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Abstract

Because of the existence of shallow inhomogeneous bodies, static shift occurs in magnetotelluric
sounding curves, which makes the interpretation of magnetotelluric data very difficult, or even
impossible. It is very important to identify static shift in the interpretation of magnetotelluric data.
In this paper, in order to compute the two-dimensional magnetotelluric responses of static shift
model, non-uniform grids finite difference method was adopted for numerical results. From the
electric field and magnetic field based on the differential equation, the linear equation for magne-
totelluric numerical modeling was derived by non-uniform meshes finite difference method. By
the numerical simulation for the geo-electric model with shallow inhomogeneous body, the cha-
racter of static shift can be obtained and the magnetotelluric responses computed by non-uniform
girds finite difference method are effective.
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Figure 1. Boundary conditions of 2D geo-electric model
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Figure 2. Discretization of 2D geo-electric model
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Figure 3. The coefficient matrix of finite difference method for 2D magnetotelluric responses
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Figure 4. 2D geo-electric model with static-shift
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Figure 5. Pseudo-section map of magnetotelluric responses of the uniform body in TM mode
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Figure 6. The resistivity-frequency curves of the uniform body in TM mode
Bl 6. TM tRUEX TSRS REEBA SR E AR - Sahsk

4. 578

1) S 2 i R A S b R R B2 i A AR I, PRARAE S 1 — 28 b rE SR R FR T 37 W 2 )
ABRZE S IEBSEE: ERETHSER B2 T, ASCHIARS IR 23 Jr AR IR IR TSI 8], 42
TR,

2) IR EA L S AR R, A3 E) 7O R B AR R SR, R IR E T AR5
P A7 B 22 73 TE B SR R AE R 1

3) rBEANE S 52 R M A B B R AR AR ) BRI AR, I HAN SR s B A By, )
FL BHL 3 ) b P A R RO

4) ARBHANE SJ PR 252 M I e AR L PR B AR ) A2 30, I o T ra RO IR, 5 A0 FL P = oy
LA MBS R LA

EEUH
K B R K B B A i 44 24 T 21 5500 2 T RTS8 4 (PKLHD201702) %2 3

&E ik

(11 FHBE, MIEEHr, 7R, T e S/ VAR —4E MT IENIL ERF T[], TR ERYEE 4], 2017, 14(3):
253-261.

[2]1 Az, 2k, gk, S5 KHbARLINRE P HS RO e H Ry [T]. shERYIELERE, 2015, 30(2): 840-846

[3] Z=E3E, FEIRER, WER. 2T STIUAN 2 17 i f 37T bR S N I V(D). IR 5 AGER, 2017, 41(4): 730-735.

DOI: 10.12677/ag.2018.88148 1360 HOBRBL 2R


https://doi.org/10.12677/ag.2018.88148

/R, EFL

[4] Bpig, EHEER, f/a, % B KM P E SRR K HE R IERCR]. TR 224, 2007, 4(4):

282-286.
[5]1 EfE L, B3, KRN X IG{E FEM IR M e/ 3R IE NS RIET]. B A A48 54k, 2013, 23(9):
2524-2531.

(6] HHLLZE, fABRAN. i A 2825 1R S P R R MR BB AU 7). TRE BRI B 24, 2015, 12(2): 139-144.

[71 WS, L, %, & SRS S R iR — A BROTBUE B[], TR IR 224K, 2009,
6(1): 9-14.

[8] de Groot-Hedlin, C. (2006) Finite-Difference Modeling of Magnetotelluric Fields: Error Estimates for Uniform and
Nonuniform Grids. Geophysics, 71, 97-106. https://doi.org/10.1190/1.2195991

[9] Xiao, Q.B. and Zhao, G.Z. (2010) Comparison of Finite Difference Numerical Solutions in Magnetotelluric Modeling.
Chinese Journal of Geophysics, 53, 622-630.

[10] Rao, K.P. and Babu, G.A. (2006) EMOD2D—A Program in C++ for Finite Difference Modeling of Magnetotelluric
TM Mode Responses over 2D Earth. Computer & Geosciences, 32, 1499-1511.
https://doi.org/10.1016/j.cage0.2006.02.017

(11] E¥&, #idsg, 20, 5 ARAITESHRZENEE MT —4EIEE BP0 e #T (D). PIRIR T HEOR,
2013, 35(5): 538-543.

[12] Zhdanov, M. and Tolstaya, E. (2004) Minimum Support Nonlinear Parametrization in the Solution of a 3D Magneto-
telluric Inverse Problem. Inverse Problem, 20, 937-952.

[13] Wannamaker, P.E. (1991) Advances in Three-Dimensional Magnetotelluric Modeling Using Integral Equations. Geo-
physics, 56, 1716-1728. https://doi.org/10.1190/1.1442984

(14] FKHE, BEHTh. —RhoH BT BRZE 23 RS &1 20 J7 A8 K PR, — 248 I 38 b (R B D). 4R S ALER, 2015, 39(3):
562-566.

(15] Mg, w00, FERIC, & KM EIRIERIR M. dbat: Bl tt, 2012.

Hans X
KRR R KBRS

1. FTHF%0M T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
THIFIRHEESE: [ISSN], HAWITI ISSN: 2163-3967, RIF] A
2. FTHEIME T http://cnki.net/
Ao« EBRSCERA R HEN, A SCERRRE, BIRE

hmiE S http://www.hanspub.org/Submission.aspx

HATIMEFE: ag@hanspub.org

DOI: 10.12677/ag.2018.88148 1361 HOBRBL2ERT


https://doi.org/10.12677/ag.2018.88148
https://doi.org/10.1190/1.2195991
https://doi.org/10.1016/j.cageo.2006.02.017
https://doi.org/10.1190/1.1442984
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:ag@hanspub.org

	Modeling of Magnetotelluric Static Shift Based on Non-Uniform Meshes Finite Difference Method
	Abstract
	Keywords
	基于非均匀网格有限差分法的大地电磁静位移模拟
	摘  要
	关键词
	1. 引言
	2. 非均匀网格差分正演算法
	2.1. 边值问题
	2.2. 差分线性方程组导出
	2.3. 电磁响应计算

	3. 静位移模型试算分析
	4. 结语
	基金项目
	参考文献

