Pusan
National University). The radius of the black circle is 80 km.
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Fig. 4. A typical example of the matched filter method. This method finds waveforms similar to the (a) template
in the (b) seismic data. However, not only earthquake is detected but also false alarm waveform such as (c). The

detected earthquake waveforms are shown in (d).
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