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Comparative Analysis of Observation Data of gPhone and
GS-15 Gravimeter in Yinchuan Station
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Abstract: Based on the two-year observation data of gPhone and GS—15 gravimeter at the same site of Yinchuan
Station, the tidal analysis and extraction of gravity non-tidal residuals are carried out, and the comparative
analysis is made from the tidal parameters accuracy, the earthquake recording ability, anti-interference ability
and earthquake reflection ability. The tidal parameters of the two instruments before and after atmospheric
correction are calculated by using VAV harmonic analysis. It is found that the accuracy of tidal parameters of each
wave group of gPhone is lower than that of GS—15, that is, GS—15 is more stable. It is also found that the tidal
parameters of three wave groups of GS—15 vary greatly after atmospheric correction, while only S1 wave is more

obvious in Gphone. The non-tidal residuals show that the gPhone data is more seriously disturbed by pumping than
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GS—15, and there is disturbance before the two earthquakes.

Keywords: Gravimeter; Comparative analysis; Harmonic analysis; Tidal parameters; Non-tidal variation
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Fig.2 The original data of gPhone gravimeter and residual error after zero drift removal
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Table 2 VAYV analysis results of GS—15 tidal parameters
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WelEs  RIAHE/ (cpd) (epd) (10°m-2) W7 R - ) 210)
Q1 0.820 351 312 0.903 576 788 6.836 32 1.178 32 0.006 25 0.0256 0.304 09
01 0.923 765 701 0.939 868 435 35.757 95 1.180 04 0.001 22 -0.472 0.059 45
M1 0.958 232 665 0.974 188 045 2.842 27 1.192 85 0.01191 0.320 99 0.572 05
P1 0.991 786 533 0.998 028 093 16.471 57 1.167 96 0.002 07 -0.249 18 0.101 47
S1 0.999 999 869 1.000 147 225 0.517 43 1.54722 0.120 81 -8.559 94 4.560 93
K1 1.001 971 907 1.010 951 507 49.374 45 1.158 6 0.000 79 -0.483 81 0.038 8
J1 1.031 434 868 1.044 652 469 281375 1.180 88 0.014 52 -0.453 96 0.704 34
001 1.065 607 383 1.112 688 307 1.633 28 1.251 05 0.036 48 -4.144 38 1.671 19
2N2 1.787 107 029 1.872 141 92 10.347 03 1.178 43 0.003 51 -1.514 44 0.170 81
N2 1.890 211 963 1.903 576 657 1.649 96 1.176 91 0.017 28 -1.001 98 0.841 51
M2 1.924 678 928 1.940 487 213 54.1156 1.18 0.000 68 -1.1653 0.304 09
L2 1.960 970 575 1.969 478 359 1.544 39 1.1913 0.025 89 -2.427 83 0.059 45
S2 1.974 041 081 2.000 618 909 25.254 52 1.183 65 0.001 46 -0.929 21 0.572 05
K2 2.002 737 779 2.079 119 303 0.23399 0.040 3 0.042 32 -18.806 56 0.101 47
M3 2.825827 13 2.971 906 814 0.785 96 1.11592 0.014 41 -1.581 66 4.560 93
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Table 3 VAYV analysis results of gPhone tidal parameters
WG BB pd) AR pd) I TRy RS
(10°m+s72) T2z 2/(°)
Q1 0.820 351 312 0.903 576 788 6.639 83 1.146 78 0.015 55 0.458 98 0.777 32
01 0.923 765 701 0.939 868 435 34.747 22 1.149 02 0.003 03 0.326 07 0.15123
M1 0.958 232 665 0.974 188 045 2.671 86 1.123 61 0.029 63 0.014 04 1.51092
P1 0.991 786 533 0.998 028 093 16.059 59 1.141 07 0.005 13 0.213 84 0.257 85
S1 0.999 999 869 1.000 147 225 0.500 89 1.500 82 0.301 78 -61.490 55 11.566 19
K1 1.001 971 907 1.010 951 507 48.192 61 1.133 17 0.001 95 0.342 98 0.098 58
J1 1.031 434 868 1.044 652 469 2.723 1 1.145 16 0.035 96 4.071 94 1.798 95

(Feh32)
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S1 0.999 999 869 1.000 147 225 0.500 89 1.500 82 0.301 78 -61.490 55 11.566 19
K1 1.001 971 907 1.010 951 507 48.192 61 1.133 17 0.001 95 0.342 98 0.098 58
J1 1.031 434 868 1.044 652 469 2.723 1 1.145 16 0.035 96 4.071 94 1.798 95
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Table 5 Global major earthquakes and regional typical earthquake records
. . GS15 41k i/ Phone A5 (L1 5/
% A2 %) TG/(M) BHE s R prene IR
(10°m-s7?) (10°m-s2)
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2015-09-17  06:54:31 8.2 BFrpEs 172.7° 0.7 0.9
2016-12-09  01:38:45 7.8 B TR 71.3° 0.8 1.05
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2016-01-21  01:13:12 6.6 TR 389km 0.105 20

gPhone [ 33 15 3 285 Wi I AN RD SR A 930 s A0
PRIFEAR AR IC R R L =, 3% 4 /& gPhone
HIO T 7 E XN A R AL E S 0 . gPhone
AL LAIE SR 2 1.0 S b T3 e Nz, [ 7 e I 4R 28 P
LIt Sl SR D NTTR: 4 N V22 N1 I NS ]

GS-15 X T >1000 km, Ff<<4.5 2% 12 7E T [m]) 7% i
o Ud B 2 R Bl A R R R R AU 1Y gPhone
7 AIE 53 B 1 e AR T b R Al o BRI Y B
A EE X,

6 gPhone ENNTEX NEAEMEIZEFR
Table 6 Typical earthquakes in Ningxia recorded by gPhone gravimeter

KR Z/FE-A-H hminis  5ZE90/(M) SHENE R/ (km) W1 S5 %) S5 2] FRELATa/(s)
2016-07-16 12:13:00 2.9 K 44 12:13:06 12:15:05 119
2015-07-08 06:08:48 23 i35 211 06:09:50 06:09:55 5
2016-07-22 01:39:26 1.9 FE 44 01:39:43 01:40:37 54
2015-03-18 01:23:21 1.6 KT 44 01:23:27 01:24:09 42
2015-11-2511:03:19 1.0 I 33 11:03:25 11:03:36 11
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