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Fig. 1 Gravity Network in Yunnan Area
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Fig. 2 Variation of Zero Drift of CG-5 Gravimeters
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Tab. 3 Results of Detection and Correction of Scale Factor

Wk IR AR (E R AL A 5 1F i 18 1E J5 % 5 R 5L
C1169 C1170 [ ARG I # 1E (C1170) 30 =2 [l 46 00 4% 1E. C1169 C1170

o — 0.999 998 1.000 066 —0.000 021£0.000 002 —0.000 007 0.999 998 1. 000 045

i 0.999 998 1. 000 066 —0.000 128+0.000 002 +0. 000 001 0.999 998 0.999 938

A 408 TP S0 G 00 R B3 Y R At R Al LS
NG AT N A 2 B ) 228 5 ) 22
-3 6 R R N VB W RS 1 SIS DO gl
L5 AT RUE . A SCE e licdE TN N 2010 4R LI
ok e 6F F 7 LI 45 2R o DL S AR Xk B 7 0L i s

YA SN 25 2R pn o e BCRR W LT O ER I =
I A 38 e 2k N AR T SR AT A5 0 A A A 200 L
241 1 8 X 0 3 (LR S0 O 00 2 1 g A A R L
DA B W A, CHE AR 1 A, D SRR 26 3 T 7 (L N
AT LT ) SR T TE T A9 RS 1 22 B800T T 3



5541 B4 9

UL V555 CG-5 T 7 A I B AE B ) 28 50K I 1o R B 5%

1269

B AT AR SOE A S A0 R R e .
XA R BEAT R B (ISR O SRR A% EH R
BOUE TR - B R AR AR R S A AR A H PR R %
MR WIS E ML 1X10 7 m -

s 7L RS E FRBOR 22 1 889 5 LT ] 2088 R 3
1T i 1 000 ) 728 A U P 418, 7107 m o« 577
WM A4.5X10 % m e s 2, 54800 T Sy 45 R AL
AR 3 & B A% 1B 2 B0 E XHZ 0 a5 JE 7 A %L

x4 BEFRBEETNREIN STEHLI/IE/0 °me-s?)

Tab. 4 Testing of Correction of Scale Factor by Gravity Variation Observed by Absolute Gravimetry/(10

Smes?)

s S L B éﬁxﬂﬂ.iwﬂ?\] Wﬁ?fw{iﬁu *%@%%ﬁﬂ&ﬁﬁ
IS R R

4] 2012-08-25, 2014-05-24, 2014-08-20 —9.0

ES 2010-10-26, 2014-05-21, 2014-10-06 +2.0 +9.0 +9.0

Jii 1 2011-06-29, 2014-11-08 +2.0 +18.7 +4.5

Bl 4 Ca) FIEL 4 (b) 43 53] Ay 4% (A 72 Bk IE | JS
M 1578 S . ] 4 Ca) B Ry TE AR AL B
REAE L PY R G > 1E A8 A AR A X e K2 R +30 X
107° m « s, HF 38 -6 fa) W7 24 75 ) 2% o 1E A% Ak
177 ] 4 () Fh BEA AT 7Y g 1 DX I 228 £k B 8 0
55 - R 38 DA G 3 DX I AR AR 5 R i AR Ak TR P b b
XAEARIE R 5X10 " m» s~ 7, #IKIMNF . MMHE
FREE I TG 1 G AR A - 28 BUE 35 7E £ 20
X110 % m « s * LA 33X Uk S (B 72 50028 fb Ao ) )
FEOFHEBMHZEMaH T REEES S,
A, 5 AR, B 4(b) 38 ™Y 8T R -
0BT % g I 0 £ 25 5 A8 4, 2014-08-03 - fa] 6. 5

. 10%m-s?
/

PRI T 5IZ W RIEAR TS 0 HLAMIE.
H I Y T AL BUEE 5 M T 35 Bl OQ R AT ST 4 2R 3R
6 S b R 0 B AR e P R R
R PR R R — ek AR AR S B gl
Wik —BOUn E D R IE U S 1 B )
6. 5 UL AR K AEAEA SO A I E ) A2 4 0 {H Y
IR 7 IX — 4598 . W - ) 07 RO R
1R 2 B 5 1 g st e 22 ] A i Bt 2 A
FA U TE 1 RGBT 8 S e 1 i e RPN 11
2 BRI 6.5 R R R RH 5. 5E )
D AL R g — 2L

10%m-s?

32 - 50
g/ o R \” 40

30

(B8 |-
% d 2 [ 4 J 1 10
26° 2 (\) s Lo
D = ANy o - -10
7 0
) (,, @@ - 20
24° onl N0 [ 30
’ﬂ\/\ ’”\ [ 40
98° 100° 102° 104° 30
(b) AR EUE LG

4 M {E R BCROIE TG 1 A A

Fig. 4 Gravity-Variation Image Before and After Scale Factor Correct

- 50

28° LomE 40
5 30

A0 [ 20

73 S c; F 10

26 - o
@ LS -10
@9 -20
240 0 ’30
L —40
L 50

98° 100° 102° 104°
(a) WEAH REUE IERT
‘
3 & &

AR SC AT [ M 7% TR 7 W ) B b X - R
I X 2014 4 P 08I0 B0 8 b 1) L AE T TR
3 W 28 22 158 80 E FRA% fH 2R H00% A0S U B E X CG-
5 T AU FICHE ARG A Ak B O . BE 4
REW]L,CG-5 FIANAE B AM o], H R
FEAE W] S Y Bt A R) A5k . 5 R I X 2014 4 UL
R C1169.C1170 T J 4, 78 4 4F 15 5 UL 0 bsf

(1) N L TR U R 4 3 B A S [ R B 1 A Ak L
— XL 000 B V) G 5 S e U R B A R 1 1
K AR TR 2010 *m e s * « h 'L B,
e 35 T ) RO A B R N DR R AR A R [
OB B UEAT AR A X U0 HR A e R BRI e R AT
TR UUIE S5 2 4R T LI S RS R T B . A
T B A48 T 5y W ) O 2R

CG-5 H U R 2 R AL AL
AR AE R R . 2 X 2014 45 5 30 00 00
i, C1170 & JJ MU A H R B b & A4 H



1270

KWK E ] - )

S 2016 4F 9 A

—0.000 100, C1169 % {H £ 5 K & A= B @ 48
b, ZERBONIES RGN E TGRS
2 %8 LI 45 SR 51 O — B0, 0B AS SR R O s g
S5CT I5 OL K i i R SRR 2 T A R T AL
S BRI, AR SCE5 AT o MR )
Wit rf CG-5 5 7SO0 I 50 45 04 K 20 Ak R 42 it =
%,

WAE R BN S5 ) 35 8 AL AR T i
b B B Y ) - I D 2 P A Y 22 R AR 4k, 2014-
08-03 &) 6. 5 ZH R N T 5 1% Wi 4 He A H A 11
H B O (HLMHE . fF & KRR — R ATES
F2 2 B W — B ) AR I R R e A
YU R 5 H ) 37 i T A R B Oy — B

2 % x #

[1] Cao Jinguo, Wang Laishun, Zhai Guangqing, et al.
CG-5 Gravimeter and Its Applicaiton[ M]. Beijing:
Chinese People’s Liberation Army Press, 2007 (i 4>
CESRML ML, % CG-5 B R TLM] .
BT AL AL, 2007)

[2] Jia Minyu, Zan Jichui. THE Structure and Ability
of the China Seismological Gravity Monitoring Sys-
tem[ J 1. Acta Seismological Sinia, 2000, 22 (4):
360-367 (B IH , A ME. v [E M AR T Oy W ik R
MEsH S5 ae 10T, s 240, 2000,22(4) :360-367)

[3] Xing Lelin, Li Hui, Xia Zhengchao, et al. Study on
Zero Drift Characteristics of CG-5 Gravimeter[ ] ].
Acta Seismological Sinia ,2012,32(5):369-373 (Jf
IRAKL 2, IE @, 4. CG-5 T Z I P F 5T
(1], MRE2:42,2012,32(5) :369-373)

[4] Liu Shaoming, Sun Shaoan, Lu Hongyan, et al.
Mixed Calibration on Long Baseline for LCR and
CG-5 Gravimeters[J]. Journal of Geodesy and Ge-
odynamics ,2012,32(1) : 56-59 (X /LB, #h /D42, f5
ZI4, 45, LCR ® 15 CG-5 B MUY K IL LR
AL R 5 Bk 3 J) 2, 2012, 32(1)
56-59)

[5] Liu Daiqin, Li Jie, Zhu Zhiguo, et al. Primary E-
valuation of Measuring Accuracy of LCR-g and CG-
5 Relative Gravimeter Using Observation Datal ] .
Inland Earthquake ,2012,26 (1) ; 45-51 (X AR /7, 22
ARG E LA FHLI PR X CG-5 AL LCR-G
RUAA N B SO 10 E L], R RE , 2012, 26
(1):45-51)

[6] Liu Shaofu, Liu Dongzhi, Li Hui. Adjustment of
High Precision Gravity Measurements and Its Soft-
warel J]. Earthquake,1991(4) ;57-66) (X /D Jff , X1 &
FLAWE. RN P 22 R LT M

L7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

7%,1991(4) :57-66)

Jia Minyu, Xing Canfei, Sun Shaoan. Optimum So-
lution of the Gravitational Data in the Western Yun-
nan Experimental Field[J]. Acta Seismological Sin-
ia 1994, 16( Supp. ) :100- 108 (FHRFH Al &,
N, VG SR O BOR R LT ] bR
24,1994, 16 GEF) :100-108)

Sun Shaoan, Xiang Aimin, Wu Weiri. Time-Var-
ying Characteristics of LCR-g Gravimeter Parame-
ters[J]. Jowrnal of Geodesy and Geodynamics,
2002, 22(2):102-105 ($h b %2, T % & R 4E H.
LCR-G R H I A& S B0 i A2 R AE LT K st )
B5HERE) J14,2002,22(2) :102-105)

Motoo U. Calibration Shifts in Scintrex CG-3M
Gravimeters with an Application to Detection of Mi-
crogravity Changes at Iwo-Tou Caldera, Japan[]].
Geophysical Prospecting , 2010,58; 1 123-1 132
Hao Hongtao, Li Hui, Liu Ziwei, et al. Study on
Change of Scale Parameters in Linear Term of Gra-
vimeter with Gravity Difference Method[J]. Jour-
nal of Geodesy and Geodynamics,2011,31(2).87-
GOCHRR L . 2 M, XI) 74 45, BT ) 22 Oy s A
AL — R U R B AT ], R i 5 Bk
3l 12 ,2011,31(2) :87-90)

State Seismological Bureau. Seismological gravimet-
ric standard[ M]. Beijing: Seismological Press,1997
(EZ RS, M dE s s M. dbat. HiE
WAL . 1997)

Zhu Yiqing, Liang Weifeng, Li Hui, et al. On
Gravity Field Variations and Geodynamic Character-
istics in Mainland of China [J]. Geomatics and In-
formation on Science of Wuhan University, 2007,
32(3):246-250 (WL - WM, 250, 2. P [E K
Fiti & ) A A R LB Y e Bk 8l ) AR AELT ], R
WRZHZAR « (5 BB, 2007,32(3) :246-250)
Zhu Yiqing, Liang Weifeng, Zhan Feibing, et al.
Study on Dynamic Change of Gravity Field in China
Continent [ ] J.
2012,55(3) :804-813 (HLEL T » WM. W WIf, 45
P E KR E 8 SRR LT IR IR,
2012,55(3) :804-813)

Wen Xueze, Du Fang, Yi Guixi, et al. Earthquake

Chinese Journal of Geophysics,

Potential of the Zhaotong and Lianfeng Fault Zones
of the Eastern Sichuan-Yunnan Border Region[]].
Chinese Journal of Geophysics, 2013, 56 (10):
3 361-3 372C[H2E L kL J7, By L 45 NI AR
BRI W W A R A R R LT s BRI
2442 ,2013,56(10):3 361-3 372)



5541 B4 9 UL V555 CG-5 T 7 A I B AE B ) 28 50K I 1o R B 5% 1271

Application of Zero Drift Correct and Detection of Scale
Parameters of CG-5 Gravimeter

HAO Hongtao™* LI Hui* SUN Heping® ZHOU Jiangcun®
WANG Qinghua' WEI Dongping'
1 College of Earth Sciences, University of Chinese Academy of Sciences, Beijing 100049, China
2 Institute of Seismology., CSB, Wuhan 430071, China
3 Geodesy and Geophysics, CAS, Wuhan 430077, China

4 Earthquake Administration of Yunnan Province, Kunming 650041, China

Abstract: Using zero drift correction for single survey line data and a scale factor change detection
method, we carried out fine processing of CG-5 gravimeter from dual survey observation data during
2014 for the Yunnan area; gravity variations in the area were obtained. The results show that: (1) a
zero drift rate of CG-5 gravimeter varies significantly over time. In the first survey period, the zero
drift rate of gravimeter C1169 and C1170 present a tendency of linear increase at a magnitude of 20X
107°* m -+ s %« h! variation. During the second survey period, the zero drift rate of the gravimeters
tended to be stable. After zero drift correction, the observation precision improved substantially. (2)
The scale factor of the C1170 gravimeter changed at a magnitude of —0. 000 100. (3) After scale factor
correction , the gravity variation showed a better agreement with the absolute observation result, and
the gravity variation image can clearly reflect the difference between the two sides of the Zhaotong-Lu-
dian faults and seismogenic background of the Ludian 6.5 earthquake, which verified the view that a
large earthquake occurred in the positive-negative transition area of gravity variation. Systematic ob-
servation error can be effectively eliminated using our proposed method that obtains the real gravita-
tional field change.
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