, - L & — . Ll oyt =2 4 -8
; == s ]JJJ —r St B = = ISSN 1671-5342
. —_— *) /r ‘_'::,_.J _—a - - 2
() LN, 75 1) == 7, WA T 42 T3 CODEN DXDIEZ
i‘ -
f"n-_i“..

RT X E B SR A= R
GRM, FEe, AR, IWFEZE, HIAR, 5KEe

FIHASLC:

Gy R, KL%, AL, A2, Sha R, TKkAE. ST AR H I B AL PR AR D]. RIS b ek ) g, 2023,
43(9): 974-979.

Yi Tianyang, Zheng Bing, Li Yalun, et al. Discussion on Data Processing of Relative Gravity Survey[J]. Journal of Geodesy and
Geodynamics, 2023, 43(9): 974-979.

TEZR R BE View online: https://doi.org/10.14075/j.jg.2023.09.017

T RGO HAB S EE

Articles you may be interested in

YRR T 5 3 2 43 B AR B 2 el —— DR E DI 1 S 191
The Effects of Expanding Edge Length in the Processing of Gravity Anomalies Separation:An Example of Interpolation Cut
Method

Kb R 5 M ER Bh 12, 2021, 41(3): 221-228  https://doi.org/10.14075/;.jgg.2021.03.001

HNFHEG IR RS
Cloud Computing System of Gravity Field

KHLI - 5 HER ) J72%. 2018, 38(2): 111-115,124  hitps://doi.org/10.14075/}.jg2.2018.02.001
[0 oy o o e e e = A

Rethinking the Development of Earthquake Monitoring and Prediction in Mobile Gravity

K HLI 5 HER S J12%. 2018, 38(5): 441446  https:/doi.org/10.14075/j.jgg.2018.05.001
FIHGRACE . GPSHIKMEXRAITE P 220 Hb X B 52 7 1z sh ik

Crustal Vertical Movement of the West Qinling, Derived from GRACE, GPS and Leveling Data
KHLI 5 HER ) J1 2. 2017, 37(10): 991-995,1019  https://doi.org/10.14075/j.jgg.2017.10.001
5 HE M5 A -l RV 1 RE Ms6. 2.1 7% 7% i 8 7 AR 2B (L RAAIE

Gravity Non-Tidal Variation Characters before the Cangwu Ms5.4 and Hutubi Ms6.2 Earthquakes

K HLI 5 HER S J12%. 2017, 37(12): 1211-1213,1262  https:/doi.org/10.14075/j.jgg.2017.12.001


http://www.jgg09.com/CN/volumn/current.shtml
http://www.jgg09.com/CN/volumn/current.shtml
http://www.jgg09.com/CN/volumn/current.shtml
http://doi.org/10.14075/j.jgg.2023.09.017
http://doi.org/10.14075/j.jgg.2021.03.001
http://doi.org/10.14075/j.jgg.2018.02.001
http://doi.org/10.14075/j.jgg.2018.05.001
http://doi.org/10.14075/j.jgg.2017.10.001
http://doi.org/10.14075/j.jgg.2017.12.001

%438 9
202349 A

Ko o= 5 MR Zh Sy %

Journal of Geodesy and Geodynamics

Vol. 43 No. 9
Sept. » 2023

DOI:10. 14075/j. jgg. 2023. 09. 017

XEHS.1671-5942(2023)09-0974-06

TR o 0 B Ak L) 8 0o

Z R OA K

ZTR REZF

VA S

1 V9IS HRR Ry s T A WU s DU 14 2 T L 3B 139 %5, 625000

W OE. RBREEANSAEIMAERFmN B WHRAGE AN T TFITE R %752 25k
Bl ERIAEPEEMENIUANAFA, N BSHRE KE2IL RASZFEFRATTE,
XEHE BAA A ERE; S EKE; YK E; RIZKE

FESES: P312 XERFRIRAD . A
AFDE EE 0 e 2 A D0 ol 18] 79 B ) 25 0 6, ]
SR FH 8N i N 1 vk TR S R ORI 5E TE ik
F14) 38358 o S 2 R g 2l . T a4 B A
B R B AN - 22 TH AN D7 T v b 52 R
25 B AN i BA S0 Ml 5040 R B BT A T Y i T
W IO R G0 b v [ AR ) M R 5 B A mT
JH T by TR E T A4 ol 00 00 KR i ) 1 i L A 4 R e
R AR PR 22 A A% SN FAR B T Al H TR $E R

G0 Y 524 SO g Rl 22 TR A 4 80 A
A B 2 B b PR e

X E I P HEAT T 58 22 R, A 25N ) AN A
BEATIHAC R GE . X 5 [ A B RS AR R
ARPAT S A F g kI AR A T A B AR R TG

AR RS S L o IR
RRE IS A SC IO & £t IREP ¥ (% (&
Ab B EAFAE(EAS e T

1 HEERER

Tab.1 Data record information

s R S I [E] B/ mGal  RJE/bPa UERE/mm W /m 2 HE RN
G1149 51052503  £001  2021-06-07 12:01 2 291.417 0 848 210 1561.6 - 0
G1149 51052402  £002  2021-06-07 12:45 2 313.494 0 864 213 1.336.0 - - 0
G1149 51052503  #003  2021-06-07 14:13 2 291.469 0 846 211 1561.6 0

1 FEIBRXHITFEBRXH

AR 0 A I R G 22 A S
GO MBI NE. 4552 5 E iR M
KB SR 1 WA, & =S 5FH
PR T B4 O R R A0 v B A R L R T i R
FR R R OR R A R R I A o T AR B S A A
AL BSOS AN AT sk 15 0 A ke
TG 5 1 PR35 il B2 {E A B 2R E %
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Tab.2 Documents of adjustment exchange
BEE AR R

VAL =} ‘T” x 0 Iy IJ_‘T =] ) )

UERS MK 4 i 1] Jagss ‘mGal /hPa /C
G149 GCYM 2021'12—0(;6(;07 51052503 2 291.4 848 21
G149 GCYM 202]'127046407 51052402 2 313.5 864 22
G149 GCYM 20?}1’016:” 51052503 2 291.5 846 20

2 HHEHYSC R T AL IR

Bl E 7 B A R R A A A A S RO A R T
BT AR AL T R 40 € AR R AT e AL
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Tab.3 Calculation of gravity joint survey completed in one day

A H 3 P3¢ 1 IE, B BUE / FEBIE/ o B 2
% F5f ] mGal SEBGE Ak #AE Y IEJE E U Jm Bz
#001 2021-06-07 2 291.417 0/ 0.129 6, 0.064 8/
51052503 12:01 2 342.269 2 0.002 6 2 342. 466 2 2 342.466 2
#002 2021-06-07 2 313.494 0/ 0.116 0, 0.065 7/ 0.005 1, 22.567 0,
51052402 12:45 2 364. 846 0 0.000 4 2 365.028 0 2 365.033 0 22.567 9
#001 2021-06-07 2 291. 469 0/ 0.061 5, 0.065 1/ 0.015 2;
51052503 14:13 2342.322 4 0.002 0 2 342.451 0 2 342.466 0

R WA — IR K R BE 2 X — R I R R = R B2 P 22,567 0X 1.

x4 1BE
Tab.4 Grid value table
TR A HIMH N R
2 200. 00 2 248,788 1.022 58
2 300. 00 2 351.046 1.022 68
2.1 #EHMIE

T1A T 7 [ A 7 BRI LA 07 A ) 25
S A5 A Y H B R ELAR T SR B
BT SN . SR O T R AR
g R K A/ W o A QA R RN B2 7
B, IHEALHAY .

g =—165.TF(p) (

«

%)3 (coszZ* %)—

1. 37F* (¢) (%)4(500522* 3) —
76. OSF(SD)(ICQf)a(cosZZSf%) (D)

s

000 038=22.567 9,
A, Flp) =0.998 327+0.001 676 cos2¢,¢o K
T R A B2 5 Z it B s 20 H 58 0 R T

BE 5 7. SRR 20 M o K T 1% Y 1 Hy
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TR A, AR DL SCER(3 ],

1 11 51052503 WA 12: 01 Bk 21 i 9 97 2
MRS (D HE N 0. 130 8 mGal (£ 5, Hfi
mGal), 538 3 W IEAL 0. 129 6 mGal B 2
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Tab.5 Correction calculation of gravity observation data completed in one day

\ " Wy R NEm [E- T MR
e i 5 d dR
g T B BOE e wE ME Iy WiF il
2021-06-07 _ . o
51052503 12.01 2291.417 2 342.358 2 0.1308 0.0026 0.0648 12.016 7 2 342.556 4 0 2 342.556 4
2021-06-07
51052402 12.45 2313.494 2364.9359 0.1172 0.0004 0.0657 12.7500 2 365.119 2 0.0051 2365.124 3
140
2021-06-07 __
51052503 14.13 2291.469 2342.4114 0.0627 0.0020 0.0651 14.216 7 2342.5412 —0.0152 2.2 0.015 2 2 342.556 4

K=—0.006 909

2.2 SEREHEENE
HRAEASAS 3 T 28 23 72 B SR S B 3R CERLAir
10 pGal) R AS A5 B2 JORE e A I Y T ) B, )
3 T A AT
g=[FI+((R—R)XF,|XF—TD (2)
. g AR R A A B KO E A (EL By AR 5
Hedg 100 A>3 4] 1] B #) o8 5 i % Bz 1 = ) {RLL R

AR BEE R, R ALER A LA 100 434 A (8] B 1)
BRBEGE, MRS E R T F AR A%
{H— IR 240, TD Rl s F (s,
F 1 1 51052503 P & 1201 A 20 52 B0 46
HAEER O ITE R .
(2 248.788 + (2 291.417 0 — 2 200.00) X
1.022 58) X 1.000 038 +0. 130 8 =
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2 342. 489 0(mGal)
M2 3 hBs 5 45 I (E R R -
(2 248. 788+ (2 291.417 0 — 2 200. 00) X
1.022 58) = 2 342. 269 2(mGal)
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KA 328 A ) B4 AR 422 5800 25 5 | 2 )
Ak, FEENW A E LR KRR p (R
MIFEEE A 1 hPa) FIE® KRR p. Z A2 7,
IR R AT I — 4

8gl) = 3(p — pn)(hPa) nmS*Z (3)
o, p RIS S B H T A AR SR
b, = . % 5.255 9
o 1013'25(1 288. 15 ) hPa

(4)
% 1 9 51052503 U 45 12.01 B 242 =8 (4)
TRIEWIE
dg, = 3(848 —1 013.25 X

(1 ~0.006 258?;115561. 60 )“5” )nms,7

26.43 nms * = 0.002 6 mGal
3 5K UL RAELER 2.
2.4 BEMIE
A TR R R Y O AR T e 1] S A
L RIFE] £ IEIAME] o =45,
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TR FECE .

- 2 210 mm _
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Tab. 6 Comparison of segment difference calculations completed in one day

F=1.000 038
fi% A AR 5 A A — DO R A %@f ii
MRm | BE | &WEh | &WEE  &R@ | MREE
51052503 2 342.556 4 2 342.466 2 2 342.555 2 0.001 2
51052402 2 365.124 3 22.567 9 2 365.033 2 22.567 0 2 365.123 1 22.567 9 0.001 2 0
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Tab.7 Calculation of gravity joint survey completed in different days
A H PR W BUIE / = BOE/ T/ R B 22/
ERes P i) mGal SEBUE Tl b 3 AE UOEJE (8 YUE B2
£010 2021-06-11 2 021.360 0/ 0.151 7/ 0.065 7/
51034001 12:43 2 066.137 5 0.002 4 2 066.357 3 2 066.357 3
#011 2021-06-11 2 015.520 0/ 0.162 8/ 0.064 8/ 0.001 9/ —5.966 0/
51026400 13:32 2 060. 166 6 0.002 4 2 060.396 7 2 060.398 6 —5.966 2
£012 2021-06-11 2 081.479 0/ 0.150 0,/ 0.065 1/ 0.004 6, 67.429 7/
51026300 14:41 2127.603 1 0.002 7 2127.820 9 2127.8255 67.432 2
£011 2021-06-11 2 015.570 0/ 0.100 2, 0.065 4/ 0.007 6/
51026400 16:01 2 060.217 8 0.002 1 2 060.385 5 2 060.393 1
011 2021-06-12 2 015.714 0/ —0.062 8§, 0.066 3/ 0.007 6,
51026400 08:23 2 060.365 0 0.004 5 2 060.373 0 2 060.393 1
#010 2021-06-12 2021.528 0/ —0.034 9, 0.066 3/ 0.009 6,
51034001 09:13 2 066.309 2 0.003 6 2 066.344 3 2 066. 366 3

WY CIE S ) (E N — o A A T B R —
AN A0 FE I N 3% AH A R O T SR R
ROTE 2 Ak s R M E g% — B E— K
Bl M@ =@, G'= G, 15 2 & 09 e CF
B e g NG R . ©=0+ 0 — @,
FHE:Go =G HG,+ (D +(8)+ (9 —G, —
(4)—(5)—(6),

WA R 8 T R Wi 5 7 . & 9 (A
mGal) H' 51034001 I £ 3R W AH SETHE W T .

1)510340071 45,35 300 XU 300 £ =3 — sk T Bk i) 4y
16.016 74+9-+13/60—8—23/60=16. 850 0(h),

2)51034001 ) & & 00 U830 %) 5 — A7 Hy
2 060.464 5+2 066.387 7—0. 034 3+0.003 6+

0.066 3—2 060. 443 3+0. 062 3—0. 004 5—
0.066 3=2 066. 436 0(mGal),

WA (6), % 9 PR R K HITHE . K=
(2.483 4X(—0.011 1)+4.133 3X(—0.000 5))/
(2.483 4> +4.133 3*)=—0.001 27(mGal/) h, ¥
K AP LA LI 5550 1 A4S WL e s ] 22, 75
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SEHIN A — IR IR B 5 A — IR IR
) ) e {0 A TR] B 22 1 45 R A A 25 0 02
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SERIEAT X H L, S5 0L ER 10 (R mGal), 3 i
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Tab.8 Template for correction calculation of gravity observation data completed in different days

MY OAEAHR 4y B EAE O WWUUE SERE S ERIE - H—Eh A dR  FENRIE BUEREN
N’ @ Gy (D €3] 3 @ G’ (10 @
N7 ©) Gy 4) (5 (6) ® Gi an ®
Nit1 ® Gs (7 (8) (9 © Gt (12) ©)
K=
F9 EARNGEERABRBB/BHIETE
Tab.9 Correction calculation Table. of gravity observation data completed in different days
. . ) fiked A AR H— H— TR BUESE
I8 A B4 [ - ) dt dR .
o BEC WO we wE ebE @A WE
2021-06-11 -
51034001 12.43 2 021.360 2066.216 0 0.1524 0.0024 0.0657 12.716 7 2 066.436 5 0.000 0 2 066.436 5
2021-06-11 _ Foo - -
51026400 13.32 2 015.520 2060.244 9 0.1634 0.0024 0.064 8 13.533 3 2 060.475 6 0.001 0 2 060.476 6
2021-06-11 _ .
51026300 14.41 2 081.479 2127.684 0 0.1505 0.0027 0.0651 14.6833 2 127.902 3 0.002 5 2127.904 8
2021-06-11 _ -
51026400 16.01 2 015.570 2 060.296 1 0.1009 0.0021 0.0654 16.016 7 2 060.464 5 2.4834 —0.011 1 0.004 2 2 060.468 7
2021-06-12 _ -
51026400 08.23 2 015.714 2 060.443 3 —0.062 3 0.004 5 0.066 3 16.016 7 2 060.464 5 0.004 2 2 060. 468 7
2021-06-12 . _
51034001 09.13 2 021.528 2 066.387 7 —0.034 3 0.003 6 0.066 3 16.8500 2 066.436 0 4.1333 —0.0005 0.0052 2 066.441 2

K=—0.001 27
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Tab. 10 Comparison of segment difference calculations completed in different days
F=1.000 038 .
Y WA N — U 7 To WIS A — T B e e
WEE T Bz BT ) BT B2 BEE S MU B
51034001 2 066.436 5 2 066.357 3 2 066.435 8 0.000 7

51026400 2060.476 6 —5.9599 2060.3986 —5.958 7 2060.476 9 —5.9589 —0.000 3 —0.0010
51026300 2127.904 8 67.428 2 2 127.825 5 67.426 9 2 127.906 4 67.429 5 —0.001 6 —0.001 3
51026400 2 060.468 7 —67.436 1 2060.393 1 —67.4324 2060.4714 —67.4350 —0.002 8 —0.001 2
51034001 2 066.441 2 5.9725 2 066.366 3 5.973 2 2 066.444 8 5.9734  —0.003 4 —0.000 8
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Tab. 11 Comparison of mean of loop closure error

HE N WENRC  WA%B, . B, | ﬁ N B,/C, Bl ﬁ N
14 0.003 3 1.673 32 0.001 380 0.000 236 0.000 493
2 14 0.053 2 1.673 32 0.022 255 0. 003 800 0.007 948
3 11 —0.030 8 1.483 24 0.011 421 —0.002 800 0.005 191
4 38 0.1200 2.756 81 0.082 704 0.003 158 0.010 882
As 0.117 800 0.024 500

M 11 A LUE AR UG 13 3R A 22
PIE 0. 117 8 mGal, HAR i K T 3C#k [4 ] 25K
Hfe KAE 0. 036 mGal. gk ifiEd B, /C, ) HAE K
B B 20 I B 7 B P 5 22 A 22 0 R KL
FRAS JE PR 76 F B0 P 1 0 B 50 22, s e LAY 285
T 25K

AT X HA 1A 11 e 3 53
B 11 ANB A IR A 22 0. 030 8 mGal, #5X
(DItE A A ZIE R 0. 045 7 mGal; 75
S 3 S A 6 A B, HIR A 2 2
0.030 8 mGal, T8 PR & 22 ¥{E R 0. 033 7
mGal, L 11 NS 6 AN B 1Y H A 36 L8
AILLE R G 22 A IR A B0 F L I B 2 1Y)
VA ARG 32 A B3 0 1) TR BORG B 2, 3Kt AR
JEANAIER . B AT SCERL 4 TH 5 £ Al
S5 SR K 0 X T B B 2 1 T A R OR
HATM 4 R AR AR W, Wik, | B, | JFHITE
SRR B A L X RER 11 T 4 SRR IR
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5 4 iF

D*E A e i R 507 TR SR 2IF
25 AL AR AR o B 3 AU e 4SS v
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Discussion on Data Processing of Relative Gravity Survey
YI Tianyang' ZHENG Bing' LI Yalun' WEN Junjun' YI Songquan' ZHANG Ren'
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Abstract: In accordance with the relevant theories and specifications of the Standard for Earthquake Gravity
Survey, we discuss several problems urgently need to be solved in practical work, and existing in the current-
ly used data processing software of the gravity survey electronic recording system, such as instrument height
correction, section difference calculation, ring closure difference calculation, etc.
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Gravity Field Changes in Hainan Island before and after Sanya Ms4. 2

Earthquake and Its Wavelet Multiscale Decomposition
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Abstract: Using the repeated measurement data from Hainan island mobile gravity survey network of
13 periods from 2016 to 2022, we analyze the dynamic changes of differential gravity field and cumula-
tive gravity field in the study area, and emphatically analyze the spatial and temporal changes of gravi-
ty field in the southwest of Hainan island before and after the Sanya Mg4. 2 earthquake on August 20,
2019. The results show that before 2 and 3 years of Sanya Mg4. 2 earthquake, in the area near the epi-
center of the Sanya Mg4. 2 earthquake a gradient zone of cumulative change of gravity field appears,
the anomaly range of gravity variation gradient zone before the earthquake is 60 km, and the maximum
variation of gravity field is about 60 pGal. After the Sanya Mg4. 2 earthquake, the gravity field in the
area near the epicenter continued to rise and began to decline in coordination until the second half of
2020. During the decline, a swarm event occurred with the Ledong 3. 2 earthquake on August 8, 2021
as the largest earthquake. The wavelet multi-scale decomposition of the dynamic changes of the cumu-
lative gravity field in Hainan island from September 2016 to August 2019 shows that the gravity field
changes in southwest Hainan island are abnormal in the third, fourth and fifth order wavelet detail
maps.
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