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Fig. 2 Comparison chart of deviation between calculated results and observed values using different simulation methods



128 WIRACIR T EH A

47 %

M 2 RS, ROk LUK ik T 5
S5 5 SR 22 fe K [0 03 o0 Mk S A R 5 52
PR i 22 e KAE BOR T CM4 B AL 3k 5 3 ff 2 2
{E/NT CM4 B, IR g mT LA [l )9 23 A vk 1 53
2% LT T S B, R T T SOk 4R
B 8] U5 73 B i 080 P B A B 5 o I B o O
Ak 5 3£ 22 /N L T 2 68 T A A i 5t
TR AL 2 B 255K B 307, Xt 4 B 4 SR Ok
BORBR 22 A T LR MR B 4 0 T DX A7 A ) el
& R W R BTk A B R S R IR E 2

FRug /N . [ R 2 v B =y g R R 5
o {8 D 22 8 32 B kp 48 8500 KM oK, 4 kp (HRF
3—I AR 2ZME AT L F] 20 nT Lh b, P TE & 2B BG4
(I ) B, — Mt kp $8 8K T 3 — IF, = Fh J7 B R
W= BB KR 2%,
2.2.2 MAEREE%KT

3 o0 BT P VAR JYS Ml 5 50 R — RS 40L Oy A
SRR AR ML AT H AR BIE Gt b 385 0 E
2O 3 i Z MRk A 11 45 2, 48
10 25 FML A 1 LRI 3 11 388,

R3I MEHFTREES T A

Tab. 3 Statistical table for AT difference of suvey lines

3 RT S 22 w2 QR 3 , n'T) LMZEAESHE . 0T RS ZEGEEEME . 0T 22 H 5 (CM4 B . n'T)
1 —5.31 —4.51 —8.81 —12.01
2 —8.10 —6.40 —12.63 —5.80
3 —6.96 2.33 —7.67 —17.71
4 —9.24 15. 22 —1.04 —12.78
5 —6.33 11.57 10. 97 15. 65
6 —10.12 3.01 12. 36 5.28
7 —7.64 —2.10 —23.69 —24.90
8 —13.05 —14.55 —41.67 —36.92
9 —12.00 —12.03 —30.93 —22.03
10 —19. 66 —20. 61 —46. 26 —24.16
11 —14.17 —0.07 —19.87 1.44

e 2% (nT) 7.77 7.47 17. 00 13.45

R 3 B, 4 21 B 5C R 28 B KAE 23 1 ol
19.66 nT,20.61 nT,46. 26 nT.36.92 nT, H P
GRS S BRI A AE 8 5 10 552 AL,
i WL B¢ F AR M2 e BLAE 2 5 P A I R
I 2 00 5 i v 4 A KR B AR X R R B
PR PN N S IR € S DR EI R B TR
HiR 25 i /N, HO5 T IR MR 6 O0E Bl iR 22 R
i,

2.2.3 FHERRHSH

ARG bR XS L B w] i, 45 07 1 4 SR
i AR A AN TR A LU LA

1) = R0 7 25 b [l 3 73 B 125 0 5 4l 2R R 22 B
WA BT TS SRR 2 A O TR R X B D
U A AT AR K IR 3 BT R )

2) =05 s v LA RT3 A 95 6 ik il 804 1 2R
IR 1 o e PR I 5 DX T 1 A M 1 5 ol Ay
Bl MRS 2R A B 0 B AL B AL Y M g B R R
P AR AR = 8 [ I B A5 3% 07 ik Al il

P ELRE A B0 8 1 55 ) 5 T e 15 3l B
BIF 5 DB T 3200 B 5 9 o0 M 7 A —
Mol 15 il R A D A (HUEEOR G 6 ol S A 51X
2o P 22 I OR B K K5 il CMA4 A58 R 3 530 9k 6 75 AT A
Ho il 5 b B A AR B L (H 75 2 0 R S B
F . AL45 F107 Ml Dst 18 8O L E RS 5 Y
THAH 2 Y BRI R B

3) =7 L AT B B Y LA BT AN [R] . CM4
BT J5 1 AN 32 s Al R SR 2 8O iF s wl
AT M A M 3 (L 8 0 0 BT Rk A5 B B 2 5 2
il 15 3t /] — 243 B Ak 5 3 ) 3t 1 3 £, TG [0 090 3 A 3%
HAL 5 S A AR RO R — o B A ) M R 7 1R

4) =5 T R A WA I AL (— B
kp 8RR T 3 — W) ™ AR BOR IR 22, [H B 7 4l 1 4%
T3 12 I IO 235 45 D0 6 P [ P ) M i R AT o e O
X B A1 B ] BB PR 0 B A A LA

SRR XA T R I S A 9 St 7 O A
R A 1] L AELGE ] 26 P A S ORI 22 1 AE X



14

KRG F A8 TR T E RS 129

TF 5 DX 14 0 00 5 30 Al 9 A 38 s 7 AR 9 S s 35 UK
19175 B0 B P SR L e BGE 2 19 5 3

3 5

B X T2 T v Sl DU Ak B v O B 1 b H A2 K
R 2 4 ) R B A 8 I T 3 BT i 3 IR e A A
AT CMA A58 g = Fof by 1 A8 50 ( 480 0% ik A7
WFSE 23 BT 4% J7 V6 1 B, I 308 IV D - 1A 2 v del 5
DA 2 S )T = A48 5 0 T I 5 X 9 A
AL M R AR (R O 5 12 A A IR R M R 5
KA H A Bt BE A7 XF He o B R 28 GE 3t 1 20 R
F 3 Aol T5 3 R AU A B R AT AR B i 4 2
SR FE A A AT R AU AR R LU R

1A P = 77 9 249 T R0 S A7F 5 DX PN 5 Ak i 1
AR B = 2 R0 5 50 00 96 R Ml i B AR X I 2
ARARL B — St Horb DLl A 23 B ik i 45 45 2R 5 52
IR R 22 fe /)

2) i F = b J7 WL AT 20 A M H A i Xl
SE IR BIE 51X 552 B R 4 114 0 KR4 9 H AR BRCOE Ak
B GETH Ak B 2 58 2 L DA IR] I 23 B ik B A5 45 2R
R BE fie e OR B e

3B H S LI KAl K I £ S B R 22 e v
S5, SRR B AR LAE SRR 22 e KA AR
TR YL A e I B AR AT H 728 A IE Ak PR 5 %o R
PEAT IE 25 Ml L 2 g Ak PR A A

4) =R 1 B AR SRR G A O ) A
DU HEAT s b ke, (5 R5 AR 405 52 B AT AR OO A9 1
B T 255 48 J7 TR B RR JR R AT 5 B R

Mot PR BB AR 5 2k B 22 LA 46 A B A
MR T 2271 5 S8 NS Tk AT e i T
M A T 22 T T ST A [ U5 0 B 0 3R D8 0 A 3
CM4 B8 = Fh Jy s, 38 5 X = Fh J5 i 19 53 0t LL &
55 S DN K dl i A BRA5 R GTTE RS BE L X = Rl 7 B0
i 2R AE FRCR BEAT 1 A A RG4S IR 1 xF = Ff
TIIERY T DL O 4 Jim A O 1% D0 4 Ak B T A Y
WA AT 3R 3 T 2 25 N A7 0 TR T LR H AR
F B I O MR RS B A M 4R TV TR RGN AR RGO

S E Wk

(1] rpfe NREEFEE R AR WE R, A
oMb BR W) R A . GB/T 13909—1992[ S]. db 5t
b bR A R A, 1992,

State Bureau of Quality and Technical Supervision of

(2]

(3]

(4]

(5]

(6]

the People’s Republic of China. Specification for ocea-
nographic survey-Marine geology and geophysics in-
vestigation: GB/T 13909—1992[ S]. Beijing: Stand-
ards Press of China, 1992. (In Chinese)

By, A E L WAL RS X R H A LA
EATFELT]. KA A BE oA 4l 1990, 20(3): 315—
322.

SHAN R J, JIN G, ZENG Z C. Study on geomagnetic
diurnal variation and its fitting methods in local area
[J]. Journal of Changchun Institute of Geology, 1990,
20(3): 315—322. (In Chinese)

BEER AN PN it B Mg L U 0 R M O R 4
e 5 0z LT . WP 22,2006, 26 (6) 16— 9.

YAO J J,SUN Y,XU H Z. Analysis and application
of amplitude relationship of geomagnetic diurnal obser-
vation datal J]. Ocean Surveying and Mapping,2006,26
(6):6—9. (In Chinese)

N XUMER . FOGIR, 5. @R 0 £ b i
W H SR S Oy AR ST L) ], MR B 4R,
2009, 52(10): 2613—2618.

BIAN G, LIU Y C, BIAN G L, et al. Research on
computation method of multi-station diurnal variation
correction in marine magnetic surveys [ ]J]. Chinese
Journal of Geophysics, 2009, 52(10): 2613 — 2618.
(In Chinese)

XL, RV, ¥ L. #EHEE B AR BUE iR 23
P oy ik ()] W R %5 AR %4, 2016, 33
(6): 582—587.

LIU F, WU X P, XIAO F. The method realizing di-
urnal correction with harmonic model created by least
square method in magnetically disturbed day[J]. Jour-
nal of Geomatics Science and Technology, 2016, 33
(6): 582—587. (In Chinese)

RN, B, XISLE, AF. R CM4 BRI T E
i Hly IX 3 78 3 10 25 23 A R AR o A LT . 5% 9 B A 42
A, 2018, 13(1): 98—113.

LIX S, GAODP, LIU L S, et al. Characteristics of
spatial and temporal distribution of geomagnetic field
in Chinese mainland based on CM4 model[ ]J]. Tech-
nology for Earthquake Disaster Prevention, 2018, 13
(1): 98—113. (In Chinese)

JIEXS, Bk, ZEEE, SF. FET BP M N4 0 G
ARG FE LT, Kbl 5 db k3l )y %, 2021,
41(3): 229—233.

LUZX, LVZF, LIT, etal. Forecasting of the vari-
able geomagnetic field based on BP neural network[]].
Journal of Geodesy and Geodynamics, 2021,41(3):
229—233. (In Chinese)



130

PRI L H A

47 %

(8]

(9]

[10]

[11]

[12]

[13]

TOLW, ¥R, BEE. F. 5T 42 ME0E
L D) i 22 v b g A AR OE (R IH LT MR,
2010, 35(3): 118—120.

BIAN G L, LIU Y C, ZHAI G J, et al. Diurnal geo-
magnetic correction with multi-observatories in marine
magnetic surveying[ J]. Science of Surveying and Map-
ping, 2010, 35(3): 118 —120. (In Chinese)

dRrm g, A, SR AR, [l > kA B AR B A
S LT ¥ 5 8. 2016, 40(3): 603 —
608.

ZHANG X Y, GUAN Y X, ZHANG X L. The appli-
cation of regression to estimating geomagnetic data
[J]. Geophysical and Geochemical Exploration, 2016,
40(3): 603—608. (In Chinese)
T, K B AR TS . I W oA A TR H
AR, MBI ST EOR . 2017.39(3) 1327 — 332,
ZHANG X Y, GUAN Y X, CUI X Y. Compensating
the data of geomagnetism observation on the sea floor
by regression method[]J]. Computing Techniques for
Geophysical and Geochemical Exploration, 2017, 39
(3):327—332. (In Chinese)

Ok, R E L BSR4 BT 5 R AE WG 0
i A ARSOE R R BRI, 2015, 35(5): 38
—42.

PENG F, ZHANG Q G, LUO S R. Application of
harmonic analysis method applied in diurnal correction
of marine magnetic surveys[J]. Hydrographic Survey-
ing and Charting. 2015,35(5): 38—42. (In Chinese)
TRERTR, IRAT, BEBEME, 45, i LR BE 18 & b b 7
RIS A7 i = N DG e s o T I P = L
2019, 39(4): 60—68.

XING CC, XU X, LU J H, et al. Comparative analy-
sis of geomagnetic observation and magnetic field mod-
el calculation for land and marine stations in the north-
ern South China Sea[ J]. South China Journal of Seis-
mology, 2019, 39(4): 60—68. (In Chinese)

IRER TR, AT, MG 150 1Y A ¥ G S R b B b Y
I FHWEFE (], A M 0T 5 55 DU 22 b BT . 2020, 40(3)
214—221.

[14]

[16]

[17]

(18]

XING C C, XU X. Application of geomagnetic field
model to marine magnetic data processing[J]. Marine
Geology & Quaternary Geology, 2020, 40(3); 214 —
221. (In Chinese)

A, N, &4, & S EIRBEEH ARk E
S B FOXP R ERE D0 W0 B [T, Mg VEI£:, 2015,
35(1): 7—10.

XIA W, BIAN G, JIN S H, et al. Difference of geo-
magnetic diurnal variation between sea surface and o-
cean bottom and its effects on marine magnetic survey
[J]. Hydrographic Surveying and Charting, 2015, 35
(1): 7—10. (In Chinese)

BEFFIL B AT  EIAE 55 AR 52X b S0 0 450 90 %
DUKE BERY2e o3 A L) ). T4, 2017,37(5) : 22— 25,
LIAO K X, XU X, WANG G X, et al. Analysis on
the influence of different geomagnetic observation data
on the accuracy of magnetic measurement[ J ]. Marine
Surveying and Mapping, 2017,37(5) :22—25. (In Chi-
nese)

S, IROOME, PRIKHE, A% @E 5k ) LA B
Yoo (AL AR AELT ], Bk Py 3R 244, 2007, 50(1):
1—09.

WU Y Y, XUWY, CHEN G X, et al. The evolution
characteristics of geomagnetic disturbances during geo-
magnetic storms[ J]. Chinese Journal of Geophysics,
2007, 50(1): 1—9. (In Chinese)

TROCHE. b RS B K8 B R R 2 T 1 0 ik
(0. Vit s 24, 2005, 27(1): 36—41.

XU W Y. Improvement of calculation and determina-
tion method of K index value of geomagnetic activity
[J]. China Earthquake Engineering Journal, 2005, 27
(1): 36—41. (In Chinese)

OO E ST SO . ER W R =4 AR
PERCILLT ). WA 3 H0R . 2005,25(3) . 227 — 232,
WU W L, GUAN Z N, GAO Y F, et al. Interactive
man/computer moding 3D body of gravity and magnet-
ic anomaly data[ J]. Computing Techniques for Geo-
physical and Geochemical Exploration, 2005, 25 (3):
227—232. (In Chinese)



1 3 KRG F A8 TR T E RS 131

Comparison and analysis of three numerical simulation methods

for geomagnetic diurnal variation

ZHANG Xiangyu'**
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2. National Engineering Research Center for Gas Hydrate Exploration and Development, Guangzhou 511458, China)

Abstract: Diurnal variation correction is an important step in marine magnetic data processing; however, correcting the
daily variation in the open sea area is more challenging than in the offshore sea. It will directly affect the diurnal variation cor-
rection especially when the geomagnetic observation data close to the study area cannot be obtained. We select a region in the
western Pacific Ocean as the research area and compare the deviation between the data calculated by three different methods,
which are regression analysis,harmonic analysis, CM4 model calculation, and the observation data from the undersea geomag-
netic observation station, then we found that deviation of harmonic analysis is the largest, the deviation of regression analysis is
the smallest, and the results obtained by the three methods are all concentrated in the time when the magnetic disturbance oc-
curred; however, the application conditions of the three methods are different, the regression analysis method has the highest
requirements for data. We know that for the research area, diurnal variation data at a particular location can be obtained by all
three methods, but we need to select a suitable method according to the actual condition. We can provide the basis for the fol-
lowing work by discussing the method of diurnal variation correction, which is suitable for some regions of the Western Pacific
Ocean.

Keywords: marine magnetic data; diurnal variation correction; data simulation; regression analysis; harmonic analysis;

CM model





