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Abstract

In this study, the G-R magnitude-frequency relation was derived using the data of 1,278 earthquakes measured
by the Korean Meteorological Agency for 38 years from August 30, 1978 till September 12, 2016 when the
Kyongju earthquake of magnitude 5.8 took place. The G-R relation of Zog,, (YN per Year) = 3.45— 0.82 M

(R*=0.98) was obtained from a linear regression fitting the earthquake data and then used to calculate
the magnitudes of earthquakes for given recurrence intervals. Using this equation, earthquake magnitudes
were evaluated for various recurrence intervals and compared with those for the recurrence intervals currently
in use. In addition, a sensitivity analysis was performed to examine the effects of future strong shocks on
the G-R relation. As the magnitude of earthquake increased, the constants a and b of the G-R relation
showed a decreasing tendency along with an increasing variance of the relation.
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Figure 1. Histogram of earthquake magnitude data(1978~2016)
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Figure 2. Boxplot of earthquake magnitude data(1978~2016)

Table 1. Summary statistics of earthquake magnitude data(1978~2016)

Total N Min, 1st Qu, Mean Median 3rd Qu,
2.0 2.3 2.7 2.6 3.0

1,278 Max, Std. Dev. SE of Mean Skewness Kurtosis
5.8 0.56 0.016 1.42 3.04
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Table 2. Tabulation of earthquake magnitude data for G-R relation analysis

Bin Central Value (M) Count >N per Year Logl0 (XN
No, Range N SN (Year = 38) per Year)
1 1,962 + thru 2,285 2.1235 257 1,278 33.63158 1,526747
2 2,285 + thru 2,608 2.4465 414 1,021 26.86842 1,429242
3 2.608 + thru 2,931 2,7695 248 607 1597368 1,203405
4 2,931 + thru 3,254 3.0925 165 359 9.447368 0.975311
5 3.254 + thru 3,577 3.4155 103 194 5.105263 0,708018
6 3.577 + thru 3,900 3.7385 45 91 2,394737 0,379258
7 3.900 + thru 4,223 4,0615 22 46 1,210526 0,082974
8 4,223 + thru 4,546 4,3845 6 24 0.631579 —0,19957
9 4,546 + thru 4,869 4,7075 5 18 0,473684 —0,32451
10 4,869 + thru 5,192 5.0305 9 13 0,342105 —0,46584
1 5,192 + thru 5,515 5.3535 3 4 0.105263 —=0,97772
12 5.8 5.8 1 1 0.026316 —1,57978
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Figure 3. G-R magnitude-frequency relation of korean earthquakes(1978~2016)
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Table 3. Magnitudes associated with recurrence interval T years

T (Years) Magnitude (M) Remarks
1 4.2
2 4.6
5 5.1
10 5.4
20 5.8 The maximum gauged magnitude on Sept, 12, 2016
50 6.3 Currently the 1,000—year magnitude
100 6.7
200 7.0
500 7.5 Currently the 500—year magnitude is 6,1
1,000 7.9 Currently the 1,000—year magnitude is 6,3
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