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The Relation Between Local Magnitude and Moment Magnitude

in the Southern Part of the Korean Peninsula

Hoseon Choi - Myunghyun Noh - Kang Ryong Choi
Korea Institute of Nuclear Safety, KOREA
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ABSTRACT We calculate moment magnitudes of earthquakes occurred in the southern part of the Korean Peninsula
from January, 2001 to February, 2004 and compare them with local magnitudes published by KMA(Korea
Meteorological Administration) and KIGAM(Korea Institute of Geoscience and Mineral Resources). From
this study, we find that local magnitudes of KIGAM have higher correlation with moment magnitudes
than local magnitudes of KMA have. We induce a proper conversion formula by analyzing relation
between published local magnitudes and calculated moment magnitudes. The induced formula can
be used to unify kinds of magnitudes in earthquake catalogues and unified earthquake catalogues
can be applied as necessary factors for analyzing earthquake characteristics, seismic hazards or attenuation
formulas in the southern part of the Korean Peninsula.
Key words moment magnitude, local magnitude, conversion formula
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Fig. 1 Attenuation curves classified by each frequency
according to an epicentral distance (All curves are normalized

as 1).
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Fig. 2 Distribution map of epicenters and stations used in this
study.
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Fig. 3 (a) The displacement amplitude spectrum of the earthquake of Nov. 24, 2001 (The solid black line means calculated
model displacement amplitude spectrum. Gray and dotted line stand for each displacement amplitude spectrum of signal and
noise.) (b) Moment magnitude and corner frequency calculated by grid search method (In this figure, calculated moment magnitude

and comer frequency are 3.9 and 2.6 Hz, respectively.)
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Fig. 4 The histogram shows differences between moment
magnitudes calculated at each station and their average moment
magnitudes. Most differences are concentrated within absolute
value 0.1.
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Table 1 Comparison between moment magnitudes calculated by
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Date This study Herrmann and Yoo* IRIS** Mgkma Mkicam
2001/11/24 39 - 38 4.1 4.1
2003/01/09 38 3.82 - 39 39
2003/03/23 4.8 4.83 - 49 5.1
2003/03/30 4.6 4.61 - 50 4.8
2003/10/13 39 3.80 - 36 39

* : Robert B. Herrmann, Saint Louis University, Yoo Hyunjae, Seoul National University

**: Incorporated Research of Institution for Seismology
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Fig. 7 (a) Corner frequencies selected manually (Closed diamond means average corner frequencies and dotted line means their
regression result.), (b) Corner frequencies calculated by grid search method (Closed diamond means average comer frequencies
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Fig. 8 Dependency of a comer frequency on an epicentral
distance and magnitude, (a) moment magnitude 2.3, (b) moment
magnitude 4.8.
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