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from marine controlled—source electromagnetic data
for deducing the geometric distribution of Gas Hydrate
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FEvet sal A TkA solEolEE v #e] A diAdUAder FEE gle
o 32 @A) el o o] sl BT el Y9
gk 7k dtolEo|ES] K o flallM= 7 stol =gl E g
Eoteel AHAR #AE % ‘%.L} pHol dasty, HE T oA fAAF 7]
HATS gaEAdes d= &9k AXEA(marine controlled—source electromagnetic
method; mCSEM) #F0] 25211 ato] S=aislo] gujHom 7ka sho]mgo]E HEX] 2]
A7 AEs Fdst sk vk itk (Weitemetyer et al., 2010). 18y oA & o
7HA 7k spolEHlolE BALE H1EE ek AAEARY %‘ﬂﬂ:ﬁé% aFee sl o
= Qo (FA 7] 5, 20105 Lee et al, 2011). webs FUo s A atwid ol A 23t
QAshE 1% el Aguolo} s, ole] tig NxATEA ASH F A
A AR Aur) MARE Taks e @RARY AFT ok 27]RPAY
el w-g- Fostth o AFelME F AAEA AR HET] HATE EEShs
TFALIYEE AAEs, ol F 2.6 FA sk AAGA A5l AEate] kA §ho]
CEYolE REYRY EF 7S nEH
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2. 3F AAEA A5 2R vAE AN dads

ARG M= S4" A7 F2 A7) A4 A (real component) # &4 di
(imaginary component) “18]3 Z3Z (amplitude) # ¢4} (phase) o] ZX7] v A& AAt
of AbE & 4 k. @Al HEV) ¥AT AAEE ol & 12 SA TkA
stol=go]E Byl tist MxHy] whgS o] &8tk AHSH 1Akd 232 Fig. 13 2
on EMID FZ(Kim et al, 1997) & AMg3le] T4 239 H&%% A AT ot
A7) B2 A U)ol tig F4A71 dH(total Ey field) & s
S 5, 15, 25 HzolW F&F+(107"° V/Am?) 0l8e] ke 9] o}ME}.

Axkd 124 z/ﬂ 239 3 A7 Adwwkel, 371, v}, wk Bl 3% xR
o]Fxl TARFAXY FH AV AEaS dSAA BRI v AAS J 5
AR Fstgict olg $71, vtk S A7 AE e 247k 10° @m, 0.33 QmE
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v AAATE AV A s S AT A5 3
S) P oS dlelA 2719 sE Zte AU dERA
Aoz FE FobA Kotk ok A $5217] At 500 m o)
oA 57 A7 Al Wb FetuwjA g Aol AR WESS Holw 1 32 =
S}, o] AFe)l 3¢ AR a28la f7do] AR A Ak Ags
A kg oulgttt. st Fe] A 5 WY o]t H4Al7] Aol sty WA
ol M7IulA g Wste] mE FE wsyl Jepded, ’o\/ﬂﬂz‘ F7F ARl upet WEZ2
HE7E gl Hele FopRlth W2 FAFaFe 7k A7) Ao, 5w
9] XWW]H““W WHale] mel AEe] Wyt el ok A2, sk wjEe] o&) W
AE = 230 Jo] FAE Alse AL xFFHUA Atk AS oudtth 1Y
7k sto]l = o]l E gAbel AMgE = F37E 5 Hz o] HlwE] aFmhaolal AA
A Al 500 m o]ete] FFAl7] AgedA 4ol Brlsstthe AS a#Eetd AES
o] g3t Hr7] HATS Aste Aol M A gsith
7k stol =0l E B A S A 2RV v A Foe] EHst M (¢F 0.8 ~ 10.0 Qm)
E 7HER FaR 3 UellA AR SE gt IR (grid search) & o] &
stk MFHE o] gste] HEY] vATES Tt duEsY ¢ALEE Figo 2% 2t
A gAY 4 H Frel did dig A <) (logarithmic) (FASE vro] &
2eabE Zhe \F Femjd e driniAEs st & O gs FHOE FA4AA7 3
S A8 A (linear) 2 & E&3to] S 3kt
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3. 1491 34 b2 stolSdol= BYE o83 duEY AF
Age gusl MAG AN dndE AFS 98 14D 4 s solselolE wd
o $AFSE, Ths ol melolEFe) A, A/MAY, T BE Aur) mAG A
NARE w7 SoldelE 39 FAL Wikl hE BRy) MAY AN
A% Fig. 300 Uehiglth, $AF952 5 Ho2 A% Fig. 3G9 217l mAZ
AARE BR, AP $547) AR Geleldn $547] A9 el weh 2w
7] WIAZo] FAsTl W F5A7] Ael FeelnE 4271 A9 Fobel et g
w7) WATe] Fagh EW ks HolSdolE Fo AL F4REF Qu) uA
go] Z7hah WA $AFA4TE 15 Hzd Wel A9 Fig 3(0)F LA, kA shol=
Aol= 28l FAL TARHE Qo) HATE ZAGL S £ AL Gl
A %57 AR Foh mE ARyl AT Fhe melAw, W £527] A
el £ Aele Fobl mek Bus) MAGE AL FadA S

ol

4. B3 &FEA kA sto|EYolE] 2xkd BE Whg 74

T T EAdA FEE vgAd B9 SR (FsaE T, 2009) 9 EYASAE
(A4Q 5, 201005 Fzxste] 2244 7hA stol B olE FARFE S ST Fig. 4
= 94 ol 4 Uels ZHF2E 239 BRPoR BA}

P Zolt}, o] B
A FA7)E 200 m IFASE 3101H FAE £ wde HE= 1000 mPE S
% 1000 m7k4 200 m z+F, & 417012 siAW A5 50 meoll AXA AT AxE 2R
7] M-S ZA Y @ (pseudo—section) 0.2 =AY A¥E #1453 Y (Fig. 5).
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Fig. 1. Conceptual diagram Fig. 2. Flow chart of the apparent
of the gas hydrate model. resistivity calculation scheme.
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Fig. 3. Calculated apparent resistivity by using amplitudes of E\ fields when
the thickness of the gas hydrate layer varies. The depth and
resistivity of the gas hydrate layer are set to 100 m and 8.0 Qm.
The transmitted frequency is 5 Hz (a) and 15 Hz (b), respectively.
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Fig. 4. Conceptual diagram of the 2D gas hydrate model.
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Fig. 5. Pseudo—section of the apparent resistivity for 2D gas hydrate model
(Fig. 4). The transmitted frequency is 5 Hz.
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