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A discussion on layer response characters of AMT, TEM
and VES and joint inversion
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Abstract The paper discusses the layer response characters of AMT, TEM (central loop configuration) and VES
(schlumberger configuration) by forward modeling procedure. The result shows that AMT or TEM is more sensitive
to low resistivity layers than high resistivity layers, and VES is more sensitive to high resistivity layers comparing
with AMT and TEM. Based on the response characters the paper then discusses the joint inversion of AMT or TEM

and VES. The model inversion trial shows that the joint inversion results are much better than the result of any single

method inversion.
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Fig. 1 Apparent resistivity curve of AMT forward modeling
The solid line denotes the response of “H” model;

the dash line denotes the response of “K” model.
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Fig. 2 Same as Fig. 1 but for relative apparent resistivity

-30

A
o
\

Phase(deg.)
|
lk
A
/
The
\
|
|
|

/
-50 \ /
/

60 R R L RN B L R A R

10000 1000 100 10 1 0.1
Frequency(Hz)

B3 AMT 1E v BH T A 07 th 28

SEER A HOBURERY (w7 . R 2k D KK TR ASE Y 1 0 )7
Fig. 3 Same as Fig. 1 but for impendence phase
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Fig. 5 All time apparent resistivity curve Fig.7 Apparent resistivity curve of

of TEM forward modeling VES forward modeling

- . The solid line denotes the response of “H” model;
The solid line denotes the response of “H” model; € solid line denotes the response o mode

the dash line denotes the response of “K” model the dash line denotes the response of "K” model.
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Table 1 The inversion results of low resistivity target layered model

RSk hi(m)/p1 hy(m)/p2 hs(m)/ps hi(m)/p4 05
(Q -+ m) Q-+ m (Q* m) (Q -+ m) Q-+ m
1 i AL 100/100 15/10 185/100 50/10 100
I HR AR 80/100 60/40 90/50 110/40 80
AMT J i 96.3/100 31.1/16. 4 141.3/172.1 105/17.7 100
TEM J it 96.8/100 28.7/15.6 149.7/158 89.2/15.5 100
VES Jz i 93/100 67.1/35.4 133.8/113 174.8/30. 2 101.1
AMT . VES B4 = i 99.7/100 16.4/10.7 178.3/103 61.4/11.9 100
TEM.VES Bt 4 )2 i 99.7/100 16.3/10.7 178.9/103 59.9/11.6 100
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Table 2 The inversion results of high resistivity target layeres model

" hi1(m)/p1 hs(m)/ps hs(m)/ps hy(m)/p4 5

WRESH (Q-mll; (Q-m!; (Q-m‘; (Q-mi (QP- m)
1F 8 A5 R 100/10 15/100 185/10 50/100 10
V) Lf AR R 80/10 50/12 80/11 150/12 10
AMT J i 89.8/10 53.8/14.8 97.3/9 167.2/14.5 10
TEM ) i 89.7/10 54.4/14.7 88.3/9 167.3/14. 4 10
VES Jx i 92.8/10. 67.7/28 120.4/8.8 242.9/26 9.8
AMT,VES Bt & J2 i 100.1/10 15.3/98.5 183.7/10. 50.7/98.7 10
TEM, VES B4 )2 i 100/10 15.2/98.9 184.1/10. 50.5/99 10.
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