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The possibility of obtaining nearby 3D resistivity structure from
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Abstract Currently, most of MT (magnetotelluric) data are still collected on 2D profiles. The
issue that most MT researchers concern is how to invert these 2D profile data to get better
results, which are closer to the real structure. Based on the analysis of 3D tensor impedance
response generated from the test models and on the study of the inversion results of synthetic data
and field data, we discuss the possibility of obtaining nearby 3D resistivity structure from
magnetotelluric 2D profile data using 3D inversion. The results show that it is possible to
interpret 2D profile data using 3D inversion method. Not only a reasonable image beneath the

profile but also reasonable pictures of nearby 3D structure which can not be got by 2D inversion
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can be obtained using all tensor elements of the 2D profile data in the 3D inversion. The synthetic

examples show that the on-diagonal elements have special effect on recovering the distribution of

3D abnormity near the profile. Therefore, all the tensor elements are suggested to be used in 3D

inversion to interpret the profile data.
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Fig. 1 Plan view of the prism model
The black dashed lines show the position of profile A,B,C. The
coordinate origin is at the center of the prism. Profile A is at
Y=—2.875 km along X direction ; Profile BisatY = — 0. 25 km
along X direction; Profile C is at Y=23. 75 km along X direction.
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Table 1 The dimension and position of the three prisms
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Fig.3 Plan view of the three prism model

The black dashed line show the position of profile A. (a) See from negative to positive along Z direction;

(b) See from positive to negative along Y direction.
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The first row shows lg | Z,, |, the second row showslg | Z,, |,
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Results from 2D inversion of profile A, B and C data

The first column shows the results of TM mode, the second column shows the results of TE mode,

the third column shows the results of TM+ TE joint mode.
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Fig. 2

Impedance terms Z., .Z,, »Z,, and Z,, generated from the prism model

The black solid lines show the prism margins,the black dashed lines show the position of profile A,B,C. The first row denotes

the real part, and the second row denotes the imaginary part. The left to the right are the results for Z,,,Z,, »Z.. and Z,,.
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Fig. 6 Results from 2D inversion of profile A data

The top left figure shows the test model, the bottom left figure shows the result of TM mode, the top right figure shows

the result of TM~+TE joint mode, the bottom right figure shows the result of TE mode.
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Fig. 7 Results from the 3D inversion of 2D data on profile B
The top row shows the test model, the second row shows the results from the inversion of only Z,, . the third row shows the results
from the inversion of only Z,. ., the fourth row shows the results from the inversion of both Z,, and Z,, , and the bottom row shows
the results from the inversion of all impedance tensor elements. The black dashed lines show the prism margins. The first column
shows the horizontal slices at 4. 25 km depth, the second column shows the vertical slices at Y= —0. 25 km along the X axis, the third
column shows the vertical slices at Y= —2. 875 km along the X axis, and the fourth column shows the vertical slices at X=—0. 25 km

along the Y axis.
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Fig. 8 Results from the 3D inversion of 2D data on profile A

The top row shows the results from the inversion of only Z,,, the second row shows the results from the inversion of only Z,, , the third

row shows the results from the inversion of bothZ,, and Z,,, and the bottom row shows the results from the inversion of all impedance

tensor elements. The black dashed lines show the prism margins. The first column shows the horizontal slices at 4. 25 km depth, the

second column shows the vertical slices at Y= —0. 25 km along the X axis, the third column shows the vertical slices at Y= —2. 875 km

along the X axis, and the fourth column shows the vertical slices at X=—0. 25 km along the Y axis.
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Fig. 9 Results from the 3D inversion of 2D data on profile A

The black dashed lines show the prism margins. The top row shows the horizontal slices at 4. 5 km depth, the second row shows the

vertical slices at Y=—1.5 km along the X axis, the third row shows the vertical slices at Y=—0. 1 km along the X axis, the fourth row

shows the vertical slices at Y=1. 5 km along the X axis, the fifth

row shows the vertical slices at X=—12 km along the Y axis, the sixth

row shows the vertical slices at X=0 km along the Y axis. and the bottom row shows the vertical slices at X=12 km along the Y axis.
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Re Z,, denotes the real part of Z,, and Im Z,, denotes imaginarypart of Z,,.
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