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ABSTRACT 
 
The Pohang area in southeastern Korea was shocked by a Mw 5.4 earthquake in 15 November 
2017. It was the second largest earthquake and the most damaging earthquake during the 
instrumental seismic observation period in Korea. As soon as the Pohang earthquake occurred, 
there has been a considerable controversy over the potential for a causal connection between 
the destructive earthquake and industrial activities to develop enhanced geothermal system 
(EGS) due to its proximity (only a few hundred meters). EGS creates new fractures or expands 
existing fractures through the rock to improve the permeability of fluid by pumping high-
pressure fluid into the rock. Some induced seismicity is inevitable and expected during the 
process. However, it is generally not possible to distinguish natural and induced earthquakes by 
their waveform characteristics. It is also difficult to assess the effect of EGS activity on 
seismicity. The Pohang earthquake sequence provided a unique opportunity to assess its causal 
relation with fluid injections. We noticed abnormal seismicity near the EGS site in 2017. A 
dense temporary seismic array has been installed and recorded the whole sequence of the 
Pohang earthquake including foreshocks, the mainshock, and aftershocks. Here, we show 
seismological observations suggest the Mw 5.4 Pohang earthquake is ‘almost certainly 
induced’ by the EGS activity. Reviewed observations include (1) there were no noticeable 
earthquakes before the EGS activity, (2) micro-seismicity began after the completion of wells 
for the EGS reservoir creation at 4-5 km depths, (3) there are very high temporal correlations 
between micro-seismicity and fluid-injections for the geothermal reservoir creation, (4) there 
are high spatial correlations in locations and depths of earthquakes (foreshocks and the 
mainshock) and injection wells, and (5) locations and depths of well-bottoms coincide with the 
location of the fault revealed by aftershock distributions. They also reveal wellbores for EGS 
are drilled to the fault zone and the fluids were injected directly into the fault zone. Immediate 
onsets of seismicity to fluid injections to create the EGS reservoir also suggest wellbores are 
drilled to the fault zone. The Pohang earthquake show very small amount of additional fluid 
may trigger large earthquakes in a critically loaded fault system.  
 



 
Figure 1. Spatial distribution of epicenters and hypocenters of the 2017 Pohang earthquake 
sequence. (A) Epicenters of six foreshocks (red circles), mainshock (red star), and 210 
aftershocks (black opencircles) recorded in the first 3 hours after the mainshock. The location 
of the Pohang EGS is indicated by a green square. Blue triangles represent our eight temporary 
seismic stations. The red beach ball represents the source mechanism of the mainshock. Black 
beach balls show the focal mechanism solutions of representative aftershocks. Numbers above 
beach balls are local magnitudes. The black beach balls of the ML 2.4 and 3.5 aftershocks, 
recorded 1 and 3 days after the mainshock, respectively, show strike-slip faulting. X−X′ and 
Y−Y′ denote the locations of the cross sections shown in (B) and (C), respectively. (B and 
C) Hypocentral distributions of earthquakes, projected onto vertical planes along the lines 
X−X′ (B) and Y−Y′ (C) shown in (A). The red beach ball in (B) represents the focal 
mechanism of the mainshock projected onto a vertical cross section. PX1 and PX2 denote 
production and injection wells, respectively. Other symbols are the same as for (A). Figure 
from Kim et al. (2018). 
 
 

REFERENCES 
 
1. Kim, K.-H., Ree, J.-H., Kim, Y., Kim, S., Kang, S.Y. and Seo, W., 2018. “Assessing 

whether the 2017 Mw 5.4 Pohang earthquake in South Korea was an induced event,” 
Science 360, 1007-1009. 
 

  


	The 15 November 2017 Pohang Earthquake

