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Abstract The geomagnetic diurnal variation is the main influence in marine magnetic survey,
especially in offshore and large areas. The multi-station method is the main technique to deal with
the geomagnetic diurnal variation correction. However, to diminish the difference between the
magnetic field data wand multi-station data, the correctional datum of the secondary station must
be reduced to the main station.

In marine surveys, the least squares fitting method has been applied in the interploation of
the height of the tide. Considering the similarity of the influence mechanism of the tidal variation
and the geomagneitc diural variation, the the least squares fitting method has been introduced in
the datum reduction. The datum of the secondary station can be corrected, which is decieded by
the expansion and contraction of the amplitude, the translation of the time (phase) of the diurnal

variation of the main station, and the the residual error of the diurnal variation correction of the
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main and secondary station is minimum with the least square method. The validity of the method
has been testified by the observed synchronous data of the multi-station.

The results show that the least squares fitting method can be applied when the characteristics
of the diurnal geomagnetic variations of the stations are similar, which requires a short synchronous
observation period. Otherwise the synchronous correction method should be qualified.

The conclusion shows that the least squares fitting method can be effectively applied in the
datum reduciton with multi-station diurnal variation correction, therefore the differenceof the
magneitc field which is caused by datum can be diminished and the geomagnetic diurnal variation
correciton precision can be improved in magneitc surveys in offshore and large areas. Moreover
the reduciton methd must be adjusted to the need of the practice. In addition, the least squares

fitting method can be applied in the determination of the time difference and the correction value

interpolation.
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Fig.1 Sketch of the least squares fitting method
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Fig. 2 Sketch map of basic stations

WL e S C w28 1k il 48 22 5 WA K. i H g H
AL 2 R, FEER T CH 5 ABW
il Y £ 22 S n R Y.

SR A L[] 25 00 540 ) d5 /s — e 0L A 1 2R AT
T HUE s R S5 sl B AE H B B K L 25 T
JESF R AR b JF 5 5 FH I [8) 25 B X ik 1 R 45
HEAT 434 L 8K

WA Sy FEul HARFE N 46994, 27 nT, B ¥k
FC 3l Ry sl AT R

o8 4l B PN 7 et R A DL W 6T
Bl 5 BRI 0] 4 H Y B A2 B AN AR TR B
KAHZEF 35 16. 38 nT HZRHA 5 & H 1 H 28 3
1B R S5ORE 55 (IR 26 b X vk B R A 22 082 n'T L i fe /)
TR AR RAAZE 0,33 nT) L E A H AR (95
ARGF s/ 1 R H AR B R 0 #E K OF 25 R fil
A X W KV —. I B AR H 506 5 = 45

50
40
30
20
10

Hividi F AR 24 B /T
(=]

F1 FEDSLEIEBHEERBELRELER (S 0T)
Table 1 Results of synchronous correction

for basic station B (unit:nT)

H# A HME Bui A3 BufARME  moKEXE
08-25  46992. 38 47136. 44 47138. 33
08-25  46995.67 47139. 71 47138. 31

0.82
08-25  47001.50 47145. 87 47138. 64
08-25  46985.35 47128. 90 47137. 82

®2 BRN_FHUAEBHATEBEHELER (B :0T)
Table 2 Results of least squares fitting method

for basis station B (unit:nT)

M EOR
s 2

08-25 0.971646 —0.038199 1.831 47138.27

g HIW Y T 0

08-25 1.013986 —1.036298 —1.418 47138.29
08-25 1.073615 0.026819 —7.764 47138.11

08-25 1.015043 —0.028419 9.059 47137.96
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Fig. 3 Synchronous curves of geomagnetic diurnal variations at three stations
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®3 AN ECHBERBELRELER (S 0T)
Table 3 Results of synchronous correction method

for basic station C (unit:nT)

AW AHPHE CuiH¥E  CHiARE RoREE
08-25  46992.38 45281. 49 45283. 38
08-25  46995. 67 45288. 68 45287. 28

4.51
08-25  47001.50 45292. 06 45284. 83
08-25  46985.35 45273. 85 45282. 77
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Table 4 Results of least squares fitting method

for basis station C (unit:nT)
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