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Fig.1 Example of observation device
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Fig.5 Apparent resistivity cross-section view of model 1( borehole-ground pole-pole device)
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Fig.6 Apparent resistivity cross-section view of model 2
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Fig.7 Apparent resistivity cross-section view of the forward result of model 2
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Fig.8 Apparent resistivity cross-section view of model 3
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Forward modeling of well-ground direct current resistivity method for undulating terrain

based on Gmsh

ZHANG Yu-Zhe, MENG Lin, WANG Zhi

(School of Electronics & Information Engineering, Yangize University, Jingzhou

434023, China)

Abstract: This paper focuses on the forward modeling of the direct current resistivity method. To this end, the Gmsh software-a 3D fi-
nite element grid generator-was used to model the anomalous bodies under undulating terrain and conduct relevant irregular grid divi-
sion. Then partial grid data generated by Gmsh were applied to a 2.5D finite element forward modeling program, and the forward calcu-
lation results were analyzed using the well-ground joint observation method. The analytical results show that good effects can be obtained
by using irregular grids to fit the undulating terrain and using the well-ground joint observation method to explore the geological condi-
tions under the undulating terrain. The effects of the valley terrain on the anomalous response below using different observation devices
were also studied. The results achieved are practically significant and they also prove that the Gmsh software has great application value
in the forward modeling and meshing based on the finite element method.

Key words: Gmsh; well-ground observation devices; undulating terrain; finite element method
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Fig.10 Sketch map of model based on Gmsh

PN T HERRY (R B AR O A 2R TR
R AT IR, B — RN 2,50 0.5 M
NI H geo BIASCHFANT 3247 5 7= A2 1 JLAA]
AN 10a FT7R ;

Point(1) = |0, 0, 0, 0.5} ;

Point(2) = {0, 2, 0, 0.5}

Point(3) = 0.5, 2, 0, 0.5!;

Point(4) = 1.5, 1.5, 0, 0.5} ;

Point(5) = {2.5, 2,0, 0.5!;

Point(6) = {3, 2,0, 0.5};

Point(7) = {3, 0, 0, 0.5};

Line(7) = 17,1} ;

Curve Loop(1) = 11,2,3,4,5,6,7} ;

Plane Surface(1) = {1} ;
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MeshVersionFormatted 2

Dimension

3

Vertices

209

0 0 0 1
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Edges

22
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Triangles
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121 53 142 0

131 69 202 0
End
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