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Characteristics of Seismic Activity in the 20th century and
Analysis on the Damage and Intensity
of Yeongweol Earthquake(December,13, 1996)
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ABSTRACT

The earthquake data(M=4.0) for post-1900 in the Korean Peninsula show temporal variation
with active and quiet periods, The pattern is quite similar to northeastern China and Inner
Zone of Southwest Japan. Yeongweol earthquake occurred in the seismic gap region of the
Korean Peninsula., This is the first medium-size earthquake in inland region of the southern
peninsula since 1978. The intensity based on the felt area estimation of about 400 places
shows MMI III-VII in inland region, II on Cheju Island and I on Ulreung Island. The
isoseismal of MMI VII shows an elongated circle in the direction of NE-SW and covers some
parts of Jungdong-myon, Yeongweol-kun, Sindong-eup and Nam-myun, Jeongseon-kun. There
occurred quite strong shaking, numerous cracks on the walls of buildings, falling and
movement of slate and tiles on the roofs, falling of tiles from the wall and falling of
materials from desks, rock falling from mountain and collapse of gravel layers on the river
side. The least square fitting of the intensity data of the Yeongweol earthquake by a
popular intensity attenuation relation yields the following:

I = Io + 1.82249 - 0.65295%1nR - 0,00707%R

*  Eadcidz Y34 A
e ARTid 24 FIY
ek G 7]



LA &

FreEtrottt Fhol #1213 WEE T H5F A9 & AR ke ¥4 35 713
(BR) ¥3%E B4sh= 79224 AJVF=(FigE AHo] wiel xjol7t vehtz|gt 3 - g
713 A #Fo] mf¢ AR #E 43S UEIdtHKyung et al, 1986). e 19949 o]F o]
ol e AW Bo] F3A Frista dlon £3] et 4 J2 HPolME v2F FRE
ot oy atale] A zlo] WAt 19964 124 13¢€ FY U FAH ool LAY M
19783 FZAAM=5.0) oIF UEAIYA AT WA FH42 ez 2 u]7} of¢ At
3 & 4 rh

+ @7 20C Y= AA/F FES vt | A Ao #AY & 23 2z H
Aol el W d ¥ Fxofl ) A FHE Hrt FMSA SIS 2 A A= Yt
staiz} gich of 23t 2} Azlel wE AITY A A= Frhe A= Aol wE A ¥E ¥
7t Soll ol f&Y A2 VEH + UL Aot}

2. 20C $itx A APF 54

T fE A2 oA LAY FR o] AA¥F AFNE EEX(Fig2)E =A%)
H ol g2 54 mpote £ gl

D XA oz AAYFo] HE7](1925-19539, 1974d-8=))et v|RE71(19008-1924d, 1954
-1973d)7} WEEHHEA YAt QTh(Fig5, Fig.6).

2) ¥tz A HEIE T3 2 FWHoR el 2 U3t 25 9 5¥ USAY34
° N-38° N, 127° E-1295° E)o|thFig.3, Fig.4).

3) FHEAHL ol x|F FHGo A WA X Fo|n BEI|V} AGEE F¢ o] Ao -
UAY 7Hs/do] &rHFig.3, Fig.4).

4) itz AJF/FL FIEFH A9 & AR Ut Ao g nf¢ FAIR B YA
< Yepdch

3. UAA: AAEX f 3 ofu]y FY

H

2712 Q4:Ql e, WA Az, U o], 4R 5 AR ¢ 49 xWo] & I
7178 (11A13), IRISIABEF), T2z FSLEA Ao 7188 =3 7|§S 722 3}
AchFig.?). = AW 9 7o ozt A} 9 U 2zt AFHL HYPO71(Lee and Lahr, 1975)¢)
Y&, AR FEM)E= Kanbayashi and Ichikawa(1977)8] A& o] &3}act o7 AR
B AAM=45: 7|H¥E®)9 A2 94+ o Yl
o} 37° 15757, 128° 4213, zZol: oF 8km, UAAAZE: 1996 1249 139 134] 108 17.17%

TR 25 ol Aol thste] EXUBE AIEI o 1Y 5 Y BEE drfolja] A
T A A TAQA UGS B o212 o 133 71 &EE QrhFig8, Fig9). 72 25 ol3te] o]
& X A 713¥ BEY 9 ado) BSHY F2F uigdA BF3] oY) wRe & x
e Aot Flo] HH of gol UAAYE 7Hsd 2 wiAY 4 ¢l 4 BE Lo T3 PRIy



Tt o] gle] ThATIE 3 R N36° EY E-WHae ¥ g 42 4 glon PH
—& 71-‘4 SAUgoln tEF $E2 AxtFol Jiych U o] AE AN T&ARY Eu9A
A wiof thE xtgo} Wol o3 AFEE wEHdlel 23 £FE 4 o on]y FAolc}

4. M= =AYy

AxE ofF A HoA A AFoll 23] A AAM ZZoju F42 EA|, +2F E& AdAY
AAAA 3% F=24EH A5 H7E EET Zolvh FUAMe] AF 2 A HelM A"
Haj @ AF A= ALY AFRE ¢ Yt BA dAHEAH o AL AH & AA
o] Foi At}
oRtg FAHeR WA o 0km oW Y: 2xte] AA FAPYEE Bl u AP AL Z
Aol VFPEE T334
o7|EfA Y UYL B RE J7RR AHL F2 BFLE, E4F AR YY AHE YA 3o
4007149 ZAA F=7 vefEddch AFHor 2E UEFEER ARG en A, &, B AY2
Hag 22134 oA, AYUAY FE XA ol AABEE ZAbsHACE 2APEY2
- AHEAE B I A FFVNB(F, HAFL, Y, A¥L A F2 UYA, 2 F

- AR 9 Qe dEH100992]9).

- AT AFYaele] RAH250F)o thyt dER] AL
- 71780l R3E Z 714 R A& RIAxE
- 2t AEAL LR ZH A9 AR AW BaxE H=E

5. Aol & A F= A=AF

F ma] X9 AAE F ARG P4 FRVIE wel UEH 4A7E Yoy
2y AEFAE3 ¥ JISEo] Wol X3 Qrt. Y& FHe2 wkE o 20km olLfYy
9 3z} APz FE2 o3} o] 3tAThFig.10).

Damage A: 7% 3l FFAEY Hol 1024 ol & HA.
289 7ighgt AHET e YA €39 B3, 9 el ¥E, 22V,
EAFEAZIEC] AdulolL} AMatels "oy, z1732] B3
Damage B: 7} W FFUE vlAl 4. =20 o] Yehd.
o] iyt "ol Uzl It AT o Ay, Adut 919 o] HolA.
Damage C: ZEol Fdolu} ¥ &AM & Jeut Ayt 2ol oJ3) 4is] EA7L
olB 3t AL tia Hol. uid? e EAV EEH.

F2 M3 A g FHOE FHT F5H SFecAM BHUZ FH HYele o2& ¢
30km Zol#t 204 km JF& 2tz UehtW FE NE-SW Wekoeg ozt A& uehdr}
(Fig.11). B2E2oMdE 24 e &%t 7 ]2 A=g H7I3tr] 93] £38  Modified Mercalli
A= AF(Richter, 1958)& F&3lgom olulES Ff 43F oj3te] UFE 7|&o=: Frstdct
(Fig.12).

VI Alg g9 F5d W shEd duh, AT AFE FH L R Al
VI 2lg B, 9, e, BA, B, AN, <9,
V Ay 2, S 3HE, 2N, BF ‘%’b B, 4, A, oY 2%, 3, WA, AR, 2F



3 )

¥F 3%, Y &4, dA, 26, 371, B3, 24, $A, ¥4, o13, 99
VA9 2y, ZF, 4G, ¥, 43, A5, 37, o, §4, d4, FE, 35, FEY, 9%,
Y, FFY, A%, dal ME, A, £, Fo, 24, 2, 3, &2, 3, ¢, ¥

[~}

M 29 : 937, F¢, FF, 24, €3, A+, &4

029 : B2, i, ¢=, 2%, AF

[ x4 &=

(o]
w

6. dYx W] A=AAE

$l AEE 7|22 FPH FAEENA Ho ASAIZLS ATl I Uehin] 3] &
2] AR YGollA A dF AR GZ AL AL I ool HREE I, B [& Ul
th SAxY EXIUL BE AYTHolM NE-SW Wae s A= Yehlal Moz Mo
o EREE= Hay W Rrkx] BAFYo] AAH Uehls A3 Holu} Fote] BEEH(AE,
FEA, BB, F2)o] XY KoM W AIARE, F A2lo "zl wE AHE Yeld:=
Z%& HATrKFig.12).

Z A=AZol sigshe AT FPURE S T8t 2 axlgol 23] AxZo] Bl d
2] o §H& A 2w A okt PrhFig13).

I = Io + 1.82249 - 0.65294*1nR - 0.00707*R

o] AolA Ioot RE 2tk MM Fopdix el AWAz oIt ¢ AE ZH& 0.00707/kmts 20C HHEtol A
WY FHE A AL 23 g Fd 2] a4l 0.0068/km(Lee, 1984)2} RARE Az}
& vlepdch

7.3

che

1) 20C ¥tz 23L& ¥E7](1925-1953), 1974-Vz2h)et vjE571(1954-1973)7} HHEE B A wdAE 3}
3 oden ¥FUE B3 A IPYes Urhles 22 € $3 9 SHUSx|Holt)h d4x]
2 ol AW FHAol LAY ¥ 2 3ojn UFI|I} A&EHE T o] FyAoja A]Ro]
WY 7Hegdo] &Ll .

2) 39 AL G AHolM oifE EAEHGon, Hr MMIEE Violn ZYs FUF 25
A, BAE AES, 58 9 UYEA SAEHLS N E NE-SWHBe 2 AAw o] vehdt,
of A gojx= FF 71EY AUl YFdHo) iy Fdo] wANon, MY A HolxAY
o4, Eldo] "ol umidy gl SAU A Aube] EAZF "old, A ¢2] g} AHE
7h Bold, 234 gl FUF, siA 9 xtgSo] FuUl, £22] YA Fo| velylth

3) 2% doioly FUxe] gt Azle] wE AE UM HAA AW} FAxAY A% 7
H&2 KA A2E vehdc)



¥

Kyung, J.B., Oike, K. and Hori, T., 1996, Temporal variation in seismic and volcanic
activity and relationship with stress fields in East Asia, Tectonophysics, vol. 267,
331-342.

Lee, K., 1984, A study on intensity attenuation in the Korean Peninsula, Jour. Geol, Soc.
Korea, vol. 21, 2, 140-146.

Lee, W.H.K and Lahr, J.C., 1975, HYPO 71: A computer program for determining hypocenter,
magnitude, and first motion pattern of local earthquakes, Geol. Surv, Open-file

Rep. (U.S.), 75-311, 1-116.

Richter, C.F., 1958, Elementary Seismology, W. H. Freeman and Company, 768.

Kanbayashi and Ichikawa, 1977, A method for determining magnitude _of shal low

earthquakes occurring in and near Japan, Earthquake report(MEEEEF3R), 4, pp.57-61.



138
1§>7
o B © "% SW JAPAN
132 o © O ("IKH Zone)
E O O
° & . o,
. P, . y
Ed -
126%€{ ., % 178 KOREA
e 0.. L
) o o © o°0© Be
120 €+ o O @f”“
o CHINA
. (@] © 0
114 €4
o O
108€E T . v T . T T -
1500 1920 1940 1960 1980 2000

° o] C) ()

45<MCS 5KMCE 6KMIT T<M<IB

Fig.1 Space-time distribution of earthquakes in northeastern China, Korea and Inner

Zone of Southwest Japan.
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Fig.2 Distribution of earthquake epicenters(1900-1996) in the Korean Peninsula.
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Fig.3 Distribution of earthquake epicenters(1950-1996). Dashed line indicates seismic

gap region,
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Fig.4 Space-time distribution of earthquakes(1900-1996) in the Korean Peninsula.
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Fig.5 Time sequence of earthquakes from 1900 to 1996 in the Korean Peninsula.

cp 1960 81,81 B9 .68 - ZHEE 21,81 9863 . M 4.9-8.8  H=43F
I
{
.
45 4
-
20 4
=
1
T T T T T T T T A T T A T T T T
=) 18 2@ ! 49 s

T T T I T T T YT T T T
79 =1-) 9

o

Fig.6 Cumulative number of earthquakes from 1900 to 1996.

_.84._



1VE

STATION
= KMA

CIRLS

O KNUE

Fig.8 Spatial distribution of mainshock and

aftershocks(M=2.5).

Fig.9 Temporal distribution of mainshock and

aftershocks(M=2.5).
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Fig.7 Location of seismic station and

epicenter of Yeongweol earthquake. The
abbreviation is as follows:KMA(Korea
Meteorological Agency), IRIS(Incorporated
Research Institutions for Seismology) and
KNUE(Korea  National University of
Education).
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Fig.10 Classification of damage around the

epicentral areas,
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Fig.12 Modified Mercalli isoseismal map for
the December 13, 1996 Yeongweol
earthquake(M=4.5).
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Fig.13 Intensity attenuation with distance
due to the Yeongweol earthquake.
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