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Modelling of Magnetotelluric Responses of 2-D Electrical Anomalous
Body in Anisotropic Media Using Finite Element Method
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(College of Earth Sciences, Guilin University of Technology, Guilin 541004, China)

Abstract; The variations of 2-D MT field in anisotropic medium for conductivity were studied in this pa-
per. The electromagnetic field was worked out with finite element method (FEM) , and the apparent re-
sistivity was obtained with the help of auxiliary field after variational problems in an anisotropic medium
were solved. The differences of magnetotelluric field between anisotropic and isotropic media under TE,
mode were discussed. Furthermore, the influence of dipping anisotropy and varying frequency was ana-
lyzed on the change of MT field. Finally, the characteristics of MT field response in the anisotropic media
were obtained after discussing the effects of high resistance and low resistance on MT field and the impact
of resistivity parallel to and perpendicular to the strike of structure.

Key words: FEM; magnetotellurics; anisotropy medium; forward modeling

Vol. 52 No. 4

5 ) S A R DR R R0 50 110 A B e B A 2
FE AN ER ) B 2 K O T, AR AR B 4
A ) S DA D R M PR 3 A BR TR O
T8 L 2% 0] S P A ) S {249 4y 4% 1) [P AR 5. 3
£%; Osella F1 Martinelli" W% T — 4k 4% ] S P ACHb
CER T DA (R (W VM N O = W s - [ B
HLES R R A R, BEAAATER m S e , 1i

 UWFRBEHA: 2012 -12-28

TM B TE B DA S AR A58 T TE,
TM AR 530k [6] ByE XA —2, A
WHSCHR [6] frose O ats Lit @Rgs e dibEAs
i) S5 P L R ) 7 1A BT v, ABCBEE 10 7T o Bl
y TET « fh, REFACE, 2 B E W, ks
TR ZE BT 25 10 S A Bl LR A A2 T
i, FAF p,, AT, XU p,, A4

EEWB: HEARPAEGEITIH (40974077, 41164004) ; |74 A ARAES T H (2011GXNSFA018003,
2013GXNSFAA019277) 5 J" P m A i 5 AA BT RITH (B2 [2010] 41 5) 5 HAKEL TR

JA Bl PRI BT

1EEREIN: BBt (1974 &£4:), B, WtES0f; E-mail: xionghin@ glut. edu. cn



144 HIlRA R AR (ASRBERR)

552 4%

SRR, T p,, B LR SRR AL AR AR A A 16
U e P S R 2 N DV BN 1B N e
AASEL N6 45 i) S 22 IR A T 0 L BEL R 5 i
BEAEATIESE, AT T8 1 =, W)=
JE 1) B I Z AL L B AR AR, i 2 A R L LR
/N, MIHZT, fhA AR 2 1) AR S R0 70
R Zf BRTIR, AN TAR B Seds A B 4 )
SEPEAAT 20, SRJE X TE | TV AR i i bz 1
7 HEB A B R {BT 11 J3E 25 45 1) 7t 4k S b A7 T
IR TF4% 18] S0 o R R st L i 1 AR
ZWH5E, B L5 S R THE . T
B, ASSCH SN e TE, A 2% 18 [R5 2% 10 Sk
A TR K L R R AE I S AR 0 25 X L,
PR FEIF 6 45 10 57 P O B2 R O 5 L) [ BF 5
XFEL, FHIFTE p | Flpo SESEASACRE 45 ) S A
J3E P R HL R 0 I (S

U S AR b

YA S LR A

s T M2 A T AR, BUHGE W 2
Bh, «Bh5 2 BhaEE, (REFKF, y BiEEEm |,
HBOPATZMM R 5 6, TEH 2 35
N b, MIEGR BN, 770 T™, #1 TE, /%
RIS v R S04 1 SR A B TML B S e
AR &) WA [FPEA B TV, R A2 )RR Y
o Jike, SCHEARE N TE, BT, Bt

100 g

10

0.1 L .
-2000 -1000 0

p/(Q-m)

100 ¢
©

10 F

1L f=10Hz
— K5
o—e— & [n] [ ¥

0.1 1 L
-2000 -1000 0

1000 2000

1 J
1000 2000
x/m

RIS ) S A B TE, BT A L R 700 2 1Y
ARSI, A BREAICIE A B S AR RO R 4,
TERRZ AT, fRASR—RIL TN, RIS 251y
WG, THRRIB, DI Al AT 2 i dE e
B o SRR i R 4y O Ry, Sl i 51
ERITHI P& X MLk, 4004 /=1
T B A PR B A, ORE R A
USRI PE ST, SO HENTY R
2 HER
2.1 ENRESFERE

fEVAF Y S N T N F e SR EN U EN i)
RETHMFERFEMGFHRER (b =
Vp)  (p)w =1 Q-m) , XIA T U5
P55 25 11 e P A o R i 37 W (L ) 22 S
1A TS B B PR SSAAN [) TT3 Y , TTAS 2 L B R
ZESEIITE L FRl g, R R 1 RS AR
HLRHL RS T A% 1) bk R SR B AR, R
B AR B SR, BINTE S = 107 Ha i, 4[]
IR (RS R L2 O 24 A, T 2% 1) e A A S RS
{H290 84 5, SR 19 20025 H— — 5 .
AL, R A ] S S I F A Ak B i AR
AAbE [N, TR BIREE BRI, 2510 5
PRV R LG (52 RS i 2R A0 B
5 1o [ B A R LR o

100¢

(b)

1l f£=10"Hz
— Kk
e i
O.l 1 1 1 J
22000 -1000 0 1000 2000
100
(d)
10F
1k f=10°Hz
— IS
o—— % [n] [l ¢
0.1 1 1 1 J
2000 -1000 0 1000 2000

BT 2% fil ) P 25 1) S A Al P, 1 T LU

Fig. 1 Comparison of the magnetotelluric profile between isotropic and anisotropic media
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Fig. 5 Comparison of apparent resistivity profile betweenhigh resistance isotropic body and high resistance anisotropic body
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Fig. 6 Comparison of apparent resistivity profile between low resistance isotropic body and low resistance anisotropic body
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