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Confidence Interval Estimation of the Earthquake Magnitude
for Seismic Design using the KMA Earthquake Data
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&3 Aw0] g TRES Wiedsto] ARSIl wiel] tlekst A/t E=e] A delx] &80 715

M0 AR, AF7|ZE, S A, A Z] I Kernel 2238, st 2E

Abstract : The interest on the potential earthquake magnitude and the request on the earthquake-resistant design
examination for coastal structures are emerged because of the recently occurred magnitude 5.8 earthquake in
Gyeoung-Ju, Korea. In this study, the magnitude and its confidence intervals with the return periods are estimated
using the KMA earthquake magnitude data (over 3.5 and 4.0 in magnitude) by the non-parametric extreme value
analysis. In case of using the “over 4.0” data set, the estimated magnitudes on the 50- and 100-years return periods
are 5.81 and 5.94, respectively. Their 90% confidence intervals are estimated to be 5.52-6.11, 5.62-6.29, respec-
tively. Even though the estimated magnitudes have limitations not considering the spatial distribution, it can be used
to check the stability of the diverse coastal structures in the perspective of the life design because the potential
magnitude and its confidence intervals in Korea are estimated based on the available 38-years data by the extreme
value analysis.

Keywords : Earthquake magnitude, return period, extreme value analysis, confidence intervals, Kernel distribution
function, coastal structures
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Fig. 1. Truncated cumulative distribution function estimation of the earthquake magnitude.
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Fig. 2. Estimation of the earthquake magnitude and their confidence intervals with the

Table 1. Confidence intervals of the earthquake magnitude with the return periods.

1 i 1
40 50 &0
Return Period (years)

30

70 80 90
of using the earthquake magnitude over 4.0

return periods.

100

Earthquake Magnitude > 3.5 Case

Earthquake Magnitude > 4.0 Case

K L90 L50 M us0 U0 R90 L90 L50 M us0 u90 R90
5 4.85 4.96 5.03 5.11 5.20 0.35 4.92 5.02 5.09 5.17 5.26 0.34
10 5.07 5.17 5.25 5.33 5.44 0.38 5.16 5.27 5.36 543 5.55 0.39
15 5.16 527 5.37 5.45 5.61 0.45 5.28 5.39 5.48 5.57 5.71 0.43
20 5.23 5.33 545 5.55 5.72 0.50 5.34 5.47 5.57 5.66 5.81 0.47
25 527 5.37 5.50 5.62 5.80 0.53 5.39 5.52 5.63 5.73 5.90 0.50
30 5.30 5.41 5.55 5.67 5.86 0.56 543 5.56 5.68 5.78 5.96 0.52
35 532 5.44 5.59 5.71 5.90 0.58 5.46 5.60 5.72 5.83 6.01 0.55
40 5.34 5.47 5.62 5.76 5.94 0.60 5.48 5.62 5.75 5.87 6.05 0.56
45 5.36 5.49 5.65 5.79 597 0.61 5.50 5.65 5.78 5.90 6.08 0.58
50 5.37 5.50 5.67 5.82 5.99 0.62 5.52 5.67 5.81 5.93 6.11 0.59
55 5.38 5.52 5.69 5.84 6.01 0.63 5.53 5.69 5.83 5.95 6.14 0.60
60 5.39 5.53 5.71 5.86 6.03 0.64 5.55 5.70 5.84 5.97 6.17 0.62
65 5.40 5.54 5.72 5.88 6.05 0.65 5.56 5.72 5.86 6.00 6.19 0.63
70 541 5.55 5.73 5.89 6.06 0.65 5.57 5.73 5.88 6.01 6.21 0.63
75 542 5.56 5.74 5.90 6.08 0.66 5.58 5.75 5.89 6.03 6.22 0.64
80 5.42 5.57 5.75 5.92 6.09 0.66 5.59 5.76 5.90 6.04 6.24 0.64
85 543 5.57 5.76 5.93 6.10 0.67 5.60 5.77 591 6.06 6.25 0.65
90 5.44 5.58 5.717 5.94 6.11 0.67 5.61 5.78 5.92 6.07 6.27 0.66
95 5.44 5.59 5.78 5.94 6.11 0.67 5.62 5.78 5.93 6.08 6.28 0.66

100 5.45 5.60 5.78 5.95 6.12 0.67 5.62 5.79 5.94 6.09 6.29 0.66

* RP = return periods(years), M = mean of the estimated magnitude, L50, U50 = lower and upper limits of the 50% confidence level, respec-
tively; L90, U90 = lower and upper limits of the 90% confidence level, respectively.
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