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Sung Kyun Kim, Jeong Soo Jeon and Myung-Soon Jun, 2017, Seismotectonic zoning by K-means clustering
analysis in the Korean Peninsula. Journal of the Geological Society of Korea. v. 53, no. 5, p. 703-714

ABSTRACT: It is not easy to identify seismic source zone for use in probabilistic seismic hazard analysis in the
intraplate region. There is no unique formal procedure for developing and evaluating seismic source models. The
K-means cluster analysis is applied to seismicity data as a point source to delineate seismotectonic model for the
Korean Peninsula in this study. The number of clusters K determined by KL index and Elbow methods appears
to be five and nine, respectively. A seismotectonic model composed of five source zones is developed and an
alternative model with nine zones is also proposed. Seismicity parameters estimated in each zone are presented.
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LME Y, AR Y2 G ol ofE A=
[e)

AR B flste] 2 AR EH Y= EE
EZ A )| = 4 (Probabilistic Seismic Hazard
Analysis: PSHA) ol A= 2|%1912] AAo| Fast,
2171e) A2 g ANEE PSS HolehA] o
O <t Hrt A XY tgt 7 d-2 Cornell (1968)
o oJaf =Y E e, XY PrbH o2 FHA)7
H, AX R ot T2 o] FHIE 2t HAA XY
% 2 1= 4= It (Anderson and Trifunac, 1978).
AAREE BF ZA | ZKo] TAHHA 2|7 oA
22 e Axlo] AT A= 7S wfol

ot A 7le] WAk A& 7S o AR B
T WA Y2 AR AU ] ®E oA X HE
T SHRAEA Zo), AEA 712, ;EE 2R
PAE H AR )0l #det A o=
g = Sl

o) Az FA Y ¥3] (United States Nuclear
Regulatory Commission: US NRC)+= QA 24
20] AT HIHE $Jstel, ABE BT} A
T 9 AP S4o] BAT XABL A
“-Z&(seismo-tectonic zone or seimogenic source)
2= go]2A4 AOJSIFTHUS NRC, 1997, 2007a).
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Fig. 1. A schematic flow diagram to explain K-means
clustering.
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Fig. 2. SSW/SST versus number of clusters. SSW and
SST denote the within cluster sum of square and the total
sum of squares, respectively. The arrow indicates the
selected number of clusters by the Elbow method.
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Fig. 3. The seismotectonic model composed of five source zones.
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Fig. 5. Comparison of the methods to estimate the maximum earthquake magnitude. (a), (b), (c), and (d) denote
results by the method for Tate-Pisarenko, Kijko-Sellevoll, Tate-Pisarenko-Bayeian, and Kijko-Sellevoll-Bayesian,
repectively. The closed circle and horizontal bar represent the mean and standard deviation in each diagram,
respectively.
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Table 1. Seismicity parameters for the seismotectonic model A delineated by the K-means cluster analysis. SD and
2, denote the standard deviation and the mean occurrence probability per year for the earthquake of which magnitude
is equal to or greater than Mw=5.0, respectively. A£ , (obs)* and A7, (obs)** represent the observed maximum
earthquake magnitude for instrumental and historical earthquakes, respectively. A7, (+£SD)* and A/, (£SD)**
represent the maximum probable earthquake magnitude estimated from instrumental and historical data,

respectively.
Parameters Zone 1 Zone 2 Zone 3 Zone 4 Zone 5
b(£SD) 0.78+0.19 1.00+0.17 0.87+0.21 0.98+0.13 0.83+0.13
As 0.0360 0.0526 0.0362 0.0568 0.0456
M, (obs)’ 5.8 5.0 5.4 6.2 5.6
M, (+SD)" 6.27+0.56 7.03+0.89 6.28+0.57 6.15+0.47 5.87+0.41
M, (obs)” - 6.2 6.2 5.7 -
M., (+SD)” - 6.45+0.56 6.49+0.58 6.43+0.55 -
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