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ABSTRACT

Earthquakes of M5.1, M5.8 and M4.5 occurred in September 12 and 19, 2016 respectively in Gyeongju, Gyeongbuk
Province. Theses earthquakes inflated fears of people and highlighted necessity of detailed countermeasures because we
have considered our country is safe to earthquakes. In the meanwhile, earthquake also impacts groundwater and thus it
was recently reported that the Gyeongju Earthquakes affected groundwater there. This study evaluates daily groundwater
data collected from five national groundwater monitoring stations (Geoncheon, Sannae, Oedong, Yangbuksin, Cheonbuk)
in Gyeongju. The analysis revealed that only groundwater level of bedrock monitoring well hosted in andesite exhibited
earthquake impact while no wells in the other four stations hosted in sedimentary rocks showed substantial responses to
the earthquakes. This may be derived from the difference of seismic velocity of hosting rocks as well as epicenter distance.
Special interest on groundwater monitoring is required to predict earthquakes as precursory phenomena.
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Fig. 1. Locations of five National Groundwater Monitoring Stations of this study in Gyeongju. Epicenters of three earthquakes and

associated faults are also shown (KMA, 2016).
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Table 1. Specifications of National Groundwater Monitoring Stations in Gyeongju of this study (A: alluvial well, B: bedrock well, T:
transmissivity, K: hydraulic conductivity, R: approximate distance from the epicenter of the M5.8 earthquake). Data are from the

National Groundwater Information Center (Www.gims.go.kr)

Name (];:rfv:;zg Welzrrcll;e pth Hosting rock (mg day) (crr%sec) R (km) Site explanation
Geoncheon (B) 89.09 70 Shale 0.43 9.93x107° 104 On stream bank, very close to stream
Geoncheon (A) 89.07 12 Sand/gravel 1.68 2.79x107* " (30 m width)

Sannae (B) 200.04 65 Andesite 2.39 5.32x107 132 Within elementary school, 300 m
Sannae (A) 200.04 6.8  Pebble 0.81 1.59x107* ~ to stream (70 m width)

Oedong (B) 96.8 100 Mudstone 5.04 5.82x107° 17 On stream bank, very close to stream
Oedong (A) 96.8 12.5  Sand/gravel 6.2 8.56x107 ' (10 m width)

Yangbuksin (B) 136.22 73 Mudstone 0.05 1.78x107* 203 Near highway, 140 m to stream
Yangbuksin (A) 136.22 26 Sand/gravel - 1.82x107 “ (22 m width)

Cheonbuk (B) 42.38 60 Conglomerate 243 5.85x107 Within township office, 210 m
Cheonbuk (A) 41.38 8.8  Pebble 2.14 5.16x107 16.1 to stream (10 m width)
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Fig. 2. Groundwater levels at five monitoring stations in Gyeongju for September 2016 (A: alluvial well, B: bedrock well). The red bar

indicates daily rainfall and dates of earthquakes are also marked.
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Fig. 3. Groundwater temperatures at five monitoring stations in Gyeongju for September 2016 (A: alluvial well, B: bedrock well). The red
bar indicates daily rainfall and dates of earthquakes are also marked.
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Fig. 4. Electrical conductivities of groundwater at five monitoring stations in Gyeongju for September 2016 (A: alluvial well, B: bedrock
well). The red bar indicates daily rainfall and dates of earthquakes are also marked.
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