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Relation of Intensity, Fault Plane Solutions and Fault
of the January 20, 2007 Odaesan Earthquake (M, = 4.8)

Jai Bok Kyung*, Seo Yun Huh, Ji Yong Do, and Deokrae Cho

Department of Earth Science Education, Korea National University of Education,
Chung-Buk 363-791, Korea

Absfract: The Odaesan earthquake (M;=4.8) occurred near Mt. Odae, Jinbu-Myon, Pyongchang-Gun, Kangwon Province
on January 20, 2007. It has a shallow focal depth about 10 km. Its felt arca covers most of the southern peninsula except
some southern and western inland area. The maximum MM intensity was VI in the areas including Jinbu, Doam,
Kangreung, Jumunjin, and Pyongchang. In these areas, there was a very strong shaking that caused several cracks on the
walls of buildings and houses, slates falling off the roof, tiles being off the wall, things falling off the desk, and rock
falling from the mountains. In order to get fault plane solutions, grid searches were performed by fitting distributions of
P-wave first-motion polarities and SH/P amplitude ratios for each event. The results showed that the main shock
represented right-lateral strike-slip sense and two aftershocks, reverse sense. It seems that the seismogenic fault may be
the NNE-SSW trending Weoljeongsa fault near the epicenter based on the distribution of epicenters (foreshock, main
shock, and aftershocks), damage area, and fault plane solution. The distribution of the epicenters indicates that the length
of the subsurface rupture is estimated to be about 2 km.
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Fig. 1. Epicenter of Odaesan earthquake (M;=4.8) on the

fault map (KIGAM, 2001)..
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Table 1. Reported earthquake parameters
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Fig. 2. Epicentral distribution of Odaesan earthquakes
including one foreshock and four aftershocks determined by
KMA (open circles) and KIGAM (closed circles).
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No. Sta. Magnitude Remark
Date Time Lat. °N) Lon. (E) (km)
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KIGAM - - . . - - shock
KMA 070120 20:56:51 37.68 128.59 10 48 M, Mai
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USGS 07/01120 20:58:54 37.640 12847 10 44 mb
] KMA 07/01/20 21:08:53 37.69 128.60 1.34
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A KMA 0701120 21:20:56 37.69 128.60 1.19 Afh
KIGAM 07/01/20 21:20:57 37.676 128.588 1.5 Shocelf
S KMA 07/01/20 21:28:53 37.69 12861 1.60
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Fig. 3. Temporal distribution of earthquake occurrences.
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Fig. 4. Modified Mercalli isoseismal map for the January 20 2007 Odaesan earthquake (M, =4.8).
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Table 2. List of polarities for the January 20, 2007 Odaesan
earthquake

. Distance  Azimuth Take-off’ Polarities
Station  “(em)  (degree) | MEC T g SH
(degree)
AND 124.8 175 59.6 up
CHC 68.5 278.5 59.6 down
CHJ 1054 211 59.6 down
CWO 103.6 2953 59.6 up
DGY 8 88.8 141.8 down

ICN 1123 2472 59.6 down
SES 213.8 242.8 48 down
SEO 148.8 2619 59.6 down

SKC 66.9 3553 9117 up
ULJ 131.7 146 59.6 up
WU 56.7 236.2 98.9 down
YOW 583 1913 98.7 up
CHY 88.4 160.4 59.6 up
HOC 62.1 269.7 98.2 down
TBA 70.8 152.5 59.6 up

JES 29.6 165.9 103.6 up
KAN 276 774 104.4 down
YAP 425 257.1 59.6 down

GKP1 200.1 1794 48 up

JSB 42.5 167.5 100.8 up
KSA 1023 348.7 59.6 up
MGB 120.9 1959 59.6 up
SND 622 1622 982 up
UCN 917 133.4 59.6 up
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Table 3. Parameters for focal mechanism solution of main shock (M;=4.8), and two aftershocks

Nodal plane 1

Nodal plane 2 P-axis T-axis

Event - - Data
Strike Dip Rake Strike Dip Rake Azimuth Dip Azimuth Dip
main shock 110 75 3 19 165 241 7 149 13 24
*aftershock 1 185.7 39.7 576 452 574 1139 1183 94 4.5 67.7 11
**aftershock 2 120.8 60.2 193 209 733 148.8 73.2 8.5 3375 33.6 12

*No. 3 in Table 1, **No. 5 in Table 1
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Table 4. Tnput data used in focal mechanism analysis for aftershock 1 of event 2007/01/20 with origin time 21:08:53 M;=19

by KIGAM)
Location
Station Azimuth Take-Off Angle P-Polarity
Latitude (°N) Longitude (°E)
BON 36.5482 127.7981 209.7 59.6 Up
CEA 36.8231 127.2575 231.8 59.6 Down
CWO 38.0833 127.5167 2959 39.6 Down
JA 37.9867 128.1110 309.3 99.1 Down
MGY 36.6552 128.0608 202.9 59.6 Down
wiu 374034 128.0526 2379 98.9 Down
KAN 37.7425 128.8893 73.9 104.7 Down
KHD 37.7009 126.3792 2715 48.0 Up
JSB 373146 128.6876 168.3 101.1 Down
SND 37.1549 128.7984 162.6 98.4 Down
YKB 38.2226 1279925 319.1 59.6 Down
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Table 5. Input data used in focal mechanism analysis for aftershock 2 of event 2007/01/20 with origin time 21:28:03 (M,=2.0

by KIGAM)
Station Location Azimuth  Take-Off Angle P SH- log (SH/P)
Latitude CN)  Longitude (’E) Polarity Polarity ratio
CHC 37.7775 127.8145 2803 596 Down ; -
DGY 37,6904 1286742 747 1400 Down . ;
ICN 37.2907 1274167 248.1 596 Down ; -
DA 37.9867 1281111 3106 992 Up ; -
SKC 382899 128.5219 3558 596 Up ; )
TBA 37.1226 1289523 1514 59.6 Up . -
WiU 37.4034 1280526 2378 99.0 Down Down 03759
KHD 37.7009 1263792 2717 480 Up ; -
ISB 373146 128.6876 1664 1011 Up ; ;
KSA 38.5926 1283538 349.1 596 Up ; -
SND 37.1549 128.7984 1612 98.4 Up ; .
YKB 382226 127.9925 320.1 59.6 Up Down 00339
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