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ABSTRACT: The distance correction term of the local magnitude scale was estimated for carthquakes
in southern Korea using the linear least-squares inversion of the data in each hypocentral distance interval
and the interpolation scheme for parameters between the intervals. Total 1054 short-period velocity seismograms
from 107 local events recorded at hypocentral distances ranging from 10 to 480 km were used in this
study. Simulated Wood-Anderson amplitudes were obtained from velocity seismograms with use of revised
Wood-Anderson instrument response with static magnification 2080, damping factor 0.7, and natural period
0.8 sec. The estimated distance correction term for southern Korea is found to be -logd, = 1.137 log(r/17)
+0.001159(r-17) + 2.0, where r is hypocentral distance in kilometers. The attenuation rate of this distance
correction term falls between those of southern California and eastern North America.

Key words: Southern Korea, Wood-Anderson response, Distance correction, Local Magnitude

(Hong, T.G., Baag, C.E., School of Earth and Environmental Sciences, Seoul National University, Seoul
151-742; Shin, G.S., Korea Institude of Geology, Mining and Materials, Taejon 305-343, Korea)
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Fig. 1. Locations of 11 stations of KIGAM Seismic Network. Total 1054
seismograms are collected from the stations.
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Fig. 2. Epicentral distribution of earthquakes recorded in the period
from December 1995 to October 1998. Seismograms of total 107
events are used in the study.
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Region| N, N,,° Distace correction term Range

ENA* 420 | 38 |—logAy, = 1.55log (4) — 0.22 100 <A <800 km

SsCt | 7,355 | 814 | —log Ay = 1.110log (#/100) + 0.00189(»—100) + 3.0 |10 < # <700 km
_ _ [ 1.00log (#/100) + 0.0069 (»—100) + 3.07/0 <A <90 km

GBx | 479 | 88 | —logAy = | igd o8 TN 0 0096 (r— 100) + 3.0 ] 90 <A <600 km

cCCco| - 106 | —log Ay, = 1.0001og (#/100) + 0.00301(»—100) + 3.0 [0 <A <400 km

WAS| 439 | 439 |—1log Ay = 1.101og (4/100) + 0.0013(4 —100) + 3.03 |40 <A <500 km

* EN.A. : Eastern North America (Kim, 1998)

1 S.C. : Southern California (Hutton & Boore, 1987)

T Tan. : Tanzania, East Africa (Langston et al., 1998)

* G.B. : Great Basin, Western United States (Chavez & Priestley, 1985)

© C.C. : Central California (Bakun & Joyner, 1984)

& W.A. : Western Australia (Greenhalgh & Singh, 1986)

§Namp:

Number of amplitude data used

9 N, : Number of earthquakes used

A Epicentral distance in km
7 : Hypocentral distance in km ( »=V A4*+ kh=depth )

< Y F Uk A AR9ES dHA o ZHEA sl 2AdAME ¥ A271E 100
2 299Esn RRAeR AXAEE HAstel  kmE GAHA #Ask, dA] HMAdAME
AeSo] HEARO T @9 AW T 110 km, 130 km, 140 km, 160 km, 180 km,
T2 3ok A A s x4, K, S, M,= 200 km, 220 km, 250 km, 260 km, 300 km=Z
ooz & ¥ AA WY AA T A HA STPIAG A0 kmeld)e] £
7 4 243 HEth AdgEE Axd A8 Fe A9 11 HHER FZte] A7
w22 54 ase [Ee AA A 9 (200480 km)oll Mg} gl £7h AR, o
A ANEER RS A £4 2hd AF 7O Fde AWee ARedsas Hiby
HAE3Ack 2 247 A r& Al Az & ol&st HA AYFERAE AR T
o tEom Idlo] H3, o] Agore Azl 2% 9L st aYn=E, 7 AHee] F3t
FHQAE o] &gt dPshs A £4e AAo] Fasit:

A5 A AESd HEE Fol sl A I8 5% 7} AWYHEE 100 km 71349 17
Akt km 7]EAo2 7 A £ 24F vehd

LA el

A4 2he] 89%2] kg7t 1A= 200 kmuj
of EAF. aeEE, Z7te] Lwdle) FIHe

QARUPRAE 20} AR TR, A7 ST B9 100 km 7EAE

t} H]E 17 km 7)&240] 100 km 7|Z2d] 1]
3l geldolAt, 27 5ol Hio] of 4w
Higatel F2hs Aty WA SR vrol AlskE A 17 km VR4S A

A8 ATk 5
o WAL & 5 Awdle dBe wHsb) 9 BN 2 2P oA ©n ol kol
sl RRFoz FUHES itk AR/t W S 17 knvk 24 ¥ele] vs @%oE ¢
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Table 2. Calculated station cotrection factors for the KIGAM stations.

Station N omp : S ew' Sas' S ew' Sns' Sew Sns
CGD 34 -0.057853 -0.102142 -0.058584 -0.102573 -0.024767 -0.069056
MUN 12 -0.036799 0.775760 -0.048318 0.764241 - -
KM 37 0.063228 0.071138 0.049694 0.057604 0.087347 0.095257
KMH 44 -0.084079 0.008165 -0.085372 0.006871 -0.051337 0.040906
HAK 50 -0.098556 -0.028699 -0.109142 -0.039284 -0.073718 -0.003861

DK} 85 -0.144116 -0.126585 -0.136610 -0.119079 -0.101247 -0.083716
MKL 81 -0.099738 -0.096795 -0.108119 -0.105176 -0.072344 -0.069401
BBK 73 -0.333690 -0.288417 -0.346677 -0.301404 -0.310500 -0.265227
CHS 53 0.086099 0.018729 0.106941 0.039570 -0.143008 0.075638
GRE 18 0.287611 0.315052 0.328614 0.356054 0.368218 0.395659
MAK 40 -0.040590 -0.087723 -0.051210 -0.098342 -0.016864 -0.063996

" Sew, Sas
f Sew s Sws
" Sew, Sws:
5 N

5‘4 AAT d3foltk. g FAG wpe} o] 17
Aol 28 A2 4 829 100 km 713
/_\_l’oﬂ o3t AY 4 LAE Az HY o)%3 B
ASlz2, 24 sl el 100 km 71348 4
&3tel WANE vsstke AY £4 24F 4
% g3t o1& 17 km 71E4 02 HEsieE s9ich
7 2SR BOYE 48T 1, olfd &
2ol 2dmel Sl el A G v
ol HEE Ay fkel dF Aadsos
(least—squares fitting)-2 A4 HAF 87} 54 o]
A4 ol8E 1030 km o)A AEH. 100
km 7402 BHH HoalrgE(least-squares

fitting)> Thy 23} o] ZojAth

—logAy, =

1.137 1og(10—70> + 0.001159(»—100) +3.0 (15)
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Fig. 6. Comparison of distance correction curves deduced in this study with those from
a few different regions in the world. We assumed a reference depth of 8 km in eastern
North America.
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Fig. 7. Differences between the local magnitude 3, determined in this study
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Fig. 8. Residuals between calculated magnidude ( 5%) from each station
data and the event magnitude ( 3£,) given as a function of hypocentral distance
and those with 95% confidence limits (b). The circular symbol with a cross
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The scatter (a) of the local magnitude residuals 37 for same events and
95% confidence limits (b) against hypocentral distance. The 3/, is caluculated
using the distance correction term and the station correction factor, and M5
is determined using data from all the stations.
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