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Estimation of seismicity parameters of the seismic zones

of the Korean Peninsula using incomplete and complete data

files
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ABSTRACT

An estimation of seismic risk parameters by seismic source zones of the Korean Peninsula in order
to calculate the seismic hazard values using these was performed. Seven seismic source zones were
selected in consideration of seismicity and geology of Korean Peninsula. The seismicity parameters that
should be estimated are maximum intensity, activity rate and b value in the Gutenberg - Richter
relation. For computation of these parameters, least square method or maximum likelihood method is
applied to the earthquake data in two ways; the one for the data without maximum intensity and the
other with maximum intensity.

Earthquake data since Choseon Dynasty is regarded as complete and estimation of parameters was
made for these data and using above two ways. And recently, a new method is published that estimate
the seismicity parameters using mixed data containing large historical events and recent complete
observations. Therefore, this method is applied to the whole earthquake data of the Korean Peninsula.

It turns out that the b value computed considering maximum intensity is slightly lower than that
computed considering without maximum intensity, and it becomes still lower when the incomplete data
prior to Choseon Dynasty is used. In the case of the activity rates, the values obtained without
maximum intensity and that with maximum intensity are similar, though they are lower when the
incomplete data is used. The values of maximum intensities are usually lower when considering
incomplete data. In the seismic source zone including the Yangsan Fault zone, however, the values are
higher when considering the incomplete data.
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parameten) S HAUAx, 5 &, 2832 A - Hlx @AM b gte] Ut} A7 F
NAEIma)E 53 AFGoA doz T 7HeAdel e Ao AFE ousy §FE(Q)S
Azt EF RG] Aol dAY oy AF-E uis AR - W% @FAHHNY b ¢S F
432 t<9 Gutenberg-Richter 4},
logN=a—bl, {(a,b¥ A%)

& o' XA L, o4 I=9 o] N3 IAsE Aoz FEHE IE - ¥EF THZ
Ao 71€71E UelE Aoz AdFos & AR e e L& BAE o0

olEE AAtEy] e "ed MA AEE UL L F AAE UHA A F I e
FUd £ FHEL 7EH 2 AAZ ARl tE stve vz #FL VN T 7ISE
AT AW 2wty FAA ARE AMIY GAAIZoE R & 4 Jlor @AF AJARE
nHo2 A7|AA AR A$-7 g

add B E AA3] Hrhdoa s 53 A9y NAHYEE HUEr] 943 AW Aw
€ AgsA RAAQ37IE S delth dfe] JAAZAY AL 2 AR FA¥EE AZIAZA
s g4 "olAh ol AREY FHYAANE F A FH ded 2 e IYY 4
g AAsEY glo] YehdE exfoln F vty XA Qo =Y FRY 2xjeth
Bath(1979)¢l &j3ld iy E e NAE] YA 2A a4e F 1/4° ~ 1/2° oz AX9 oA
© o tlojth watA wiARbSFEE AL ool wel AW PA E(seismic risk map)E FHA4
st Holl Qo] olaEld EFHAD LAHYE AUSE A W= gaddn & £ v

gAY REE o)83ld JPEE Frisle Hde 2 FL ARFHVITLE A9 gL
LAE ¥E F oI AAXNTE A o837 AT FJYL ®ol ANy Kijko(1989,
1992)F L o] Eolg BAFLE dFE vlg AEFHQ wiAEs HAFHE ALY o)HE
Ao mat gtz X HEEE ALEH7] A AJEF WANSES AJ YT Y(seismic
source zone)d 2 3o Hrledcl.

N
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A F7A Gutenberg-Richter 2jolA1e] b g& Faed Yo d] AHEHE AL HA2XeH
(Least square method)® #$ %= %Y (Maximum Likelihood Method)elth, H2 44U & ZE =
29 Az a1 FAHNEY Loggtd 1 To] EAIG Fo 7H4 237 HL Ay BANE E&
g e Aeoln AT WEL AAAE US °d thge FHE o83l e Addse Aol
.

p=—loge
T.—1,
A7l A [n2 AHEE AEge H4X LEG 2AY & 2 Axge HFd s

olzg{gt F 71X W e zole HSx Wio] Bold g7}l e A5 o AdAH LA (robust) 2
& &= deo 9loh.(Bullen and Bolt, 1985)

AEdA dgd dz A3 HFa5dEe FAAARYG &4 AAARERTF Jded & ol &3d
AAAFE BAE &= dee F 7FX wiel ok sy ZdlA o] E(extreme value theory)$
olgste Aoz A AEE EF A HHLE ol 4 71 U9 g AJEE V&Y B
Al otk ol AUNAHE Y AR ABE /MY E&HOZ o] 4 Y& YHE
AL £ e Y, $AF AAAERE ZE Hog Hrieool slnz g AFE XAAREE]
EAHZ Z3tn ujdves 282 AV Qo v & A Uy e E4dd AXFA A8 E
o] 834 ¥ AT AFARTE EYse Aolth ol AR FF7|0e FL FAZ LA}
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u]$ Axl= @@ el dvh(Knopoff and Kagan, 1977).

Kijko(1989, 1992)= X E7Agte & A2 WPez ANFEF AT ES Adse IH
& AAREY ole @dd AYAHA FHo] opy YutH o wolgAAE ANLAATHAA
o2 oz £&Y Aolth o] WMo WEW FAN AgE FUX g o83 &AE AJA
B A ARE o)4Y £ Yok Y AT AAANEE T MY RELZ o] 49 HaA
T (threshold intensity)& 24 Fe +E dod EFd 7|E0] Hx ¥ FEL &2 74
(gap)2 Y $E A} o] WL AHgdE dHoE ¥ 7HA Y sHge) dadd e A
FRe 7 GRS Logdt Atolole A¥@AZ AHsE E she ARY FR AGlAM g
AEZ Atelol 4y #AZ @ Aol

3. viAAAS9 B}

B Ao A oA ALAAd g ol dEe e o

AR wAo]l YFEF A9 o|Fo2 truncated® Gutenberg-Richter 4& Ze Eolf
(Poisson) ¥ 2 Jedtsn 7pg@c. 2219 o]F truncated® FHEE EXE 439 Ho=
YehgA g

A —Ax)

AI-AZ
371 A,=exp(—fMy), Ar=exp(—Alpm), 2L A(x)=exp(— fx)°It}h. InnE HW 7}
% A%, LE A4 FE)H B+ binlool #Fete wiAASF golth A7jdAAM A HE 2
¥3 FuUx P48 FEE

F(x)=P(x<X)= , L<x<I . 63

G(AH) =expl /It(—-—--—Az__Al )] 2
o] delg vehdd. d7A Innd o2 BUi LE 022 ¥2o9
G(x) =exp[— Aexp(— fx)] (3)

o] o] Gumbeld] A 13 ¥¥s¢ & ¥e7l @4
(2) ol A $ =84 (likelihood method)& 7313

Lo(dx) = [ eCxs t10) @

A,—A(x)
o] W, Ing(x,tlo)= x‘il—Az +ln AIA—I?AZ_&
dzA AR B UE $E H4E T8 4+ Aew A AR G $E¥FE A2 A
2ol ¢ $E=gFe Fo2 FoXs HEd 4A T + AUk WAAF 6=(8,1)F A=
oz Tasl Ased o HA $E B4E AR shAEsel g wEge @
I (42)/38=0, 282 In(Ax)/dA=022 ¥&o2A H$E Bid o wAdAFe &
T8 2 ok o] wWd g wANESse FAFEL GEH ZE YHE FoAD

A=T" A,—A, ‘+Ten ®)
1 _ {txp A =<t Apl (tA>—<tHA,
B ={X> 7’+l’1/1[ AZ—AX +7 AZ_Al
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ry=n;/n, n=n;+n,

o] I.EH, <t>= z‘itl/nl
{tAD= i;tl*A(X“)/nl

<tX1A> = ;tl*xli*A(Xli)/nl
7= max Az~ IminAD/(Az—A))
- _ EL(TZZ)_EI(TZI)
_\:qu.' X~max - Imax Bexp(— TZz)
AN Xmax £ BEE AW Eo)H,

z)=AAy, 22-41A,
A1=_/1/(A2_Al)

E3 E1() $4E 243 284 (exponential integral function)& WEATH

E(2)= [ exn(— 0/t

6)

of W, WM s e L TeT e Yo BA - FEA 9P A=RH 7¥ £ 3ok
A={a}=—3*InL/306; (i,j=1,2) @)

4. ¥9tx APTES IAE

a9 1& $utze W 7 AJY FIEE EANE Aotk o] a1¥E Lee and Jin(1987)°)
o ANATFHEE FT3 olE th FAF HAolvh o] FHYEL ©X WutE e 35%9 BH
ghg AA T Yo} FtEoM wAH RE AR o 8B%E AR} A

2Pl BolSo] AIT 1& H X9 NF ddE HAHT T MMI Volde GAHA]
7 1258], F2 30 o9 AZIARA 737 AEHn Yok AT 2& B7ISHAY AERE AR
1 dow FNmdA 7bg NFEFo) e NG F stubolth MMI Vojikel HARAR 1373,
FE 30 olAtel AZAA 587t V125 vk AATF 3& A&} SHAY FA AA
o MMI Volde] &A= 1093), FE 3.0 ol A7IAZ 4387t 71g5 2 Atk ADTF 4= 5
Aot Ao AAd s MMI Veladel AR 998, F= 30 o AZIAZ 43
7t 71E8 2 Aok AT 58 FEss) ZAEAY AA s MMI Volge JAxA
93], F= 30 o9 AIAR 537 71FH Yok AT 62 FAEAY HFA A
MMI Veolite] dAtA7 588, 72 30 ol4el A7IAR 387t 71&=H1 vk AJAF 7€ 4L
A e ARSI LATSE EFsE AGoz MMI Vel del JArARe] 363 LA

dwrg oz A AJARE AVIAIARE sy YN E i Ao dEaT
194171 ol%2 A7 AQBFol FA3 iyl AEd 204718 AZAALT EHE B4
1847] oldel guwatd NJIFEFL nHSA RetA In AHA WIE (4G 5 7] AL
olth, 3 SEvtete]l Z¢ AR AR Eo] vz FAET] WE] ZAANY ol Fo
AAZAEE w2y gt R geby 2HAY ol F AgE ¢d% ARE, 2 oA
o] A8g ZAA A8 15U FAY TN E(Lee and Jin, 1991) A o] F 9 &
AR 2AEE g¥g ROE B o] AEVL o&, HixAsHold F¢x= WPOE byE A
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Aot EE 1€ ZAAY olF e AaWE o4 AustEAAE uYdA ¥ FH bt
% EFE()E Ued Aot 9714 bate HA2AeY € HSE Yoz Adsgen Az
< HANTE Ve el FEAY EX 2& 2 AEE o, AWEAINE 1 Ed
HeE Yo 7 MY FHE iEsEs] gE YeEhdY =¥ 32 Kijkod WHE o
€, ZAAY o]dY AEE ELAET FANARR, 1 o]% AEE ¢AY ABZ 3F, w7
HMEgE 7% Aol

EE L Ho7beAAE nedtA 43 HaAey ¥ HSE Yoz AME AE - NE
BAAANN S bt MY o) F 9 AETE ol &L,

b &
AWY 79 g5E()
HaAeH = 4y
1 0.81 0.85 0.25
2 0.69 0.72 0.27
3 0.55 0.57 0.21
4 0.50 0.53 0.19
5 0.64 0.68 0.18
6 0.49 0.52 0.11
7 0.44 0.51 0.07
a3 0.59 0.61 1.68

5. 28 ¥ &9

guteel W APEgE AN A AJEF WARFES ANLFIGEE Uro] 33
sttt @bzl d AWEF R AFE Teldte 7Y ANYFH S0 AdHJTG FH o ¢
AT vAdsod e JuIE, B5E, 2832 AE-NE BAHAM bgho] ot

ZAAY o] F e AAARE AT A2Z AF3A o]FL olf, HUIEE nsie PEY
asA e WHoer wANSLE FARFLY SHY AAAEY EBLAR} AAAAEE F
A ZshE WS ol &3t A ANEF s e BANAT
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EE 2 AAY FY9E2 ANE NAEF dAESFE AN olF 9 A& €AY A=

AFse] o] AEWL nAT 2

AdE 79 b A Imax

1 0.80+0.03 0.24+0.03 9.22%0.73
2 067+0.02 0.27£0.02 9.7510.64
3 052£0.07 0.21£0.03 9.87+0.56
4 0.49+0.04 0.20£0.03 9.4210.45
5 0.64+0.03 0.18%£0.01 9.90+0.24
6 0.51+0.04 0.12£0.02 954+0.21
7 0.49%0.05 0.07£0.01 10.12£0.46

a= 0.57£0.06 1.58+0.03 10.44+0.79

EE 3. AXY Fadz AdE AAPS RS E.
olMe ARE EFAF Aoz T A nAF A

ZAAY o)%e A2E AW Ao=Z,

AY 79 b A Imax
1 0.78+0.04 0.22£0.05 9.181+0.83
2 0.62+0.03 0.24+0.03 9.52+0.75
3 0.491+0.08 0.19£0.03 9.73£057
4 0.46+0.04 0.16£0.02 9.25£0.39
5 0.58+0.03 0.15%+0.01 9.781+0.22
6 0.44+0.03 0.09£0.02 9.45+0.18
7 0.41£0.05 0.07£0.01 10.15+0.49
3= 0.54*0.06 1.32+0.03 10.17+£0.58
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ARAEe HAIEE e A7 A F& WEY bgko] i ol & Hole
Ren 2HAY ol BEAE 71EE Y B v ¢ RepAE AL Yen U &
TE9 A%E AdA=ge nelse Ao A g A7 A ¥ go] et B
AT 715 1T B¢ oL Popn. HUAEPE A ESAR 7|FE nde Bv9
aeshA] gy ASol & A7t YEAE @¥ov HE BEHE JIEE e A9t ta
w2 ghel ey Fidd ddE IS ANYY B, 238 of AU da 2 FE A=
. Aoz ESAE AANAEY 44 AJAZE =@ FYE AJEF A
FRA s 23 HBHCI mEA o] WHE HuH AHY F &L HAFT Yo
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