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Methods and Problems of Determination of Paleoearthquake

Magnitudes from Fault Source Parameters
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ABSTRACT

It has been debated that some of the Quaternary faults which were discovered near the
nuclear power plant site whether are capable or not, SE Korea peninsula, thereby, it was
necessary to estimate the maximum earthquake potential from the fault source parameters. In
this study, we reviewed and analyzed the methods of evaluation of the maximum earthquake
potential and also evaluated the maximum credible earthquake from the fault source
parameters to the exclusion for the factor of faulting time. We obtained the paleomagnitude



range of M 6.82~7.21 and mean of M 698 from a certain fault with 1.5 m displacement of
the Quaternary faults have been surveyed along the coast line of the East Sea. And, we also
obtained the mean values of M 536, M 747 and M 6.46 from the other fault which is the
fault surface length of 1.5 km, displacement of 4 m and the rate of seismic moment-release,
respectively. We consider that a cause of the different paleomagnitudes is due to including the
factors of over- and under-estimation in estimating the earthquake potential, and also may not
fully identify the detailed geometry and dynamics of the faults.
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Table 1. Preliminary evaluations of the maximum earthquake
considering the surface rupture length of the faults

. Rupture Length (km)

Source Equations 1 15 10 0
Tocher(1958) M =565 + 098 log L(km) 5.65 582 6.63 7.10
lida(1965) M = 0.76 log L(km) + 6.07 6.07 6.20 6.83 7.19
Matsuda(1975) log Ltkm) = 0.60M - 2.90 483 512 6.49 7.28
Matsuda(1998) M =632 + 0693 log L 6.32 6.44 7.01 7.34
Ambraseys(1988) M =463+ 143 log L 463 483 6.06 6.74
Wesnouskey(1988) M = 5133 + 1.153 log L 513 5.34 6.29 6.84
Archarya(1979, Phili.) M =35+ 179 log L 3.50 3.82 529 6.14
Archarya(1979, Japan) M =486+ 1251log L 486 5.08 6.1 6.71
Slemmons(1982,All World) = 2062 +1 068 log L(m) 527 545 6.33 6.84
Slemmons(1982,R) = 2.021 +1.142 log L(m) 5.45 5.65 6.59 7.13
Bonilla et al.(1984,R) I\/I =571 + 0.9 6 log L(km) 571 5.87 6.63 7.06
Bonilla et al.(1984,Int.) M =602 + 0.729 log L(km) 6.02 6.15 6.75 7.10
Bonilla et al.(1984, All) M = 604 + 0.708 log L(km) 6.04 6.16 6.75 7.09
Khromovskikh(1989, Pacific) M =57 + 096 log Ltkm) 5.70 587 6.66 712
Wells & Coppersmith(1994, All) | Mw = 5.08 + 1.16 log L 508 5.28 6.24 6.79
Wells & Coppersmith(1994, R) Mw = 500 + 122 log L 5.00 5.21 6.22 6.80
Vakov(1996, N+RS) M= 4171 + 1.949 log L 417 451 6.12 7.05
Vakov(1996, N+R) M = 3,161 + 3.034 log L 3.16 3.70 6.20 764
Vakov(1996, All) M =4973 + 1273 log L 497 520 6.25 6.85

Average 513 5.36 6.39 6.99
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Table 2. Preliminary calculations of the maximum earthquake magnitude
obtained from the fault displacements

, Fault Displacement (m)
Source Equations
1 15 2 4 5
Matsuda(1975) log D = 0.60M - 4.0 6.67 6.96 717 767 7.83
Slemmons(1982, All World) M = 6.821 +0.847 log D 6.82 6.97 708 7.33 741
Slemmons(1982, R) M = 6.793 +1.306 log D 6.79 7.02 7.19 7.58 7.71
Slemmons(1982, R-N Oblique) M = 6635 +1.037 log D 6.64 6.82 6.95 726 7.36
Bonilla et al.(1984, Int) M = 6.93 + 0.665 log D 6.93 7.05 7.13 733 7.39
Bonilla et al.(1984, All) M =695+ 0.723 log D 6.95 7.08 717 7.39 7.46
Wells & Coppersmith(1994, All) Mw = 6.69 + 1.74 log D 6.69 7.00 7.21 774 791
Average 6.78 6.98 7.13 747 758
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