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An Analysis of the Fault Plane Solution and
Intensity on the Iksan Earthquake of 22 December 2015

Jin-Mi Kim', Jai Bok Kyung"*, and Kwang-Hee Kim?

'Department of Earth Science Education, Korea National University of Education, Chungbuk 28173, Korea
*Department of Geological Sciences, Pusan National University, Pusan 46241, Korea

Abstract: Fault plane solutions of the Tksan earthquake (M;=3.85) and two aftershocks were obtained using the FOCMEC
(FOCal MEChanism determination) program. The main event showed the characteristic of strike slip faulting with reverse
component. It has the fault planes with NE-SW or NW-SE direction. This is similar to the fault characteristics of
earthquake pattern in the inland area of the Korean Peninsula. In order to detect micro-earthquake events, continuous
seismic waveform data of the thirteen seismic stations within a radius of 100km from epicenter were analyzed by PQLII
program (PASSCAL, 2017) for the period from December 15, 2015 to January 22, 2016. The epicenters of nineteen
micro-events were newly determined by Hypoinverse-2000 program. They are not concentrated along some lineaments or
fault lines. The intensity of the Iksan earthquake was obtained by estimating the telephone inquiries, the degree of ground
shaking or damage all around the southern peninsula. The instrumental intensity was also obtained using PGA (Peak
Ground Acceleration) records. As a result, the maximum MM intensity was estimated to be V near the epicenter.
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Table 1. Source parameters of the Iksan earthquake (No. 1) and three aftershocks (No. 2~4)

KMA(NECIS) catalog

Relocated hypocenter

No. Origin time (KST) Epicenter Mag.  Origin time (KST) Epicenter Depth
yy/mm/dd  hh:mm:ss Latitude (N) Longitude (E) hh:mm:ss Latitude (N) Longitude (E) (km)
1 15/12/22 04:31:25 36.03 126.96 3.85 04:31:25.18 36.0259 126.9484 10.31
2 15/12/22 17:29:10 36.02 126.95 1.16 17:29:11.25 36.0182 126.9513 11.18
30 151222 212058 3603 126.96 169 2120:5933 360256 1269529 753
4 15/12/22 05:02:47 36.02 126.96 0.84 05:02:48.20 36.0238 126.9553 10.56
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and relocated epicenters by this study, respectively.
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&2 2d Chang and Baag(2006)2 Hypoinverse-
2000(Klein, 2002) Tz JZsle] 29 QA5
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Fig. 2. Location of seismic stations for the analysis of continuous seismic waveform data.
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Table 2. List of earthquakes recorded around the Tksan region. The micro- earthquakes except the main and shaded events are
newly detected in this study

N Origin time(KST) Epicenter Depth M.
o yyyy/mm/dd hh:mm:ss Latitude(N) Longitude(E) (km)

1 2015/12/15 12:01:00.53 35.6362 126.7473 9.75

2 2015/12/17 21:48:06.97 35.5279 127.0804 20.01

3 2015/12/19 17:05:14.58 35.8341 127.2500 10.00

4 2015/12/20 12:46:40.26 36.7804 127.2746 9.81

5 2015/12/21 03:54:00.41 35.4145 127.0395 34.56

6 2015/12/22 04:31:25.18 36.0259 126.9484 10.31 3.85 (main)
7 2015/12/22 05:02:48.20 36.0238 126.9553 10.56 0.84*
8 2015/12/22 17:29:11.25 36.0182 126.9513 11.18 1.16*
9 2015/12/22 21:20:59.33 36.0256 126.9529 7.53 1.69*
10 2015/12/24 17:58:24.00 36.1824 127.1850 10.89

11 2015/12/26 01:45:01.63 36.2834 127.6917 8.26

12 2015/12/26 04:22:25.71 36.1755 126.7863 14.07

13 2015/12/27 06:18:28.57 35.9020 127.6748 13.05

14 2015/12/28 01:50:28.43 354184 126.8747 0.14

15 2015/12/28 03:58:33.33 35.6742 127.5725 17.26

16 2015/12/28 20:08:27.66 35.8314 127.1262 13.84

17 2015/12/29 02:13:10.78 35.8409 127.1169 9.97

18 2015/12/30 21:59:23.80 36.0371 127.4874 9.99

19 2016/01/02 13:24:14.85 36.5196 127.2234 10.01

20 2016/01/06 07:03:56.14 35.7921 127.6331 30.48

21 2016/01/06 20:39:05.26 36.0091 128.0516 5.16 3.01
22 2016/01/12 02:10:53.09 36.5713 127.5219 13.01

23 2016/01/12 02:23:14.09 36.2222 127.2111 6.17 1.77
24 2016/01/12 22:45:41.75 35.9200 127.8595 5.58 1.45
25 2016/01/13 14:40:17.26 35.8194 127.2609 10.02

26 2016/01/13 18:43:22.40 36.1852 126.9229 10.00 1.38
27 2016/01/14 12:28:29.85 36.4569 127.4523 12.25

Star (*) means after shocks.
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(a) 2015/12/22-04:31

(b) 2015/12/22-17:29 (C) 2015/12/22-21:20
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Fig. 3. Distribution of earthquake epicenters (¥«: epicenter
of lksan earthquake). K: Kyonggi massif, O: Okcheon fold

zone, Y: Yeongnam massif, F1: Shipjaga fault, F2: Hamyeol
fault ® Compression [ Tension axis
' O Dilatation * Pressure axis

Fig. 4. Fault plane solutions of main event (a) and two
aftershocks (b, ¢) obtained from P-wave polarities of first
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Table 3. Parameters for focal mechanism solution of 3 events

No. Plane 1 Plane 2 P-axis T-axis Data

Strike dip rake Strike dip rake azimuth dip azimuth dip P SH

1 328.08 5823 25.70 223.86 68.37 14550  277.96 6.41 182.69 39.27 19 -
2 166.53 20.59 75.65 1.82 70.08 95.32 87.67 24.90 280.59 64.54 11 -
3 244.89 7.07 -44.89 19.56 85.02 -95.02  284.07 49.74 114.18 39.82 12 -
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Fig. 5. Focal mechanism solutions of 3 events and lineament distribution. F1: Shipjaga fault, F2: Hamyeol fault.
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Table 4. Summary of damage and shaking due to the Iksan earthquake

MMI

Felt Areca

Description of Felt Degree

Cheonbuk Iksan (Hamra-myon, Yongan-myon, Keumma-myon, Osan-myon,
Hwangdeung-myon, Nangsan-myon, Wanggung-myon, Mangseong-myon,
Samgi-myon, Yongdong-myon, Deukgi-dong, Busong-dong, Mohyon-dong,

Almost everyone awaken surprisingly. Bowls
broken or doors of storage fall apart. A lot
of people heard a crash of thunder. Some

v Songhak-dong, Inhwa-dong, Ma-dong, Dongsan-dong, Namjung-dong, people evacuated their homes due to ground
Eoyang-dong, Hamyeol-eup, Seokam-dong), Chungnam Buyeo (Imchon-myon, motion. Strong ground motion was felt for
Yanghwa-myon, Buyeo-eup) several seconds
Cheonbuk Kunsan, Jeonju (Seoseohak-dong, Jang-dong, Seoshin-dong, Deokjin- s}?a ]1?]: Ofn? eog ii;vgiklf:db;c?il;i:noggﬁe

IV dong, Inhu-dong, Songcheon-dong), Wanju-gun (Samrye-eup), Kimje (Keumsan- g Of &n :

dong), Chungnam Nonsan (Daegyo-dong, Kanggyong-eup, Yeonmu-eup)

one heard the noise like passing of tank or
airplane.

I

Daegjeon (Doma-dong, Kung-dong, Jangdae-dong)

Chungnam Seosan (Yechon-dong, Seoknam-dong, Eupnae-dong), Sejong

At dawn a few person wake up due to the
booming sound or the shaking of bed or
doors.

I

Chungbuk Cheongju (Sachang-dong, Kangnae-myon, Sugok-dong, Yongam-

dong), Chungnam Asan (Baebang-eup), Chungju (Angseung-myon), Jeongpyong-
gun), Kangwon Wonju (Ilsan-dong), Kyungbuk Kumi, Kyungnam Keochang-gun
(Keochang-eup), Chonnam Kwangyang (Kwangyang-eup), Kyunggi (Suwon,

A few person wake up due to the shaking
of bed or doors, but most people didn't feel
it.

Namyangju, Hawseong), Seoul (Eunpyong-gu), Pusan (Myongjang-dong,

Chung-dong)
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Fig. 6. Modified Mercalli Intensity distribution of the Tksan earthquake (¥«: epicenter of the Iksan earthquake).
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