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ABSTRACT: Characteristics of local magnitude scales developed and/or used in the Korean Peninsula are
compared by measuring the local magnitude scale of major 20 earthquakes occurred in and around the peninsula
in the period 0f 2004 to 2014. Due to the radiation pattern and the propagation path of seismic waves and the site
effect, seismic waves recorded at seismometer may have a significant variation in amplitude. However, the size
of an earthquake, local magnitude, should be measured in a statistically stable manner by minimizing the variation.
It can be thought that relatively large standard deviations among the local magnitude scales show the statistical
instability of the magnitudes measured by the Korea meteorological Administration and the Korea Institute of
Geoscience and Mineral resources. In addition, it is observed that station magnitudes measured by both institutions
are increased with epicentral distance. The local magnitude scales of Kim and Park (2002) and Shin ez al. (2005)
show similar characteristics to each other, including low distance dependence of station magnitudes. However,
considering the difference in deriving the scale between the two approaches, it is believed that further study for
the local magnitude scale should be required for the stable measurement of the size of earthquakes occurring around
the peninsula.
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Fig. 1. Comparison of the distance correction curves (-log Ay values).
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Table 1. Event list used in this study (from Korea Meterological Administration).

No. Origin time (KST) Epicenter Magnitude (ML)
Latitude (°) Longitude (°)
1 2004/05/29 19:14:24 36.80 130.20 52
2 2005/06/29 23:18:05 34.50 129.05 4.0
3 2005/08/24 05:06:26 34.06 126.95 3.5
4 2007/01/20 20:56:53 37.68 128.59 4.8
5 2008/01/16 19:58:00 35.65 125.37 3.9
6 2009/05/02 07:58:00 36.56 128.71 4.0
7 2010/02/09 18:08:14 37.45 126.80 3.0
8 2011/04/11 06:11:51 37.72 129.07 3.1
9 2011/05/29 10:22:50 35.58 128.75 32
10 2011/06/15 14:21:49 33.71 127.81 3.7
11 2012/05/11 12:46:04 36.02 127.71 39
12 2012/09/07 02:34:46 36.40 127.25 3.1
13 2012/11/22 03:04:54 35.22 127.97 3.0
14 2013/02/05 21:25:36 35.77 127.97 3.5
15 2013/05/18 07:02:24 37.68 124.63 4.9
16 2013/07/13 02:02:44 36.20 126.16 3.5
17 2013/09/11 13:00:31 33.58 125.40 4.0
18 2013/10/11 16:06:25 36.46 129.61 3.6
19 2014/04/01 04:48:35 36.95 124.50 5.1
20 2014/07/03 21:57:11 35.66 129.76 3.5
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Fig. 2. Location map of epicenters of the events used
in this study. Numbers in circles represent the event
number given in Table 1.
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Fig. 3. Epicentral distance distribution of data used in
this study.
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(2000)9] A2 B I A+ 2HEof ¥l
3] ®Agro] 3™, Kim and Park (2002)2} Shin ef
al. (005)2 A2 ]33t AR AT 74T )
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o] Kim and Park (2002), Shin et al. (2005)2} 3
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A=, A= 71478 (KMAe) 2 Hong et al. (2000)
< station 127} Aot 4] FHBAE 7=

Table 2. Mean and standard deviation of magnitude differences corresponding to the distance correction curves.

Reference KMAc KMAe KIGAMr Hong K&P Shin
KMAc - 0.03+0.31 0.08+0.33 0.26+0.30 -0.04+0.29 -0.07+0.29
KMAe -0.03+0.31 - 0.05+0.19 0.23+0.05 -0.07+0.12 -0.10+0.11

KIGAMr 0.08+0.33 0.05+0.19 0.18+0.18 -0.12+0.18 -0.15+0.18
Hong -0.26+0.30 -0.23+0.05 -0.18+0.18 - -.030+0.08 -0.33+0.08
K&P 0.04+0.29 0.07+0.12 0.12+0.18 0.30+0.08 - -0.03+0.01

Shin 0.07+0.29 0.10+0.11 0.15+0.18 0.33+0.08 0.03+0.01 -
5 g :
] 1 | | L KMAc
g 05 i |0 v,
S (o] 3 :Wﬁ%ﬁw S |o KiGAM,
A ERR S 5
5 05 [ ] * - [ |¥% Hong
] AK&P
] ¥ Shin
0 5 10 15 20 O 5 10 15 20 O 5 10 15 20
Event No. Event No. Event No.

Fig. 4. Comparison of differences of network magnitudes corresponding to the distance correction curves. The refer-
ence magnitudes of (a), (b), and (c) are the catalog magnitude of the KMA (KMA.), the network magnitude obtained
from the distance correction table of the KMA (KMA.), and the network magnitude from the KIGAM report
(KIGAM,), respectively. Star, blue triangle, and inverted triangle represent the network magnitude obtained from
the distance correction curve of Hong et al. (2000), Kim and Park (2002), and Shin et al. (2005), respectively.
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Fig. 5. Slope of station magnitude with respect to
distance. The slope of each event is multiplied by 100.
Symbols are the same as in Figure 4.
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