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Abstract

A method for depth identification of two-dimensional field source based on aeromagnetic vertical
component is proposed in this paper. Based on the forward formula of vertical component of
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magnetic anomaly for infinitely extended horizontal cylinder, the expression for estimating the
buried depth of anomaly center by maximum value is given, and a depth estimation method under
constraints is proposed. This method has the advantages of simple calculation, fast operation and
so on. The calculation results of two groups of infinite extension horizontal cylinder models show
that the depth estimation method under constraints is superior to the conventional maximum
depth estimation method, with the mean deviation of 3.16%. This method is applied to the meas-
ured aeromagnetic vertical component data in a certain area in northern China. Compared with
borehole data, the deviation of depth estimation is less than 5%, which further verifies the effec-
tiveness of this method.
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Figure 1. XY plane position map and XZ profile position map
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Figure 2. (a) Planar contour map of two horizontal cylinder models; (b) Profile map of a section perpendicular to strike
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Table 1. Parameter table of two horizontal cylinder models

= 1. ANKFEEFEREISHER

" L R BB A% fiA 5
P =R=
1‘5’:?!:4%? h (m) " (m) M (A/m) Zamax (nT)
1 200 50 5 191.82
2 300 50 5 82.24
Table 2. Comparison of calculation results of different methods for central buried depth of model 2
2 2. AKRFEAES 2 FERARE AT EE R
R, FEfk 2 s R VT % 2
s h () he (m) 5 (%)
WRTTE 300 309.01 3.00
KI5 300 305.43 1.81

PR AR R i S A B I 5] 2(a) o, BREUBZOVB A B, HRHE RS R ET
ITEEEAENEL, WEETREAE R AT fE, HREmasmiE o) foR, 25E R A
AR EJT R BUPMAE, BRI SR E AR O ERA T, BT HSREIRE AR, REE R
HEOR, SRR o AT o3 50l PR AR AE A5 (B ORAB) B M2 R S5 A T HOAFAE A (BB IR R 2 1
HRBEAT TS, S8R 2 Fios. WRUEMIREM R ZN 3.01%, ASCERHIINERMSRIRZEN
1.81%, UEHIASCHR HITH R VARS BE S &, RIS TH SR R bR

3.2, ZAKFEHEFERE

N TR BRI AT ARG IIE S N BCR, Wit 17 = AN [ A TE FRAE A KT R AE AR, fs
B 1 AR SRR, BER 2 AT 3 (R R, HP iy B S s A B A 3 s

1000
Model 3
500
E o
= Model 2 X(m)
Model 1 -1000  -500 0 500 1000
| I
-500 | 0 @
_ ) Model 2
é 500 Model 1 Model 3
1000 N
-1000  -500 0 500 1000
X(m) -1000

Figure 3. XY plan and XZ section of three horizontal cylinder models
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Figure 4. (a) Contour map of three horizontal cylinder models; (b) Profile map of a section perpendicular to strike
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Table 3. Parameter table of three horizontal cylinder models
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" - R MRRTH 4% Hh A
14
TR Y5 H (m) r (m) M (A/m) Zama(nT)
1 150 30 5 119.31
2 200 30 5 64.31
3 250 30 8 64.73

Table 4. Comparison of calculation results of different methods for center buried depth of models
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h (m) h.(m) 6 (%) h (m) h.(m) 6 (%)
5 Wik 209.66 4.83 270.70 8.28
200 250
ATk 204.30 2.15 263.77 5.50
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Figure 5. (a) Contour map of measured aeromagnetic vertical component; (b) Contour map of RTP aeromagnetic vertical
component
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Table 5. Borehole (anomaly) parameter table [6]
= 5. $ILEBE)BERO
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() (m) WAL R AE (%107 SI) Zama(nT) () FRAR AR R (m)
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Table 6. Comparison of calculation results of different methods for central buried depth of borehole (anomaly)
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