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ABSTRACT

An empirical formula for estimating duration magnitude (Mp) is determined by analyzing 619 epicentral
distance-duration data set, obtained from earthquakes of 1989 - 1998 recorded at the KMA network. Based on
two assumptions: 1) observed signal duration decreases with increasing epicentral distance, and 2) seismographs
of KMA are set at low-gain and therefore inclusion of sensitivity correction term in the equation is not necessary,
scaling predicted duration at epicenter to Tsuboi’s local magnitude yiclded the duration magnitude equation: M,
=2.0292x logt + 0.00124A — 1.4017 for 1.0 <M, < 5.0, where 1 is total signal duration(sec) and A is epicentral
distance(km). Event by event comparison of M, values against M, estimates for 152 events shows that for
events having a same M, the difference in My, estimates reaches as high as 1.1 magnitude units. ~ So. to test the
usefulness of the duration magnitude equation, we have calculated M, -M, relations by which duration magni-
tude estimates are converted to local magnitudes (“predicted” M|, say) which are then compared with the di-
rectly determined local magnitude values. Except for events with stations where duration is anomalously re-
corded long or short, the duration magnitude equation combined with M, -Mj, relations usually gives magnitude
estimates (predicted M, ) which are in an agreement within a 0.2 magnitude units with the corresponding M,
values.

Although this study could gain some insights into magnitudes of the past events, we still need to re-examine
all the observables in order to obtain more reliable and precise information about magnitude and hypocenter
location. So we will pursue a new local-magnitude scaling, as well as refinement of the duration magnitude
equation, starting soon with re-reading the amplitudes-arrival time records of (and hence relocating ) 250+ earth-
quakes of 1979 - present recorded at the KMA network. Thus, with more reliable and precise earthquake
parameters determined we would better understand the recent seismicity and related tectonic process within and
adjacent region to the Korean peninsula.
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Network ©| low-gain 2| X1 7|(42dB)2] 7] &l et gk 0.001(Hirshhorn, 1987)3 fA}3kt high-gain
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FH, TR 35 olare] MM, a2 fitting 3= AN L(IH 35),
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TR Blasgct. epAHezE 2 A7 E4d A8 9 AZ(E 1) dAE 7R Z A
Zt R EE B 204 vjastf. olE A R ASWEZRE Y FAHTEE ¥
28 ), 95-07-24 A o] 0.3 magnitude unit & o] E Bol: AL AYstm v JANL 02
magnitude unit £E o9 olE Hlth

Table 2. Comparison of magnitude estimates for selected events.

Event Epicenter M, M, M,?
98-06-08 38.5N 124 3E 3.7 3.7 37
96-01-24 379N 129.6E 42 4.1 4.2
95-07-24 38.2N 124 4E 42 38 3.9
94-04-22 349N 131.0E 4.6 43 44
94-04-23 35.7N 130.9E 4.1 3.8 39
93-03-01 35.6N 126.8E 3.9 3.7 3.7
92-12-13 35.3N 130.1E 4.0 3.8 3.8

A7) A BluEA] opdg UmAe) XAs H2 G4 Ao M E FEo FHAE gE
Hlagt A3 A&A|zko] o # A O B (anomalously) ZAY &A 715d #5425 L¥ete AL
ALstn F FRe o)t Al E 0.2 magnitudeunit £ oW AdXFE B FUTH

V. 248 4 E9

N8R ARG FFHE 1990-1998 7|HF¢ FRlE D FsHo wATd A9 JF o
2RE ol £ 619 A&EALAAAE AEE Teuboi & FRFA o scaling 5to] % & F 2.2 (4
5)g 2R, EF AETEAE AHREHA 6197159 ARG 152 AW B AEHE
= Z2ASAY. ASHEAY AE JMsAE FEANE AR ASTRY AAAE T o]
BAANLR ALEREE FEE @Astd ADE vusRdch 152 2 dig 72, ALEHE 2
FAFE S Z AXEE vAHE o Zole] Fo] 0.0 FEGEHANM Hd 08 FEUHZE e}
wod, 543 AEE e A AEFE BT FATE & AlolY Aol A 1.1 FEGY
7NAE B a2y A&AZEe] 71Fo] oldlH 08 (anomalously) A &AIZEe] AAY & 7]
29 #F2E Tt ARG Adstn, a8 HZo) AT Ao ASFEAN F2-A%
TE BANE F459¢ o, 729 AAaE 2 FAFE Fol A2 02 75 <9 (magnitude
unit) olWlell A AAste 2o Jeldth olg go] AW FFEoZRE HYPHORE AEHT 2
Zao AgAtozRE AAS FRo Fo] dAEFHA FE olfE AF} A2d A£HAY
Wl 9L F= F oA Y Z—instrumental and propagation response—°] ©| & 2.4l ztzt otz
A ZALst7) WRojtt, 3 REACEE FRAY FAG g3 MEH ALAIZH reading o
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, B Al A X] TS a8 A&A-AGAR 715§ HIH 7527t opd
Tsuboi 7+ 2ol scaling 312 TF  Tsuboi TFE40o] AN ZF9 WY VE(FHID)E A8t #EE
ARG EE nEdm E A AT B4 R FEAC] ofdehE Holrh, wEA o
29 AAS HAAE 7148 W72 E standard Wood-Anderson 7) 502 @ @ale] o] W-A
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EE HEAS 7% 7 Aok
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240 g 1979~ AR 7)Ao Yoz A= A (250+)2 EE 19631978 7|3
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Table 1. List of selected events and observed parameters used in the determination
equation. See text for explanation of entries in the columns.

of duration magnitude

Event | Lat | Lon | Sta | A(km) jt(sec)] A, | Mp | M | M*| M,® | dw/BA | loge,
58-01-18: 35.6 : 129.91 SEQ | 34031 L 270 17.751 3.95:3.66
pUS 175629 1310 377
KAL 1585131 570 385
WUL 115974 1280 116,605 3.76.13.59
DAJ 543 051 320 12275, 3.96 1 3 851 3.83 ; 3.81 | —0.0004i2.5382
chu 545,59 14.95 3.96
SUS 38040 1540 17601 361 7397
CHL 1’364 87 1520 380
ULL 15376117510 368
S sa e YT SES T 57419 960 YiE A0l 2 50 T4 36
PUS T 830,52 330 113.65: 4 37 1 4.17
KWA 1 366.00 420 157.50; 4 37 14 50
DAJ 1 488.394 & 430 130.60: 4 53 14 agi 4411 4.34170.0007:2.9030
SUS 157231 1250 118,401 4 17 L4 36
DAE | 536.95 ¢ 380 128.60. 4 50.. 4 50
BB B A B S T I58 8 T SEG 165,97 1 480 454
PUS {234 43 1500 4.37
FuR.. 22020 200 431 435 4.50 | ~0.0005!2.8046
JEJ 17496.76.1 340 155 000 4. 35 T4 50
G e e TR 7 TSRO T ITL B 160 15 B0L 3.56.13.38
PUS 357,02 150 1 6.15 1 3.46.53.53
KWA | 3B3.04 & 135 1460, 340 13 45
KAL 176361 T 180 151 00t 3.05 15 76 932 3.20 1~0.0003;:2.2456
SUS 1504 331 130 T 4605 314 1 3. 01
DAE 56883 160 1 4.25: 3401307
186111758 6 157 6T SEQ 168,99 1415 330
PUS T 451 85 10.85 395
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