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Selection of minimum transmit-receive distance of
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Abstract: A method used to identify the near-field area, transition-field area and the far-filed area were proposed by the
relative error of the responses of the CSAMT and MT. The transmit-receive distance 7, angle ¢, frequency f, overburden
thickness /4, and resistivity of each layer were considered. The approaches used to select the optimal ry;, were
demonstrated based on three numerical models. The results show that, on homogeneous half-space, 7, can be given
precisely. On two layer model, r;, is calculated by different cases with different exploration depth. On multi-layer model,
'min Can be estimated by a equivalent two layered model.
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Fig. 1 Distribution of relative error of CSAMT and MT apparent resistivity on homogeneous halfspace (P, = 1(dL)/(2n) =1,
S = I8 P, /(o) ): (2) Distribution of ¢( Py)s (b) Distribution of ¢( Ope)s (c) Distribution of e(p,) (d) Distribution of e(p,,)
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Table 1 Value of ry;, by restriction of different apparent resistivity errors on halfspace
T'min
Measuring arrangement
1% 2% 5% 10% 20%
Equatorial E,/H, array 7.16 6.60 5.60 3.46 3.00
Longitudinal E,/H, array 7.60 7.00 5.16 4.70 4.30
E,/H, array 6.40 6.00 5.26 2.60 2.40
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Fig.2 Electric dipole on two-layer model
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Fig. 3 Distribution of relative error of CSAMT and MT apparent resistivity with constraint of /5 and §,/k on two-layered
earth (dashed line represents value of r/5, on homogeneous half space with resistivity of p; while restriction error is 1%): (a) p,=0,
p=n/2, distribution of e(p,,); (b) p,=0, p=m/3, distribution of e(py,); (c) p=0, p=0, distribution of e(p,,); (d) p,=0, p=n/4, distribution
of e(p,); (e) p7=0, p=n/2, distribution of e(p,,); (f) p;=00, p=n/4, distribution of e(p,)
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Table 2 Value of r;, on two-layered earth

Base type 01/hi<<1

51/}11:1

01/h>>1

Perfect conductor 7y (n=2)=rum(n=1, p;)

Low resistance Fmin(P=2)=Fmin(n=1, p1)

High resistance  7in(n=2)=rmin(m=1, p1)

Insulator Pmin(M=2)=Fmin(n=1, p1)

Most of range, rin(n=2) Zrnn(m=1, py)
Most of range, rin(n=2) Zrnn(m=1, py)

Most of range, ry(n=1, p;) <<rpn(n=2)<<
rmin(nzla Pz)

Most of range, 7m(n=2) >rnn(n=1, p;)

rmm(n:2)<rmin(n:1 > pl)

Fuin(P=1, p2) SFmin(=2) <rimin(n=1, p1)
Fin(n=2) ZFin(n=1, p2) > rnin(n=1, p1)

}"mm(I’ZZZ) >rmin(n:1 > pl)

Annotation: ry;,(n=2) represents 7y, on two-layered earth; 7,,(n=1, p1) and ry(n=1, py) represents ry,;, on homogeneous half space

with resistivity of p; and p,, respectively. Although values of 7,;,(#=2) are only given in most of range when J,/4,=1, as mentioned in

above, situation of other range can be ignored for design of practical work.
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Fig. 4 Distribution of relative error of CSAMT and MT apparent resistivity with constraint of /5 and §,/k on two-layered
carth (dashed line represents value of r/& on homogeneous half space with resistivity of p; while restriction error is 1%;
dot-dashed line represents value of r/5 on homogeneous half space with resistivity of p, while restriction error is 1%;
118, =r8,18,6 = m r/68,): (a) u=0.01, p=n/2, distribution of e(p,); (b) £#=0.1, p=n/2, distribution of e(p,,); (c) u=2, p=n/2,
distribution of e(p,,); (d) u=10, p=n/2, distribution of e(p,,); (¢) £=0.1, p=n/4, distribution of e(p,,); (f) u=2, p=n/4, distribution of

e(pyx)
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Fig. 5 Distribution of relative error of CSAMT and MT apparent resistivity with constraint of x and /5 on two-layered earth: (a)
r/hi=3, p=n/2; distribution of e(p,,); (b) #/h;=12, p=n/2; distribution of e(p,,); (c) #/h=30, p=n/2; distribution of e(py,); (d) #/h=3,
p=n/4; distribution of e(p,.); (¢) #/h =12, p=mw/4; distribution of e(p,.); (f) #/h=30, p=n/4; distribution of e(p,.)
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Fig. 6 Distribution of relative error of CSAMT and MT apparent resistivity with constraint of /0, and J,/4; on four-layered models:
(a) p1=100 Q'm, p,=10 Q'm, p;=1 000 Q'm, p,=100 Q'm, #,=300 m, 4,=100 m, ~;=600 m, p=n/2, distribution of e(p,,); (b) p;=100
Qm, p,=10 Q'm, p5=1 000 Q'm, p,=100 Q:m, 7,=300 m, 7,=100 m, ~;= 600 m, p=n/4, distribution of e(p,,); (c) p1=100 Q-m, p,=
1 000 Q'm, p5=10 Q'm, p,~100 Q'm, 7,=300 m, 7,=300 m, 4;=300 m, p=n/2, distribution of e(p,,); (d) p;=100 Q'm, p,=1 000 Q'm,
p5=10 Q'm, ps=100 Q'm, 7,=300 m, #,=300 m, #;=300 m, p=n/4, distribution of e(p,,)
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Fig. 7 Distribution of relative error of CSAMT and MT apparent resistivity on surface of four-layered and its equivalent two
layered models: (a) p;=100 Qm, p,=10 Q'm, p;=1 000 Q'm, p,=100 Q'm, ~;=100 m, 4,=100 m, #;=100 m, p=n/2, distribution of
e(pyy); (b) p1=100 Q'm, p,=10 Q'm, p;=1 000 Q'm, p;~=100 Q'm, #,=100 m, 4,=100 m, ~;=100 m, p=n/2, distribution of e(p,.);
(c) p1=27 Q'm, p,=100 Q'm, 7,=300 m, distribution of e(p,,); (d) p1=27 Q'm, p,=100 Q-m, ;=300 m, distribution of e(p,); (€) p1=
100 Qm, p,=1 000 Q'm, p;=10 Q'm, p,=100 Q'm, /#,=100 m, 4,=100 m, ~;=100 m, distribution of e(p,,); (f) p1=100 Qm, p,=
1 000 Q'm, p;=10 Q'm, p,=100 Q:m, 7,=100 m, ~,=100 m, ;=100 m, distribution of e(p,)
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