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An Evaluation of Seismicity Parameters
in the Korean Peninsula Using EQHAZARD

Apr,  olFYr
Yun, Kwan-Hee Lee, Jong-Rim

ABSTRACT

In this study, statistical analyses implemented in the EPRI EQHAZARD programs were employed to
estimate the seismicity parameters in the Korean peninsula based upon an combined Korean earthquake
catalog. The combined earthquake catalog was prepared by performing earthquake clustering analysis on
the collected earthquake catalogs provided by experts of the seismic panel during the PSA for
Yonggwang Units 1 & 2. The duplicate earthquake events and secondary events in earthquake clusters
have been successfully screened. The resultant earthquake catalog was analyzed to quantitatively assess
the incompleteness of the earthquake catalog for specified earthquake magnitudes and time periods. The
result shows that the earthquake catalog of the Korean peninsula is complete for the times periods of
1392 ~ 1750 and 1905 ~ 1989 (AD) and earthquake magnitude above 4.5. The PSHA methodology
of EQHAZARD features the estimation of inhomogeneous @- and b-values within a seismic source.
This study shows various results of g- and b-values corresponding to a specified smoothing
coefficient. The estimated b-value is well constrained lying between 0.6 and 1.0. Also the confidence
of estimated ¢- and b-value for a specifed location was assessed by quantifing the uncertainty of
these parameters using bootstrap simulation.
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Time Period (AD)

Magnitude 1000 - 1392 | 1392-1750 | 1750- 1905 | 1905 - 1989
33-39 0.02 0.00 0.00 0.03
39-45 0.03 0.64 0.01 0.14
45-5.1 0.03 1.00 0.01 1.00
5.1-5.7 0.13 1.00 0.09 1.00
57-63 0.13 1.00 0.09 1.00
6.3-69 0.13 1.00 1.00 1.00
6.9-7.5 1.00 1.00 1.00 1.00

Table 1. A table to show the Probability of Detection for a set of earthquake magnitude and time period. Shaded

areas mean that the corresponding earthquake magnitude and time period is complete.
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(b) Earthquake occurrences that include earthquakes of unknown magnitude
Figure 1. Main earthquakes events in a combined earthquake catalog of Korea. Main earthquakes are obtained by
earthquake clustering analysis using EQHAZARD. Incompleteness of main earthquake events are clearly

seen for the time periods of 1000 - 1392 (AD) and 1750 - 1905 (AD).
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Figure 2. Result of earthquake clustering analysis in geographic space. Same symbols in the figure belong to
an earthquake cluster with the size of symbols proportional to the earthquake magnitudes.

Figure 3. Earthquakes in the combined earthquake catalog between 1392 - 1750 AD. Thick Solid line represents

a region for the incompleteness study and estimation of seismicity parameters. Symbol Bl is used for
the evaluation of a- and b-value. (See Figure 5)
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(b) Estimated b-values corresponding to a specified smoothing coefficient
Figure 4. Estimated values of seismicity parameters of a- and b-value smoothed within a seismic

source corresponding to specified smoothing coefficients.
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Figure 5. Cumulative distributions of seismicity parameters of a- and b-value for the area within a rectangular

grid of symbol B in Figure 3.
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