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Abstract

The ferromagnetic interference source was measured at multiple points in the four directions—due
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south, due north, due east, and due west—of the FHD sensor, at different heights and distances, to
determine the interference amplitude of each component. The influence of ferromagnetic materials
on geomagnetic observation is studied based on the typical examples of ferromagnetic interference
in Wujiazhai magnetic station in Taiyuan in recent years. The results show that: (1) With the same
interference source at the same height, the interference amplitude of the interference source is ba-
sically the same in the north-south direction, in the east-west direction, the interference on the west
side is much larger than that on the east side, the interference amplitudes of the H, F, and Z compo-
nents follow the order H > F > Z in the four directions, and the interference direction is basically the
same, and the interference amplitude decreases gradually with the increase of distance. (2) When
the interference source is on the side of the sensor, the interference situation in different directions
is different, and when the interference source is above the sensor, the interference amplitude is
greater than when it is below the sensor. (3) The interference amplitude and shape of each geomag-
netic component caused by ferromagnetic materials have certain rules in different directions and
different heights, and can be used to determine the interference orientation of the ferromagnetic
material.
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1. 5|8

FEL B UL U b R B UL ) = BT B —, DR A () b R A 6 DX I 0 A BRER 2 A S5 4R
BEE B TORE, ARl 8 R I AR B OB ST R AR A v BRI VE (1] (HRE S TR E 20T R
AR, BUCLEERE M TRERIE 2, XL G TPORE L, JFORIIN A S5 4T () & vkt 52 3]
NG AR 7 A€ p Ui N TS R S5 o v/ A TR DG D R 112 S B B R oo oy T = i
LR BRI, BEREUERSE . KRBT EWEAT SN LG BT 5 R R ik AT
ZWRF2]-[11]o BREEVEDD A IE A [F = AN R o AR Va ], X R HE LA B A, el e &
PRI TFHRBIE T L D, o HE R R 5 P A Sy ) e R W T R 7 AR AR HE [ 12] [13]6
2. WM& 4 R AL B BRI

R K e B A T R T R DX A B U 26 A, A TR A A A6 R, A8 2 - M, H
AP, B AR, ERX, WEEENIELmET, A Tt ah T, Wik
P bR ZE R 57 H . 80~100 nT, IR V-8, itk HE ) FHESELE L THREIX, HhiEEN 35
km, BESmHHIE P08 Sl g R 200 KVGEHE N A E /N T 1.0nT/m, BT 5 <0.10T,
BT <05 0T REIBSRBENEE A&, 756 MU0 IR E BT 225K Al X %44«

K JF K e e & MR I AL 4 FHD-2B Jii 7R & /14 1 & GM-4 WIS T#E /11X 2 & Overhauser
W14 1 &, Hh FHD-2B i FRESACT 2012 4 7 HAR8E5e5E, PRELLRIB AN 32 M350 Lo 5 10 M ROl =2,
2013 E 1 H 1 HIERAIB4T, 4 ¥% <0.1nT, MEJEHE: 20,000~70,000 nT.

3. SREEME P R Xt AR A B2 Wi B SE IS
AL R K 0.5 m, EHAE0.037 m, H 4.445 KG BRI R THUEE FHD 44K 2% 1E 5
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3.1. IE.I_—I%-—E\ Z:IE.IEE%\ *Iﬂﬁ{ﬁ%uﬂgﬂ:gﬁ

B THRTE FHD A28 1E /M 1EdL. IEZR. IEFEIUAN 7 A R, skt 0.7 m, SiLasEE
M — 2, SERRES RN 1L E D,

Table 1. Experiment on the effects at the same height, different distances and different azimuths

#1. F—SE. TEES. FESMAIHSER

g 1% (m) P 25 (m) T D(nT) H(nT) Z(nT) F(nT)
1 0.7 3.5 P 0.0 0.0 0.0 0.0
2 0.7 2.0 xR 0.0 3.4 0.0 -1.8
3 0.7 1.1 xR 0.0 -11.2 0.0 -6.1
4 0.7 0.9 xR 2.0 -15.9 0.0 -8.7
5 0.7 0.7 K 33 -25.7 —0.7 -14.6
6 0.7 0.5 xR 6.0 —40.3 0.8 213
7 0.7 0.5 il -12.6 -60.3 2.2 -31.0
8 0.7 1.5 &) 1.8 -0.3 0.0 -0.2
9 0.7 0.5 &) 18.7 -7.4 -0.4 —4.4
10 0.7 0.5 it 13.7 8.0 4.6 8.3
11 0.7 1.0 It 6.1 32 0.8 2.5
12 0.7 1.5 1t 3.1 2.4 0.0 1.3

]

-1.5
05 0 05 1 15 2 25 3 35 (m) -0.5 0 0.5 1 1.5 2 25 3 35 (m)

D 7y BT F r B T4
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Figure 1. Interference amplitude contour map of geomagnetic data from ferromagnetic substances
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Figure 2. Interference amplitude curve of geomagnetic data from ferromagnetic substances along the east
azimuth

2. SREGMEYIRAE IE F 7 R A EUR TR Atk

BREGYEY IRAEAR RS IR 0 AR, TIIEE H & >F 4% >Z 08, D oETIEEKTH
fh=sr&, H. F &S5 D & T MR, Z 5ETHIEEE/NE 3).

BRELEY R AEAR SR B AL R CE R, THEE D & >H & >F o8 > Z90%, iFsET
Yo7 mAEE (B 4).

gi b, F—THRIEER —mE, FIEEREICT M IEEREA S, R, PFEHERT R
M, EUATTHTRIEE H & >F i >Z o, HFmmEA—3%, #Wimf D TFHENA—, b
FEES RN, el s o

3.2. Klﬁl%g\ E_EE%\ Iﬁl_ﬁﬁi?’;uﬂggﬁ

BT IIRAE FHD AL 88 IE /. IERPA T, SRS 0.5 m, A S EFITRH 1Al
EE, BARRZ G R (R 2):
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Figure 3. Interference amplitude curve of geomagnetic data from ferromagnetic substances along the south

azimuth
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Figure 4. Interference amplitude curve of geomagnetic data from ferromagnetic substances along the north

azimuth

4. SREAMEYIBRAEIE AL 75 mx R O T DR A R 2k

Table 2. Experiment on influences at different heights, the same distance and the same azimuth

#2 TESE. B—EE. E—AfImE

55 171 ¥ (m) FF B9 (m) PaEDA D(nT) H(nT) Z(nT) F(nT)
1 0.43 0.5 p 3 -28.3 6 -10.4
2 0.6 0.5 xR 5.8 -32.5 3.8 -14.5
3 0.7 0.5 p 6 -40.3 0.8 213
4 0.94 0.5 xR 0.7 -75.5 —6.8 —46.8
5 1.1 0.5 R -1.2 —64.1 -5.8 -39.8
6 13 0.5 xR 6.3 -71.8 -7.6 —45.5
7 1.52 0.5 R 43 -89.7 -5.3 -53.2
8 0.43 0.5 & 9.1 -4.2 0 -2.3
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g3k
9 0.6 0.5 7] 10 -5 -3 -5.3
10 0.7 0.5 2] 18.7 7.4 0.4 4.4
11 0.94 0.5 ] 9.9 -45 -7.9 -6.7
12 1.1 0.5 7] 5 -23 -9 -7.6
13 1.3 0.5 7] 5.2 11.2 -10.4 -2.7
14 1.52 0.5 7] 15.6 13.8 3.4 4.6
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Figure 5. Interference amplitude curve of geomagnetic data from ferromagnetic substances at different heights
along the east azimuth
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Figure 6. Interference amplitude curve of geomagnetic data from ferromagnetic substances at different heights
along the south azimuth
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Figure 7. Interference curve of FHD affected by rotary tiller ploughing on April 20, 2021
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Figure 8. Interference curve of FHD affected by factory operation on September 14, 2021
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5.2. AL SR
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3) JHEZBRBERE BN T, TIIRA FIRICES . Bah ks S TR SE s 2 EEmn
FAETTIE . RN, X RIS 2 TR HE .

4) KSR 2 0 BAE, SRR BIHEL G v T H SR SE R, SCEUBREAE R T SR
B BB Sl A e R IR E 3 R, 1R T Bl A S i Ab B R

BRIEGVEY) B M REAES TR LE R R A, BUJS AT AARE AR A IR RE . TAR S BRI B W it
SRS AT S E, SN A S HR AN 1 AR AR R T e R L DN B R S R D DR TR T PR
TSRO, R DU A (AR 55 T s & vl i dk 5 B

EHEWH

L P K 5K R4 3 77 27 B 5K B AR 2 I AT 5 o R 9% B (PR 2 5 NORSTY20-08); 1L 7545 B fil
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