The Journal of Engineering Geology, Vol8, NoZ2, August, 1998, pp.99-114

AMCEEH| X[EEtSe EHNY 24
A Statistical Analysis of the Seismicity of the
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The Yangsan fault system of Kyungsang Basin in the southeastern part of Korean peninsula is one
of the most important structures in the peninsula. A number of strong earthquakes occurred in the
vicinity of the fault. It was suggested that this fault can be divided into three segments: northern,
central and southern ones. Earthquake data around the Yangsan fault were classified into two groups

as incomplete and complete ones; the former is the data before the Choseon Dynasty and the latter is

99



°|718}, 0|48, A%

those since the dynasty. The maximum likelihood method was applied to compute seismicity parameters

such as earthquake occurrence rates, b-values of frequency-magnitude relation and maximum possible

magnitudes for each segment and the entire fault. These parameters show considerably different values

from segment to segment. The b-value for the entire fault turned out to be 0.85 and maximum possible

magnitudes for the northern, central and southern segments are 5.2, 6.8 and 6.0, respectively. The mean

return periods for the maximum possible magnitudes for each segments are greater than 1000 years. In

addition, according to the analysis of the frequency-magnitude relation, the occurrence pattern of
earthquakes around the Yangsan fault show more similarity to the characteristic earthquake model than
the Gutenberg-Richter model. The data for each segments are, however, too scarce to obtain any

physically meaningful results.
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Fig. 1. Epicenters of earthquakes during A.D. 2-1997 in the Kyungsang Basin and the proposed

segments of the Yangsan fault system.
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Fig. 2. Simplified geologic map of Kyungsang Basin(after Geology of Korea, 1988, edited by

Lee, D.S.).
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Fig. 3. Time-distance plot of seismicity in the Yangsan fault system during A.D. 2-1997.
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Table 1. Catalogue of historical earthquakes (MMI = V) occurred in the
vicinity of the Yangsan fault,

year month day latitude longitude magnitude source
34 2 0 35.80 129.30 6.44 1
100 10 0 35.80 129.30 6.44 1
123 5 0 35.80 129.30 6.44 1
304 3 0 35.80 129.30 6.44 1
304 9 0 35.80 129.30 6.44 1
458 2 0 35.80 129.30 5.77 1
471 3 0 35.80 129.30 6.44 1
510 5 0 35.80 129.30 6.44 1
630 0 0 35.80 129.30 6.44 1
742 2 0 35.80 129.30 3.77 1
768 6 0 35.80 129.30 5.77 1
779 3 0 35.80 129.30 6.44 1
844 10 0 35.80 129.30 3.77 1
916 10 0 35.80 129.30 3.77 1
1013 12 29 35.50 129.10 4.44 2
1035 9 23 35.80 129.30 511 2
1036 8 23 35.60 129.00 4.44 2
1430 3 22 35.30 129.00 3.77 3
1430 10 9 36.00 129.20 5.11 3
1480 4 7 35.10 129.00 4,44 4
1515 3 29 35.20 128.90 3.77 3
1516 4 26 36.30 129.40 444 3
1518 4 27 36.10 129.30 3.77 3
1523 12 20 35.40 129.00 444 3
1525 5 7 36.50 129.40 3.77 3
1525 10 20 36.40 129.40 444 3
1526 9 23 35.80 129.30 5.11 3
1526 12 25 35.30 129.10 3.77 3
1532 11 10 35.60 129.00 444 3
1554 9 28 35.10 128.90 4.44 3
1564 6 18 35.90 129.20 4.44 3
1667 5 1 35.40 129.00 5.11 3
1694 5 1 35.70 129.20 3.77 3
1710 1 31 35.20 129.10 3.77 3
1736 11 7 36.50 129.40 3.77 3
1743 3 25 35.50 129.20 3.77 3

% Source : 1. Samguksagi, 2. Koryeosa, 3. Choseonwangjosilok, 4. Musha(1951)
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Table 2. Catalogue of instrumental earthquakes occurred in the vicinity
of the Yangsan fault during A.D. 1905-1997.

year month day latitude longitude magnitude source
1814 5 10 35.20 129.10 2.33 BMO
1921 3 20 35.80 129.30 3.67 BMO
1921 11 15 35.20 129.10 2.33 BMO
1928 5 8 35.90 129.20 3.70 BMO
1930 11 2 36.00 125.40 1.67 BMO
1932 11 17 35.60 129.20 350 - KSJ
1936 3 7 35.20 129.10 3.30 L&]J
1937 7 29 35.80 129.30 2.33 BMO
1939 9 22 35.20 128.10 2.33 BMO
1939 9 22 35.20 129.10 2.60 BMO
1939 9 24 35.20 129.10 2.40 BMO
1939 10 22 35.80 129.30 3.60 BMO
1949 10 0 36.00 129.40 2.33 PSH
1952 12 0 35.10 129.00 2.33 PSH
1959 5 0 35.10 129.00 2.33 PSH
1993 12 24 35.90 129.10 3.10 KCMO
1996 5 16 35.30 129.10 2.80 KCMO
1996 11 25 35.60 129.30 2.30 KCMO
1997 6 16 35.30 129.10 2.70 " KCMO
1997 6 26 35.80 129.30 4.00 KCMO

¥ Source : 1. BMO(Bulletin of the Meteorological Observatory of the Government General of Korea), 2.
KCMO (Korea Central Meteorological Office), 3. PSH(®¥<3], 1969), 4. L&J(Lee and Jung, 1980), 5.
KSJ(Kim, S.J., 1980)
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Fig. 4. Mean return periods and probability that certain magnitude will not be exceeded in any

vear for the Yangsan fault system and its segments. E., N., C. and S. represent the
entire fault system, northern segment, central segment and southern segment,

respectively.
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