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On the Maximum Probable Earthquakes in the Korean Peninsula
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Kim, Sung Kyun Lee, Jung Mo Kim, Jun Kyoung
ABSTRACT

For earthquake hazard estimation, the data containing large historical events and recent complete
observations with various uncertainty should be used together. The traditional maximum likelihood
method is not adequate for this kind work. The maximum probable earthquakes in the Korean
Peninsula are estimated by the method of an extended maximum likelihood estimation. The method can
handle data with various uncertainty. The maximum probable earthquake in the Korean Peninsula is
appeared to be 7.1410.34 in magnitude.
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Table 1. Summary of various cases in estimating seismic hazard parameters.

Case Used Earthquake Catalogue Time Period SD of Magnitde Remark

I Pre - Chosun Dynasty 2 - 1391 0.65 Extreme
Chosun Dynasty 1392 - 1810 0.3 Complete
I Instrumental Catalogue 1905 - 1999 0.3 Extreme
m Pre - Chosun Dynasty 2 - 1391 0.65 Extreme
Chosun Dynasty 1392 - 1810 0.3 Extreme
Instrumental Catalogue 1905 - 1999 0.3 Extreme
\'% Instrumental Catalogue 1913 - 1944 05 Complete
Instrumental Catalogue 1945 - 1959 05 Extreme
Instrumental Catalogue 1960 - 1977 0.4 Complete
Instrumental Catalogue 1978 - 1999 0.25 Complete
A% Pre - Chosun Dynasty 2 - 1391 0.65 Extreme
Chosun Dynasty 1392 - 1810 0.3 Extreme
Instrumental Catalogue 1913 ~ 1944 0.5 Complete
Instrumental Catalogue 1945 - 1959 05 Extreme
Instrumental Catalogue 1960 - 1977 04 Complete
Instrumental Catalogue 1978 - 1999 0.25 Complete

Table 2. The maginitude( M ,,,,) of maximim probable earthquakes and the slope( b value)
of Gutenberg and Richter curve estimated in the present study.

Case M o £SD b+ SD
0 7o oses0ms
o 7455088 070£004
m 716£075 070002
v 697041 066003
v 714%034 067034
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Fig. 1 An illustration of input data to be extended to the case of mixed data containing
extremes and complete part of catalogues(after Kijko and Sollevoll, 1992).
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Fig. 2 Return period as a function of the magnitude.
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