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Extraction of Moho Undulation of the Korean Peninsula from Gravity Anom-
alies
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We estimated the Moho depth of Korean Peninsula from gravity anomalies and digital elevation model. The satellite
radar altimetry-derived global free-air gravity model was used to ensure the homogeneity in both data and frequency
domains of the original data. Two different methods were implemented to calculate the Moho depth; the wavenumber corre-
lation analysis (Kim er al., 2000a) and the power spectrum analysis. The former method calculates depth-to-the-Moho by
correlating topographic gravity effect with free-air gravity anomaly in the wavenumber domain under the assumption that
the study area is not isostatically compensated. The latter one, on the other hand, considers the different density layers (i.e.,
Conrad and Moho), using complete Bouguer gravity anomaly in the Frequency domain of the Fourier transform. The corre-
lation coefficient of the two Moho model is 0.53, and methodology and numerical error are mainly responsible for any mis-
match between the two models. In order to integrate the two independentely-estimated models, we applied least-squares
adjustment using the differenced depth. The resultant model has mean and standard deviation Moho depths of 32.0 km and
2.5km with (min, max) depths of (20.3, 36.6) kms. Although this result does not include any topographic gravity effect,
however, the validity of isostasy and the role of local stress field in the study area should be further studied.

Key words : Moho, Korean Peninsula, gravity anomalies, wavenumber correlation analysis, power spectrum analy-
sis, Moho integration by least-squares method
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Fig. 1. Moho undulations of the Korean Peninsula estimated by (A) Sim(1971), (B) Kwon and Yang(1985), (C) Choi(1986),

and (D) Pak et al.(1996).
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Fig. 2. Workstream of Moho extraction of the Korean Pen-
insula.

3.2. oA A&

B Aore £ Sandwell and Smith(1997)2]
2 He FEoldudl e o)gaiir). Falolo] Fo)
o Azke] WAYEE 274 glem®, F570] HFUE
2 1.03gem’e® 7PE3k 94 AL AAsle
F-9A FHol g &0, Fig. 3% 4= & A7
oA ALg3E Fbe L Fsioio] Fejo) B RS
A FEolyrol) ZEoo] ol FL J4fe F

Do

72 =rt sl gel Hls) "olale=d, ol sidelre
ZHEkL A Q1A dely I=EAgo o
FEoldo] A W 4 AFdd Ax nF
SozRE =8 AU degree & order 3608 Zt=
AT FHRSHATE HE o2 g8 A% gzt

87} F71E907] wZolut,
ol o3l =R A2 g&H g AA 93l
A Sandwell®] 2% 72 DEME ARE3le] AHEA

o
lo s

Arte HR-A S g o), BEHe Hw
Alxkslsich. Fig. 59 62 A&l oJs S BAgL
Hste] UTM s d8= et

wep, 2 dyellr SHERRREE dEiE
39] Felollo] FHol g3t Fig. 59 Al 23 Fo)

BoH F2o) B A7 217
5

M.2-

8
P

3B6-

North Latitude (degree)

123 126 129
East Longitude (degree)

Fig. 3. Free-air gravity anomalies around the Korean Pen-
insula.

435

ey

8
©

8

North Latitude (degree)

126 129 132
East Longitude (degree)

g
123

Fig. 4. Simple Bouguer gravity anomalies around the
Korean Peninsula.

4, HASHEDUE YA Fig 69 9 B9
Q). =, 2Ll By

= =
g T3] 3], BAS AN FH YL T o

X
of¥
v
s
o>
2L
tlo
>
P
O o

Qo 2 w40 olsl ARFATE AR,
ARE H5E 01§ FANZAETRAS YAlsT,

YHARS) Felo) B Whe APAEng 5
e Bl wEHE 7] 52 Msee, 44



218 WS - ZAT - AN - WA - 3

North (meter)
%

50000 180000 310000 440000 570000 700000
East (meter)

Fig. 5. Terrain gravity effects around the Korean Peninsula.
The effects were estimated at 41418 reference points with
2%2 km grids.

olMe] Braldt ghe] Xz AASRs GibbsE ol
o Qaph wAIE = glom, ozgh 234 o]t
(discrete)59] AAEZIE= YHEAIE] A3}, A 7
xkel el Aozt 9l W 2 At Aadvh o

o, A za=gs %@} Bl A S oy 2
=
=

33. BESHHE 0

Kim et al.(2002ay= A3l 4‘1 Elﬂvol"o}ﬂ ]|
o] Folte] HE-S 54 uHIH(Kim, 1996; Kim
et al, 2000b)l} oj3lx] Feof wl °] T ol A
M2 theldle] Airy-Heiskanen A|Z-38S AAE &2
zHo2HE sgHE FHol A4S FE3) E4y
dollxe} ~HEHHHY (spectral correlation analy-sis,
&£ wavenumber correlation analysisye 5 7| o)At
o] tJAEHlo|g] Alole] HAAIAE HEF 7zl o
g AR Ao ZH T dolE, &, A ¢
3t FEold3} Zollo] FEolit Alele] AHAAE
Bl o A AHHoT dArd 4 g Hhye|t)

)

ol - BRkE- - WA -

{mGal)

50000 180000 310000 440000 570000 700000
East (meter)

Fig. 6. Complete Bouguer gravity anomalies around the
Korean Peninsula.

(von Frese et al, 1997). SHAo =z AALbE o] %
BEe TES Pl tlslEiE ol AR 7 9

Tk Alole] AL CC, & CC, & ¢4 Tels)
ojol 3}, o) wavevectorSS FE A A

X(k) =I§(k)| SN Yk =|v(k)le—j87(k) M

2 FEE, oj7)M AR Xo} Y= 7+ 7 Age) o
& 2ol B Faloo] FEolde ehinX(k),
Faole % 429 azs bxwlst lbyw =
QPdzre Uehdith o]2E, A8,=(8Y (k)-6X(K)) &
SPdztol 3, olu) j=v-1 ot} &7}, T WE Alo]
o] FAAS CCe

X(k)-Y(k)

CO=cosBO)=1 v
7t A,

AT T AR AoleCC, B olgsle ol5L A=
Foz up|EE AR = A3} ARge e *43
ol ol x

@

Roog Ry AYHITIL
7P Ele AE-S FF3, ©|& Gausaian-Legendre
& o] g&sled iz EA (spherical coordinate)el]



A iHforward) B 2Hinverse) EHHE W}
Bome] 718 FESST ol sheAlz gw W
Eo] 4Rl 04 g’ 7FABIITE o|2RE 33
g B5de] 7B Fig 7o =AIE0] ok 58 B
WMol HFATE 290km, TFHRE 14kmo]H,
G4, H) J=e= (24.1, 31.1) kme|th

34, HYAHSHES 0|8 25H 28
Fig. 82 AUmRE 245 93 94l 297
Holaye] ol T WEXHERS BAG Aoz
HREE TR, ARFE F97) FHolye
A7AS e OF A7 o] HPAZE

sl 790 T 7 Wrold AN
agel HAHOR Fo7h Bkl wet 1%
o] IYF Fehe) ZAFE nolw], hFALY ¥

:

North (meter)
%

4100000

3800000 -

100000 200000 300000 400000 500000 600000
East (meter)

Fig. 7. Moho undulation estimated by spectral correlation
analysis.

=
[\~]

i
i
L
>
kv
T
7
o
il
©
i
2
Z
59
x

o
28 FYAAELD S o] &l H Wewst 4= 7
AR AT g sidde BF 23e 4
59 2% EGSES 2] A7 duFikes o]
42 BRPLe FEEE 0225204 dehbe, o
258 FYelre] mao] tigMe] REHuct ¢
2 A=l fAGThs ARbAR] AR S 89 & £ 9
Aok, HA BAAE Aol olgskA] etk 2
ol 7 7Y ME the A9 HaeE shie)
ZHEYS o]gsle] Hg Artele o] Egulst
7] wgolch

Fig. 9= Fig. 8 5 A2 afg 7449
¥ 2FEY R o|=NE Ag Al e AY
g2oltt 714 Y% ¥, 3w % 22e B
S UERH, Y= olERT ME]] Hr BA%
Uehdel A 7o) peloaie RaurtA e Ha
T 272km%, TTH=HY AEE 124 kmE UEbsd
i, 40km AYel E e WR BslEo] EAske
o2 JERdtt

ZHARE o438 ko) Azppzd] tig 71E
o} Ayl HFA(1986y Feh=wel ol Wa
kmolzZ, 27%F 5(1996)2 ix FiRde
120km % 27.7~34.7km Zolo] AEEALH] &

g

> R
B
o> flo g oZ Kl

¢

Continental + Oceanic Crusts

Continentat Crust Only

Amplitude

s} 01 0.2 03 0.4 05 05 07 08
Radial Frequency

Fig. 8. Amplitude spectra of complete Bouguer gravity
anomalies. Blue color denotes the spectrum for both
continental and oceanic crusts, while red color denotes for
continental crust only.



220 PRS- 2% - AekE - 9 -

b, 4519950 LSRR F. AT
o] seadEdRA O 31.3km, 14.3~14.4 kmol
deZAe] &g w3 w1, A JRE
(19852 FWlw whie] XzbprzE w37 $)8h vla
A7 #Zg B Az BAoA e P}
15km Zlolel Za}=wo], 29km o)
25 AABIRLH, 2891995y S8 - AFAFE
AAIE}S 32.6 kmell WEBoLmo] Zxsciy &)
o} olde] 71E ARAMNE B wf B Al
259 Falol Eow dolA 124 kme)
73 Az @Rk A)zhe] dxEAgAIQ)
AeHoR 272kmE RIWHOE A 7R
Aol Hla] wEHe] ATl o W of= B o
FAME Falol R AFE dEAZeR FEQ)]

n
o
d
o

¥

W
bl
h‘ 0.1}1 of
b e o

.
i
o
e

& AvelMe mame] AxAtS flste) AR

L -
el Feol st § ol WA, 7 e 27)
AEE Q) 1) JEgioz Asich B3
shygol YHT AEAE 2 SUD olo] Az

AZs sglet, gaddl AgE dee 2awe] A
Kbl flaiAes 04 gom®] YEAE o851

o). Ea, B el sle) pgsiel 257ie) st
*¥g =

e

A 7 e Agxzie] 715 HSAA Al
L3 APYE ARl Bane]

=
A

2
ol
i

2
o,
Olr
L
3R
£

olgel AeiaHER ] off EA&He]
7.2kmeltt FHE A g shikze] X|Zhe]
T2 Fxald 2kmE ARSI, 0|2
Fo- BaElsiglon o Ax Ao 29

o] EAlsts Fod JHFsIY &, F
ol o e NE REHOZRE] AYE FHoldEs)
HASAEY F4A AR E dRurE rees
Fykr JAoM AN EALE (low-pass filter)S 28
sided], ZHHE A8 Al RoHe] JEF ol2e] g
o)) 2)3) o)aS AAE) Ys) TETF 0.130)40) 3
Dok FE2 AGESHZEEE H sl AATeEH
FEolE gtk

gt Aol AL AEE Ho
&) Herh A5E AASTE A gQake BdL

[e]

o
&
of
)

&
e H
N
Nl
Do
o

A
N
M
2

oo
a
s
o
tlo

A

(1 of

,d
mg,
o
12

4

M OB e Hzod

rir
>
a8
rlo
=)
i
re

Wl B ol 4 5ol EAlshe
Yshok Fgake, 4ol EAske 9AlY FEa

P

L
2
>,
o
£
iz
2
B
g
1o
o
{1
il
X
r‘>~
[EI
&
g
P

Eo XH —5}‘ *

oA AAIslofof Tk,
2 aTolrd Aes Felol WEg o8, Foly
W IR wesled el @ 3 34 ok

B dFoliMe F A S olgste] BaHe]
7158 ARt shvhs AlzaEe AAE, AFe
E25E ] FHoPglAe] sEFElE ol &g o
Fig. 7), & sivke & B9 SEoldoziy
S2lof wghe o] &3 Zolth(Fig. 10). o F 7 &
rle] mde M2 ARHE 7 Atk gvishi
Fig. 791 %= A¥el A Feolda#st shsrul
HlHoll of3] s8] A" Aot ghbze] x|z}
o] & Azt ol ¥ Yevt, T AU
$¥ % (local stress fieldyell <ja] ko] =|zo] =}
A drit AR de=rt she Aol BAlol7] ww
ojtt. Wkl ol WHES o83 Fig. 109 A=
Az 844 Ael#ye vlwd vesh) 93s 9
= GEAQ BeislEe] A ol digt
AP B2 AZhgFel o3 SEo) o) At
FE T e olBAYe HEo= a s Ay

&
o

2 FR 239 el PELR] 2oldM e
Apolich WkEsE ARYIe QA 4R w0
Edo] zlol7t vhe o= Aladrt. 539,
ERoX Uehhe I4s A9 7)Ee) dveke

& ZlE Holw|, ol B £ AmAE]
T LAY F= A0 Als"h

E Aol o] F 2iwoaRe shie] mew
AEE] HEi 94l F RSl Kol Alrtst
olF AAFILEE ol&sle] HE}I, o] & o
&3l HAleHe 48, F BEHS BASIIA, o
9] 384ES FE3UHKim, 1996). =3 dlolH]

o
o,
1
[
T oot i fo

£ dp



ZHolAkg o]8% FWIE REH FEo) I AP 221

ey 51 - 54.4% 6.8

4 —- '..... ,,,,,,,,, - T - .,.........._.;:—".y = .24'85(-9'45 - i
—_—y = BOx12

o
=
//

Ln (Power)
T

EN

] 02 0.4 06 08
Radiat Frequency

Fig. 9. Power spectrum of complete Bouguer gravity
anomalies of continental crust only. y;, y,, and ys in the
three linear equations are for Moho, Conrad, and other
density discontinuities, respectively.

4700000

North (meter)

:

4100000

3800000

100000 200000 300000 400000 500000 600000
East (meter)

Fg. 10. Moho undulation estimated by power spectral
analysis.

HFAANA 4 o= Fig 1A D, 7 2 11
9] BAGE FA=RZ 3 HFrdE 7
EAZcs AEE REHe] HFAEE 32.0 km,
ZHUxE= 25kmolH, @A, HU) AEE (203,
36.6) kmo|th. Fig. 7 2 109 =dale] AJaAAAS
X33 EAE Table 201 fo=o] Ut Fg 119
FHF e sy deliHERR 9% 1
A3} 7zt 7+ 0.83 2 0.769] FAAAE AW, Ho
AT ¥ BEEAE T 29 SR etk

5 4

Th

% Eo

£ APdMe FEolt # FXAERIS AME3E
o kg ARAZTR Z REH ALE &
sl B Aol ARE FEol ke Sandwell and
Smith(1997)2] R HE A=A o= Geosats}
ERS1 79 Q39 Edoln #A=eS 72 Agst

4700000

4500000

4100000

3800000
100000 200000 300000 400000 500000 600000

East (meter)

Fig. 11. Moho undulation estimated by both spectral
correlation and power spectral analyses. The results of the
two different analyses were combined by using least-
squares adjustment and statistical normalization.
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Table 2. Statistical comparison between the three different Moho models estimated by spectral correlation analysis, power

spectrum analysis, and least-squares adjustment(unit: km).

Moho Undulations min, max  mean stapda_lrd correlation cocfficient
deviation  Fig 7  Fig. 10  Fig 11

by Spectral Correlation Analysis (Fig. 7) 28.5, 38.7 32.8 22 - 0.53 0.83
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