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Analysis on the sea effect in the Korean Peninsula
using 2—D MagnetoTelluric (MT) modeling
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Abstract : In MT and GDS survey for probing the deep structure of the Earth,
surrounding seas play a critical role to distort the response of in—land geological
structure. This study analyzed the sea effect in the Korean Peninsula and investigated
the spatial and frequency dependency of it using 2—-D MT modeling. Due to
conductance difference between the Yellow Sea and the East Sea, the effect of each
sea shows the dependence on frequency and spatial distance from each coastline. In
general, TM mode responses are more severely affected by surrounding sea than TE
mode one and the differences between 1—D model and TM mode responses are in
inverse proportion to the frequency. Assuming that the lowest limit of acquired
frequency is 0.001Hz for the given 1-—D structure, the separation distance, where the
sea effect can be negligible, is approximately 100km for the East Sea and 40—-50km for
the Yellow Sea, respectively. But, this separation distance is a function of the 1-D
electrical structure of subsurface and the used frequency.
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A A7) A A5 BAFMT: Magneto—Telluric) @ A #}7] 24 €&AFHGDS: Geomagnetic
Depth Sounding) & AAA o=z EAsts A+ AA7|FS WHaE FAldo=z o] 831
FAAR A7t F2E FAFSHE AAEAL ZiEolth 7 ALY ARES 3 =
Aol xe HAZHN, 747t Aste] A7|nj A 320 AL el S Al
sioh, 2] e gRE ok gEo R FAEAEY, AAAC BAgA HujAQl
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A7 552 g 4<% F2o 292 vt (Rikitake and Honkura, 1985). #17]
A =4 "ol sy diES Wi & AVIHAER "R E ol F=H, ol 7 EARY &
A H2Q dF Adxe] e Walete 24AE AL ¢ vk F, ikl A7)
A =A4o] W v 7 i Abele] AAlelH, ol Ads] W Faa ey WA
Yol ME FAQ FFor yeturE®z AA]l A-TZe] &g whgo] gf=d 7o

Atk o] Al tisl] Bailey (1977) 9 Rangangyaki and Madden(1980)2 %7 A<
(adjustment d1stance)\1}*‘i NES 200 O}Oﬂr/‘r ZAAYH 22309 == 3x49 AA 9
FolA MT ®Ego] 1x¢ W52 3] 2 o]4 AglE 9u|dtt}t. Rangangyaki
and Madden(1980)-> ¥ o] st a4 4Ql af S nietos =gA r=(m\)"2%
ARbstA =, AZIA = ALA A AVNAE=(9m) S TS Foly A& A
sk BIAEA A2 AVHAZ (2 -m) 3 TG woz AFoHn. oE =9, s
FAN EAstE Wedt AE e BAb side]l 2kme] B FASE 45me A7
AREE ZE(r=2km-48/m), WHES 100km F7¢ 100002 -m2 H7|¥| A&
(A= 100km - 100002 - m) & 7FAtta A AS u, =4 7Ag= 9k 900km=zE AXrE ok
12Y Weaver and Dawson(1992)= %4 A ro] AAA &8 WHolx GFaEsHY r
o] Fue] g7t obek= Fel Wid wAHS AAEH. 259 ATl oshd,
=

—‘\_/

r< A T glgeA mSAYE VlFo® ol8E  gloy AA 2d Ayxc g
 BErbE S AAslar, r2 olAA e gk sk (upper limit) &&= A7teE A
o] gte]Aoletal Husglth

$hA, FRbE= Abdol djgor Eeixto]l glow, sitde] dEE s Hideich
olgst A, F> I FFo loH A Fo gt obyet s|FOo R RE ¥t
Aow Ay oldH FHAMNE A& Fx g THE AF T2 S oF
A HEE 9¢log A4ty B o W% MT 9 GDS ©AFe] B oA it =9
o &l d¥gS Hrista, skl FxbAd o4 A W Fubgo] mE skl
2AAYE At AL stk

2. StEtE F=H oY= Nefst 2K MT 22 &

SHtE o) ke aatE H7tstr] flEll Pek(1987) 7 ©]4d22(1993) 9] 2kl MT
2d 7Es Fdstior, Ay AR AE 7198 A sl EEar] &

3l (Cholesky decomposition) S ©]&3}th ddtE 9 £ ok o) =
flel 2xkgl e FAFSRRlaL, Fig. 19 o] wafl, hwbm, Meivks e sk (R
KSEA). 22l KSEACA 3yl & OOkmOM eFel A9 B TS 1Est
o] E3= 2km, MdE 0.07kme FAES 714591 A& AAZ 219 4L 9
ot 2d KSEA?S & Axtes 22k g4 NLO}O% 86 (x: A W3 x41(z: 4 W
3F) (6000km X 2000km) o™, TE RX°] A 10719 &7)Z0] F7tH ). shile

doF sHF9 AR FF+= Lee et al (2006)4 121 MT 94k A5 E o] 8313 o0,
AXEZHRE 15km Zo]7HA= 1000002 - m, 100kmZ7FAE 100002 - m, 1 3= ¥
st FFOEA 10002 - me] AVMMAFS sHFskdk . slke] Ar|uj A e
Shimoizumi et al.(1997) % Yang(2006) ¥ L&A 0.2502 - m=Z 7} &3t

2 Ao A 71 Sk ?&‘1&5 27?}% Zdlo] A Rangangyaki and Madden(1980)°] =|A]
st 2AAE = A3l A oF 256km, F319 A oF 1340km=EA SHIFE Q] Fof H]
A AFs] A3 nEA A 14 Fig. 2& ®¥ KSEAS A¥}E RoFH, dvt: 9

|

- 260 -



Upper crust (10000 ohm-m) Depth = 15km

Lower crust and upper mantle(1000 ohm-m) 100km

Asthenosphere(100 ohm-m) Infinite half space

Fig. 1 (a) Bathymetry around the
Korean Peninsula, and (b) input

parameters of 2-D MT model

KSEA.

MT wbee 545 &¥EH, Fig. 204 & 5 Rl F BE BEF w2 A Bo
o Tk diefel M 1-D wkedk AL At o 4 olvh EF sl s =E =
A7) miA gt e Hgs 7 RES SA4YE, TM EEeA = 1-D Wit F2
A7) wA Gt w2 §174E, TE REAAE 1-D HHeE S vAFga 52 93E
Uerdch AAFEAA g avks TM BTl HWoh F5lo] yehte, AFaz
g I 2t SR

e, B o] ke MT wbea b s Bl 752 et A2 gsigh As) <

&

T4 zbo] (oF 30M)) & AY® A(conductance) o] o 0.001Hzo|&}oll A A3
AH A= Felle] o gFo] AujAolel= Aoty E3k MT ®Eg-3 th=A, 3 39
AERT AFgFd T EF yhgo] Adet 375 7HFh ol MT #H&& 3 33
ARt "y "ol AVAEE AAZS €A67] o8¢} g 2 7}=shct
= AL 9n|etal, Bailey (1977)% ool thal Adatict g5 uk re Ea ol
A% 100x% HF-ZollM, Male A 10x ¥ Ao Ay
Bl A (conductance) }ole] 7]01&t= Aoz Az-E )

)
i

i
oo
1o,
A
£ of

Jo 11

rl
2
>
i
u)
v
sy
o,
rlr
o
o



1-D apparent resistivity 1-D phase
station
-140-120-100-80 -60 -40 -20 0 20 40 60 80 100 120 140

statio
-140-120-100-80 -60 -40 -20 0 20 40 60 80 100 120 140

log(frequency)
log(frequency)

bbb b0 s,

TM apparent resistivity ™ phase

station
-140-120-100-80 -60 -40 20 0 20 40 60 80 100 120 140 -140-120-100-80 -60 -40 -20 0 20 40 60 80 100 120 140

log(frequency)
log(frequency)
8Os R o o

IS

TE apparent reS|st|V|ty TE phase

szo 100-80 60 -40 -20 0 20 40 60 80 100 120 140 -140-120-100-80 -60 -40 20 0 20 40 60 80 100 120 140

Iag(lrequency)
log(frequency)

A b v L o o,

15 20 25 30 35 40 45 50 30 45 60 75
Log10(apparent resistivity) Phase(degree)

Tipperresponse

>
g
g
I
Z
2
B -
2

Fig. 2 Apparent resistivity and phase of 1-D
model, TM mode and TE mode, respectively.
The red—colored line in each panel means
the frequency traces identical to one skin
depth in terms of a given frequency and
resistivity of host medium. The unit of x axis

is km.

3. 1-D BtS 1t 2¢ KSEAS| HtS XiO|
LolA alel avE B JPAox Hristz] 98 KSEAClA sfieks Al&lgh
ndo] wkey wd KSEAS WSS vlwaltt Fig. 3 2474 TES TM R0
—-D B2 §kE ZpolE wiE-gR el Zlojth AA Ao R siilLeA 5T
GDS #At:e] F34 3t 0.001Hz, 3€3 + Sz 1-D W72
= = &7 2 g
TE BE9 A5, Y a34E5 FAIS e #19de A7nAgds 94 25 -1
45km FIrolth, HEdH st Mo sgets Tk o] el A XMHW%% 1-
S3t A9 Ao)7t oy, JAL ok 5% AL zolE BT TM REel 2y
& 457 120km 7 —1407 —-120km +7Fe] 0.5-0.01Hz moﬂoﬂﬁ 1-D
10% <QF#9] AolE Holthrt 1 o]ste] FakellA tAl zpol7t Trashs A4
th o= HH 9 Hugte] Yehte Fabe iy #d Stk =k Al o
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2749 MT 2933 o) 5% $LEAHY Hopast 34

T™ B9 A%, A7u A —1007 80kmF3tol A aeke] e FAlg = o
o, —1407 —120km %+ 100km ~ 140km #7F 0.01Hz ©]3lellA 20~ 30%°] ©]
sh=ro] wASTE, 1y st RI AT sFshs T o) delAl v A
B 1-D 9k AL Aol7b gtk TM RE 49 A%, F3l7 9&FS vA=
A HLAZE AVMAFRYG v, TE R vla)] o= FE=7t Asioh. =3 TE
vlal, Az Zes 1-D i3] zolrp Fheke Aol A, A
=A== %7 0.01Hz olstell A thA] 7FAago),
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Fig. 3 The map showing

apparent resistivity and phase

difference between each mod

response and 1—D response. )
Fig. 4 The MT responses of

1-D model, both mode of
model KSEA at sites every

The degree of difference is
displayed as a percentage.

The rectangular box in each

) 30km in land. The green, blue

panel means a spatial and
and red color denote the 1-D

frequency range where the
.. responses, TM and TE mode
sea effect can be negligible.

. .. responses, respectively.
The unix of x axis 1s km.

Fig. 4% 3Hte U 5853 30km HAo 2 FE35t0], tj 48 MT WS TAIS
Zolth, kA AFHE AAF, A7NAET A9 TM EEA o] Halrn 9744
I whjolth mEg s ke SR ES AS, AFTE A4S TM EXoA ] 9=
of Aujdoz Atk 1-D & vl Bops wf, MWHoE TE RE9] §kg-o] 3
Jare] o8 @ JFE v RO0R Holn, TM RE9] 942 1 A% Ao|7p &
A ¥ 0.1Hz ol3te] Fatfel s @ 9] EAlghe Zor A
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0 A
Holw, AFoEr 45 7 2ot FUHET dbwe] A9, Fol 1-D 7%
oM 5 7ed Fu¢ seE 0.001Hzet 78S o, Tz HE oF
M| ZHE oF 40-50km HE o] A= ojo} st FTFS

du Ase 1-D TxG Foed] dEFolrh wep 4 TE ATE HHOE B
MT 2 GDS Akel 3, 98 aabh weA melslolol shvf o] % RAT F Ut

1Mol U A5 FAlol 3 F o ok Fh.

A 2
B oATE dEmdeAd A9 SR/2AT (AT RAT: FHE AY A77xd A
FREYRE A7) QAo o]Fojgon, ATE Ads) FA A A T 7}

ol <t 1993, 238 MT E2Yd 7 7 BEjgE o&sr X gz A7 #sr o, 3T
=, AEdst, p.65.
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